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than 75% of patients became totally dependent af-
ter HF.
Conclusion: This study reinforces the HF poor out-
come. Twelve-month mortality rates were similar to
the estimates obtained in other studies, although
the 6-month's mortality was higher. Physical dete-
rioration and loss of independence in activities of
daily living were evident in this study and consti-
tuted major factors for low self-esteem and deterio-
ration of quality of life. Our findings may constitu-
te an evidence for action in this particular popula-
tion, with an active search for means to improve the
outcome of HF in these patients.
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Introduction

Hip fractures (HF) are one of the most visible and
debilitating consequences of Osteoporosis. They
are associated with a high mortality rate and loss of
independency,1,2 and their social impact becomes
even more relevant since, according to several es-
timates, the incidence of HF has been rising in the
last decades, as a consequence of the increase in life
expectancy.3,4 Currently, HF represent one of the
most important causes of morbidity and mortality
in the elderly.5,6

The overall prognosis of HF is gloomy. Mortality
rates at 12-months are very diverse ranging from 16
to 35%7,8 and, in patients surviving a HF, morbidity
is frequently serious and limiting. The functional
impairment after a HF is demonstrated by the loss
of capability of being independent; which has a
major familial, institutional and social impact.9 The
ability to perform activities of daily living is an in-
dicator of functional status and constitutes a mea-
surable item for follow-up of these patients. The
treatment of HF aims to prevent progression to di-
sability and to restore preexisting functionality,10

Abstract

Objectives: Osteoporotic hip fractures (HF) are a
major cause of morbidity and mortality with incre-
asing familial, social and economic repercussions.
The objectives of this paper were to evaluate the
status vitae at 6 and 12 months of a cohort of pati-
ents with an osteoporotic HF and the risk factors for
12-month mortality as well as to evaluate the
functional outcome and the overall health percep-
tion of these patients.
Patients and Methods: We conducted a 12-month
follow-up evaluation of a cohort of 184 patients ol-
der than 65 years admitted to our centre with a non-
pathological osteoporotic HF from January 1st to
December 31st 2007. Baseline data collection was
performed in the first 72 hours after admission and,
12 months later, a second evaluation was conduc-
ted, by telephone in order to ascertain their status
vitae and functional status.  The magnitude of sex-
-specific, age-adjusted associations between po-
tential prognostic factors and mortality was estima-
ted using hazard ratios (HR) and respective 95%
confidence intervals (95%CI), calculated using
Cox’s proportional hazards model.
Results: It was possible to ascertain the status vi-
tae in 164 (89.1%) patients. Overall 12-months mor-
tality was 26.8% (48.3% in males and 22.2% in fe-
males). Mortality was higher in patients that beca-
me bedridden, were unable to walk again, were ad-
mitted to a hospital during the follow-up for any
cause and who became dependent in their daily li-
ving activities. After discharge, physical therapy and
ability to walk again were associated with a lower
risk of death. Most of the patients reported a decli-
ne of their overall health-related quality of life. More
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but still, it is well established that the risk of sub-
sequent fractures (re-fractures) is increased in pa-
tients with previous low impact osteoporotic frac-
tures11,12 which makes it important to be aware of
this risk in the post-surgery and rehabilitation pe-
riods. 

The determinants of prognosis after HF, inclu-
ding one-year mortality, have been focused in a
number of studies. However, geographical diffe-
rences in the incidence of HF suggest that social
and cultural factors may be responsible for an im-
portant degree of variability in the prognosis of HF
across different settings. 

In Portugal, epidemiological data on HF inci-
dence and mortality have been published, but stu-
dies are mainly based on retrospective data col-
lections or on routinely collected data from the Na-
tional Health Service. Concerning incidence, stu-
dies in the Portuguese population report annual
estimates ranging from 77.3 to 231.5 per 100 000
population in males and 154.4 to 572.2 per 100 000
in females.13 Regarding mortality in the Portugue-
se population, published data report overall 1-year
mortality rates from 14.6% to 21.7%.14,15

In order to obtain prospective information on
HF in Portugal we conducted a study in a defined
geographical region, designed to estimate the fre-
quency and prognosis of HF. In this study we esti-
mated an overall incidence of 154 per 100 000 po-
pulation in males and 481 per 100 000 person-year
in females.16

Using the 12-month follow-up evaluation of the
same sample, the aim of the present study was to
evaluate the status vitae at 6 and 12 months of a co-
hort of patients that were admitted to the hospital
with an osteoporotic HF and risk factors for 1-year
mortality, as well as to evaluate the functional out-
come and perception of health of these patients.

Material and Methods

We conducted a 12-month follow-up evaluation of
patients who were admitted to Centro Hospitalar
do Alto Minho with a HF from January 1st to De-
cember 31st 2007, collecting data in 2 different ti-
mes: on admittance and after 12 month.  At re-
cruitment, we considered as eligible all individuals
aged over 65 years whose diagnosis at admission
was HF resulting from low impact trauma, which
was defined as a fracture that occurred sponta-
neously or as a result of a fall from a height inferior

to the patient’s stature.17 Exclusion criteria were
high impact trauma and metastatic or metabolic
disease suspicion or confirmation. We identified
184 patients with a HF, but nine have been exclu-
ded because of a secondary cause for the fracture
(six had a high impact trauma and three had a high
suspicion of metastatic induced fracture). In total,
175 (82.4% females) fulfilled the eligibility criteria
and were invited to participate in the baseline eva-
luation. This assessment included a structured
questionnaire, comprising demographic, behavi-
oral and social characteristics, fracture mechanism
and medical history. Data collection occurred in all
of these patients within 3 days from hospital ad-
mission and was conducted by applying the ques-
tionnaire either to the patient or, in case of impai-
red cognitive function, to his/her close relatives or
caregivers. Only close relatives or caregivers with
good knowledge of the patient’s medical history
were eligible to answer the questionnaire. During
the recruitment, there were two refusals to parti-
cipate in the study. Additional clinical data were
obtained from the patients’ hospital files, in order
to specify type of treatment, duration of admission
and discharge date.

In the follow-up evaluation, conducted 12
months after the index fracture, telephone con-
tacts were tried with all patients who were evalua-
ted at baseline in order to ascertain the status vi-
tae and to apply a structured questionnaire. It was
possible to establish contact and ascertain their
status vitae in 164 (89.1%) patients, 29 males
(17.7%) and 135 females (82.3%). There were no
significant differences in age and sex distribution
between patients whose status vitae were ascertai-
ned and those who were lost to follow-up.

As information was obtained by telephone in-
terview, the cognitive status of the patient was de-
termined by the inquirer in order to ensure if the
patient could properly answer the questions. In
16.5% of cases it was the patient himself and wi-
thout assistance that answered the questionnaire.
When the information could not be directly obtai-
ned from the patient, including when the patient
had died, the interview was completed with the as-
sistance of a family member or caregiver. When a
patient could not be contacted after several 
attempts, a registered letter was sent to its last
known address, and other family members were
contacted to determine the patient’s status. In the-
se cases, also the hospital electronic database was
checked to determine if the patient was accounted
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as admitted for any reason or if he/she was decea-
sed. Only after all these unsuccessful attempts pa-
tients were considered lost to follow up. The tele-
phone interview included questions regarding cur-
rent health status of the patient, discharge details,
treatment after discharge and also health-related
quality of life, briefly assessed using the first two
questions of the Medical Outcomes Study Short
Form-36, and independence in activities of daily li-
ving, using the Katz’s Index of Independence in Ac-
tivities of Daily Living. With regard to activities of
daily living, we have classified the response 
options for each question in 4 categories: able to
do without difficulty (Cat1), able to do with some
difficulty (Cat2), able to do with much difficulty
(Cat3), and unable to do without assistance (Cat4).
In the case of deceased patients, answers were gi-
ven by relatives and caregivers and correspond to
the last known condition prior to death. The pro-
portion of response to the questions of daily living
was 86.2% in males and 99.2% in female patients.

The follow-up period was calculated for each
individual from the date of admission with the in-
dex fracture to the date of telephone interview or
the date of death, in deceased patients. Survival
throughout the first year after hip fracture was an-
alyzed using the Kaplan-Meier method and the sig-
nificance of gender differences was evaluated 
using the log-rank test. The magnitude of sex-spe-
cific, age-adjusted associations between potential
prognostic factors and mortality were estimated
using hazard ratios (HR) and respective 95% con-
fidence intervals (95%CI), calculated using Cox’s
proportional hazards model. 

Results

Patients’ demographic characteristics are shown
in Table I. Most of the HF were trochanteric in both
genders and occurred as a result of a fall at the pa-
tients’ home in the majority of cases (Table II).
Mortality at 6 months was 31.0% (9 patients) in
males and 14.1% (19 patients) in females. The ove-
rall 12-month mortality rate was 26.8% (44 pa-
tients), with 48.3% for males and 22.2% for fema-
les (Figure 1). Throughout the follow-up period,
mortality remained significantly higher in men (Fi-
gure 2) and in patients with femoral neck fractu-
res, when compared to those with per-trochante-
ric fractures (Figure 3). Deaths occurred at hospi-
tal facilities in 69.2% of men and 34.5% of women. 

From the answers obtained we found that after
discharge 51.7% of men and 68.9% of women were
bedridden and there was a large proportion of pa-
tients who were not able to walk again on their own
(44% of males and 32.8% of females). Also a large
number of patients were admitted by any cause to

Table I. Patient Demographic Characteristics
(N=164)

Parameters Number Percentage
Age (years) 

65-74 24 14.6
75-79 38 23.2
80-84 43 26.2
≥85 59 36.0

Gender
Female 135 82.3
Male 29 17.7

Formal education (years)
None 60 36.6
1-3 52 31.7
≥4 42 25.6
Missing 10 6.1

Table II. Characteristics of Hip Fracture Episodes
(N=164)

Males n (%) Females n (%)
Parameters 29 (17.7) 135 (82.3)
Hip fracture location 

Pertrochanteric 19 (65.5) 78 (57.8)
Femoral Neck 10 (34.5) 56 (41.5)
Unspecified 0 (0.0) 1 (0.7)

Mechanism of fracture
Fall 28 (96.6) 126 (93.3)
Other 1 (3.4) 9 (6.7)

Site of occurrence
Home 17 (58.6) 83 (61.5)
Nursing home 5 (17.2) 22 (16.3)
Outdoors 7 (24.1) 30 (22.2)

Duration of admission 
(days)
< 7 10 (35.7) 39 (29.8)
7-13 11 (39.3) 65 (49.6)
≥14 7 (25.0) 27 (20.6)

Surgical intervention
Yes 24 (82.8) 134 (99.3)
No 5 (17.2) 1 (0.7)
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a hospital during the first year after HF, greater in
males (43.5%) than females (32.1%). The propor-
tion of patients that became dependent after HF
was very high, i.e., above 75% in both genders. Pres-
cription of anti-osteoporotic treatment was fre-
quent in both genders. Patient outcomes and treat-
ment after discharge are shown in Table III.

We found that 12-month mortality increased
with age in women (HR per year =1.11, 95%CI: 1.05-
-1.17). After age-adjustment, mortality among men
was higher in patients who became bedridden af-
ter fracture (HR=8.15, 95%CI: 1.02-65.16) and in
those who reported another hospital admission for
any reason during follow-up (HR=10.36, 95%CI:
1.45-74.20). Mortality was lower among men who
reported having regained the ability to walk
(HR=0.12, 95%CI: 0.02-0.57) and in those who un-
derwent physical therapy during follow-up
(HR=0.24, 95%CI: 0.06-0.90). In women, we obser-
ved a direct dose-response relationship between
length of the index hospital admission and morta-

lity. As in men, women who reported a hospital ad-
mission during follow-up were more likely to die
(HR=2.40, 95%CI: 1.12-5.18), as were those who be-
came bedridden after fracture (HR=2.10, 95%CI:
0.72-6.17), although the latter non-significantly.
Ability to walk during the follow-up period was also
associated with a good prognosis (HR=0.25, 95%CI:
0.10-0.60) (Table IV).

Regarding health-related quality of life, 74.5%
of women reported fair or poor general health sta-
tus, 42.4% answered that their health status was
worse or much worse when compared with the
previous year, and 11.9% reported being much or
somewhat better (Table V). The percentage of an-
swers to the daily living activities questionnaire
was 86.2% in males and 99.2% in females. As pre-
viously described, in this questionnaire, answers
could be given by close relatives or caregivers and,
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Figure 1. Mortality rates by gender.
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Figure 2. Kaplan-Meier analysis of cumulative survival 
after hip fracture, according to sex.
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Figure 3. Kaplan-Meier analysis of cumulative survival 
after hip fracture, according to anatomical site of fracture.

Table III. Risk factors for mortality (n=164)

Males Females 
Parameters (%) (%)
Becoming bedridden after HF 51.7 68.9
Being able to walk again 56.0 67.2
Hospital admission in last year 43.5 32.1
New fall during last year 8.3 22.4
Treatment for Osteoporosis 76.2 81.8

in last year
Treatment with low molecular 27.6 36.3

weight heparin
Physical Therapy after discharge 44.8 36.6
Total dependency after HF 76.0 77.6
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HF mortality and functional outcome performed
in Portugal. The fact that all of the patients were
observed at the starting point had some advanta-
ges over similar studies done, including in the Por-
tuguese population. The greatest benefits were the
much less missing information when compared to
retrospective studies and the involvement of the
patient in a project that could give a new insight on
the reality of HF in our country, with its own popu-
lation. This social consciousness, in our perspec-
tive, increased the acceptance of the telephone in-
terviews, which was complete (100%). 

Regarding incidence, previously reported Portu-
guese data in studies from the 90s estimated an-
nual incidences of HF ranging from 128 and

Table IV. Age-adjusted hazard ratios (HR) and 95% confidence intervals (95%CI) for the association
between prognostic variables and mortality over the first year

Males Females
Parameters HR (95% CI) HR (95% CI)
Age (per year) 1.05 (0.97-1.13) 1.11 (1.05-1.17)
Hip fracture location (femoral neck vs. pertrochanteric) 1.01 (0.33-3.14) 0.49 (0.20-1.16)
Length of index hospital admission (vs. <7 days)

7-13 days 0.41 (0.10-1.74) 1.08 (0.40-2.89)
≥14 days 1.24 (0.35-4.32) 2.62 (0.99-6.91)

Becoming bedridden after HF (yes vs. no) 8.15 (1.02-65.16)# 2.10 (0.72-6.17)
Being able to walk again (yes vs. no) 0.12 (0.02-0.57)# 0.25 (0.10-0.60)#

Hospital admission in previous year (yes vs. no) 10.36 (1.45-74.20)# 2.40 (1.12-5.18)#

Treatment with low molecular weight heparin (yes vs. no) 2.08 (0.51-8.48) 0.93 (0.37-2.35)
Physical therapy after discharge (yes vs. no) 0.24 (0.06-0.90)# 0.62 (0.28-1.37)
Total dependency after hip fracture – 10.68 (1.39-82.17)#

# – p value<0.05

Table V. Health Quality Perception (n=34)

Males Females 
n (%) n (%)

Compared to one year ago, how would you rate your health in general now?
Much/somewhat better now than a year ago 1 (16,7) 7 (11,9)
About the same as one year ago 2 (33,3) 27 (45,8)
Somewhat worse now than one year ago 1 (16,7) 19 (32,2)
Much worse now than one year ago 2 (33,3) 6 (10,2)

In general, would you say your health is:
Excellent/Very good 0 (0.0) 1 (1,7)
Good 2 (33,3) 14 (23,7)
Fair 4 (66.7) 30 (50.8)
Poor 0 (0.0) 14 (23.7)

in case of death, the answers reported to the last
known condition prior to death. Results of this
query are shown in Table VI. 

Overall, these results reflect the poor outcome
of HF in terms of mortality and functional impair-
ment. 

Discussion

This study was designed in a prospective man-
ner, with transversal evaluations in two moments
in time: the baseline interview at admission and a
telephone interview 12 months later. To our
knowledge this is the first prospective study about
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297/100 000 person-year in females and 81 and
136/100 000 in males.6,18 One study from the period
between 2000 and 2002 revealed higher incidences.
The authors of that retrospective study, based on
data provided by the National Institute of Infor-
matics and Financial Management, estimated an
annual incidence of 257 and 447/100 000 HF in
males and females, respectively.19 Another recent
3 year retrospective study found an overall annual
incidence of 270/100 000.20 The estimated inciden-
ce in this study was 254/100 000 in males and
481/100 000 in females, which is superior to pre-
viously reported data in Portugal, but similar to
data from Mediterranean countries.21,22

The overall prognosis of HF in patients older
than 65 years of age is, in general, unfavorable. In
what comes to mortality, this type of fractures con-
fers a 10 to 20% increased risk of mortality in the
first year and this increase remains elevated at least
for 10 years after HF.23 Two recently published pros-
pective studies found 1-year mortality rates of
11.9% and 26%.24,25 There is some data on this sub-
ject in Portugal. Previous studies reported a 3 and
6-month mortality after discharge of 10.2 and
14.1%, respectively.14 In a study published in 2002,
the mortality rate at 1 year was 21.7%.15 In a retros-

pective analysis of 120 HF in Coimbra, 36 patients
died within 30 months after admission, 11 of the-
se in the first month and 15 during the first year,
which constitutes a mortality rate of 12.5%.26 Ano-
ther retrospective analysis encountered a 1-year
mortality of 14.6% in 267 patients admitted with an
HF in a public hospital, although the author admits
that there can be some underestimation of this va-
lue, because of the methodology used to identify
this outcome.20 In our study 6-months mortality
was higher than previously reported, with 17.1% of
patients dying before 6 months after a HF. This hap-
pened most often in males (31.0% vs 14.1%), which
is concordant with the international available data
and may reveal that the general worse outcome in
males can be mainly due to early complications
after HF. The 1-year mortality rate in our study was
similar to that estimated in other countries but
greater than the one reported in previous studies
in Portugal.

The main predictors of mortality after HP frac-
ture have been studied and the most classically re-
ported are advanced age, male gender and poor
overall health status. In a study in Germany, factors
with greatest influence on mortality were post-
operative complications, prior history of cancer

Table VI. Katz Index of Independence in Activities of Daily Living (n=159)

Items Cat. 1 % Cat. 2 % Cat. 3 % Cat. 4 %
1. Ability to eat and drink 44.0 8.0 16.0 32.0
2. Sitting down and getting up from a chair 16.0 20.0 4.0 60.0
3. Lie down and getting up from a bed 16.0 16.0 8.0 60.0
4. Dress and undress 8.0 24.0 4.0 64.0
5. Go to another house division in the same floor  20. 12.0 8.0 60.0
6. Going up or down stairs 8.0 16.0 12.0 64.0 (n=25)
7. Getting in and out of the house  12.0 20.0 4.0 60.0
8. Walk outside the house 8.0 20.0 12.0 60.0
9. Wash the face and hands 32.0 16.0 8.0 44.0
10. Taking a bath 8.0 8.0 8.0 76.0
1. Ability to eat and drink 52.9 9.7 8.9 28.3
2. Sitting down and getting up from a chair 13.4 19.4 17.9 49.2
3. Lie down and getting up from a bed 11.2 20.9 17.9 50.0
4. Dress and undress 9.0 18.6 12.7 59.7
5. Go to another house division in the same floor  15.8 19.5 23.3 41.3
6. Going up or down stairs 3.7 14.2 17.9 64.2 (n=134)
7. Getting in and out of the house  9.0 19.4 12.7 58.9
8. Walk outside the house 6.7 20.1 14.2 59.0
9. Wash the face and hands 40.3 18.7 7.4 77.6
10. Taking a bath 5.2 13.5 3.7 77.6
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and high American Society of Anaesthesiologists
(ASA) classification.27 In a recent study that exten-
ded follow-up up of a cohort of HF patients to ten
years, other predictors of mortality found were the
presence of major postoperative complications,
high ASA classification, history of cancer, chronic
obstructive pulmonary disorder, history of conges-
tive heart failure, ambulating with an assistive de-
vice or being a household ambulatory prior to HF.24

In our study the outcome factors associated with
an increased mortality other than increasing age
were total dependency, readmittance to the hospi-
tal for any cause, history of subsequent fall, inabi-
lity to walk again and becoming bedridden after
HF. After adjustment for age, the factors associated
with mortality were readmittance to the hospital
for any cause in both genders and confinement to
bed in males and total dependence after the HF in
females. This may be explained by the small size 
of the sample, mainly in the male gender. In con-
trast, being able to walk again seemed to be pro-
tective. 

It is well demonstrated that antiresorptive
agents are effective in the prevention of recurrent
HF.28 One recent randomized controlled trial was
prematurely terminated due to the significant de-
crease in mortality in patients treated with a
bisphosphonate after a HF.29 In our study treatment
for osteoporosis after discharge was also studied,
although the assessment of compliance to the
treatment depended on the answers given to the
questionnaire. According to this, the percentage of
patients in which anti-osteoporotic drugs were
prescribed after discharge was relatively high,
when compared to some previous data.30,31 In a
2003 retrospective study in a Portuguese popula-
tion, only 4.5% were medicated with anti-osteo-
porotic drugs after discharge.32 In another study
made in Portugal using a telephone query, only
14.4% were treated for osteoporosis after a HF.33 We
admit that the high prescription rates encountered
in our study may have been due to the knowledge
of the existence of an ongoing study, which may
have altered the prescription habits of the ortho-
paedic surgeons with a trend for a more frequent
anti-osteoporotic agents treatment prescription.
Although this can be seen as a limitation of the
study, this is also a sign that prescription habits
can be modulated and improved in the hospital
setting. Another marker of good management af-
ter a HF is the prescription of physical therapy af-
ter discharge. Early mobilization and muscle

strengthening are important in the management of
these patients. In our study, the prescription of
physical therapy was relatively infrequent and the
compliance was even smaller. This can be due to
the high number of patients that became bedrid-
den after this event and also because of the poor
general condition and lack of familiar and social
support in order to meet the prescribed treatment.
In our study the percentage of patients that beca-
me bedridden and totally dependent was higher
than demonstrated in other studies.34,35

In addition to the high mortality rate, the con-
sequences and social costs of treatment and reha-
bilitation of patients with HF are also important.36

Even considering the return of patients to their
home a sign of remission, the loss of quality of life
in the context of their domestic life is often unre-
coverable.37 In general, functional outcome was
very poor with a response rate in category 1 (able
to do without difficulty) below 15% in most of the
questions. In males, the percentages of response in
category 4 (unable to do) was over 60% in all tasks,
except wash the face and hands, and eat and drink.
In females, the global result seemed better, with the
same percentage (>60%) of answers in category 4
only as to their ability to take a bath and going up
and down stairs. The global functional outcome
seemed better in females than males. 

One limitation of our study is that this as-
sessment of functional ability is transversal and
does not take into account the previous functional
status of the patient, which was not studied. Al-
though the current status is poor, it can be possi-
ble that patients suffered a decline of their functio-
nal status prior to the fracture and this could even
be one of the causes for the fracture event. The fact
that these patients were all from one centre may di-
minish its representation on national terms but at
the same time allowed a more systematic and un-
biased recruitment of patients, because there were
no other criteria than age above 65 years old and
the presence of an osteoporotic HF. The lack of a
control group can also be considered as a possible
limitation as it did not allow the study of other va-
riables that can influence the outcomes. 

Conclusion

This study reinforces the gloomy outcome that HF
may have, both in mortality and morbidity. Twel-
ve-month mortality rates were similar to the esti-
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mates obtained in other studies, although the pre-
sent 6-month was higher. Deaths occurred main-
ly at the hospital facilities, during the first 6 months
after HF. The risk of death was significantly higher
in male patients that became bedridden and in fe-
males who became totally dependent in their dai-
ly living activities. Hospital admission, by any cau-
se was associated with a higher risk of death in
both genders. Physical therapy seemed to be pro-
tective in males against this outcome. Treatment
prescription of bisphosphonates after HF was fre-
quent when compared to other studies. There is a
window of opportunity to treat these patients, as
it is proven that antiresorptive treatment dimini-
shes the risk of re-fracture and death after HF. The
deterioration of health-related quality of life and of
the independence in activities of daily living is evi-
dent in this study. This physical decline and de-
gree of dependence installed are major factors for
low self-esteem and deterioration of health quality.
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