Chapter 2.
Hip fracture in the elderly: epidemiology and rehabilitation.
A review.
Abstract
BACKGROUND: The number of elderly hip fracture patients is growing in Western
countries.
OBJECTIVE: To review the epidemiological impact and coping strategies.
METHODS: We undertook a Medline search for English-language articles published
from 1980 to 2000. To identify additional studies, we searched the reference lists of
the selected articles.
RESULTS: The majority of fractures in western countries occur in females over 60
years and more than half of the patients are over 80 years old. 20-40% of patients
are already institutionalised before fracture and the average number of concomitant
illnesses ranges from 1,1 to 2,5 per patient. The prognosis in regard to survival and
recovery of function remains poor: mortality at 6 months ranges from 16% to 28%
and at 1 year from 22% to 37%; only 40-60% of surviving patients recover to
pre-fracture walking ability and less than 30% reach the same level of activities of
daily living as before fracture.
Joint orthopedic-geriatric rehabilitation programs have led to a shorter stay in the
acute hospital, modest short-term improvement of function, and earlier return to
pre-fracture residence. Earlier discharge from the hospital and continuation of rehabilitation in another institution did not result in better recovery in the majority of
studies. Moreover, there is a danger of more patients remaining in nursing homes or
other facilities. The best results were achieved by earlier discharge from the hospital
to home with additional services at home (UK and Sweden). However, this was only
possible for a subgroup of patients. A modest reduction of costs per patient has
been suggested by earlier discharge to home. Until now, rehabilitation programs
have not achieved long-term improvement of mortality and function.
CONCLUSION: In western countries, rehabilitation programs have reduced average
hospital stay of hip fracture patients but have not achieved long term improvement
of the still poor prognosis on survival and recovery of function.
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2.1 Introduction
The incidence of hip fractures has been increasing over the last decades and is
expected to increase in the near future. It is unlikely that efforts to prevent these
injuries will have a substantial effect in the near future. Therefore, hip fracture
patients will increasingly need orthopedic, surgical and rehabilitation beds.
Increased numbers and cost considerations have pressed hospital administrators to
shorten the hospital stay of hip fracture patients. Rehabilitation programs have been
developed with an additional aim: improvement of outcome. However, length of hospital stay and organisation of care after hospital discharge differ between countries.
This review paper focuses on the elderly hip fracture patient (in western countries)
and addresses the following questions:
-

Has the incidence of hip fractures increased the last decades?

-

What types of fractures can be distinguished?

-

What patient characteristics are associated with hip fracture?

-

What is the current outcome after hip fracture on recovery of function and
quality of life, complications, and mortality?

-

What are the effects of the reduction of hospital stay on discharge destination
and residence?

-

Do rehabilitation programs and other changes of care improve the outcome in
regard to survival and recovery of function?

-

What are the costs of care after hip fracture?

2.2 Methods
We undertook a Medline search for English-language articles published from 1980 to
2000 using the terms: hip fracture in combination with aged, aged 80 years and
over, rehabilitation, costs and cost analysis. To identify additional studies, we searched the reference lists of the selected articles. Studies were summarized qualitatively, without attempting a formal meta-analysis.
2.3 Results
Incidence of hip fracture
In 1990 there were an estimated 1,66 million hip fractures worldwide, approximate1
ly 1.197.000 in women and a further 463.000 in men. Because of demographic
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changes the number of hip fractures is expected to increase to 6,26 million in
2050.2 The incidence rises with age and women have a higher incidence than men
(See for example the incidence in the Netherlands in 1999, Fig 1).
Half of the fractures in 1990 occurred in Europe and North America and the highest
age-adjusted hip fracture incidence rates for the elderly population (generally > 6
per 1000) were reported in Norway, Sweden, Denmark, the US and Canada.3 The
crude incidence rate in many developed countries is rising. This cannot only be
attributed to simple population ageing; there is also evidence of an increase in agespecific incidence rates. In Oxford, UK, for instance, the number of hip fractures had
doubled between 1958 and 1983 - more than could be accounted for by the rising
4
number of elderly people in the population. In an analysis based on 20.538 hip

fractures in Stockholm County, Sweden, in the period 1972-1981, the incidence was
found to double in 7 years for men and in 5.6 years for women.5 Interestingly,
recent reports from Sweden and the United States show a stabilising age-specific
incidence.6,7
hip fracture incidence

rate per 1,000 inhabitants

50

40

30

20

10
Men
Women
0
50

55

50

65

70

75

80

85

90

95

age

Figure 1. Incidence of hip fractures in the Netherlands, 1999
Epidemiological studies from North America have estimated the lifetime risk of hip
fracture to be 17,5% for 50-year-old white women and 6% for men. 2 Fracture rates,
however, are higher in the US and Scandinavia than in the UK and most of central
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Europe. The age-adjusted incidence varies greatly between European countries;
amongst women there is an 11-fold range in apparent incidence and a 7-fold range
among men between the various countries. The highest incidence was found in the
northern part of Europe and the lowest in the Mediterranean area.8 Moreover, significant differences in incidence rates were found between districts in 1 country
(Sweden).9
Differences in bone mass between races (for instance higher bone mass was found
in blacks and hispanics) could partly explain the differences in incidence of hip
fractures. Other hypothesized reasons are: variations in level of physical activity,
diet, neuromuscular functioning, medication use, frequency of falls, and orientation
of falls.

3

Established risk factors for hip fracture (in women) are low bone density, history of
falls, direction of fall (on hip), neuromuscular impairment, high age, low weight,
white race, and non-use of hormone replacement therapy. 3 Cummings10 reported
that the incidence of hip fractures differed from 1,1 per 1.000 years in women with
no more than 2 risk factors and a bone density that was normal for their age to 27
per 1.000 years in women with 5 or more risk factors and an abnormal bone density. Also of interest are racial and ethnic differences with respect to the female:male
ratio of hip fracture incidence rate. Among white populations, this ratio usually
exceeds 2 over the age of 50 years. There is a progressive decrease in the female:
male incidence rate when moving from northern to southern Europe. The reasons
for these differences are uncertain.11
Maintaining body weight, walking for exercise, avoiding long-acting benzodiazepines, minimizing caffeine intake, and treating impaired vision are among the steps
that may decrease the risk.

11

The average age of patients with hip fractures in developed countries ranges from
78 to 84 years in most studies. In a large study in the UK (1986-1997) the average
age was 79 years and 78% was female.12 In Sweden, 1990, the majority of hip fractures (70-80%) occurred in females over 60 years of age and more than half of the
patients were over 80 years old.13
The incidence of hip fracture is far more frequent (adjusted for age and sex) among
patients living in an institution compared to those living at home. This was found in
the Netherlands,14 New Zealand,15,16 and the United States.11,17
In the Netherlands, incidence figures are comparable. The frequency of hospital
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admissions rose from 26,6 per 100.000 in 1967 to 46 per 100.000 in 1979 for men
and from 67,7 to 93 per 100.000 for women. This increase manifested itself mostly
in the age group of 50 years and older. The number of hospital admissions due to
hip fracture in women and men aged 65 years and older more than doubled
(respectively from 3416 to 8075 and from 1167 to 2285) between 1972 and 1987.18
The annual number of hip fractures in the Netherlands is expected to increase to
22.500 in 2010 and more than 30.000 in 2050.19
Types of fracture
Hip fractures may be divided into 3 types: femoral neck (cervical), trochanteric, and
subtrochanteric. The first 2 account for 97% of hip fractures and are seen with
approximately equal frequency. Subtrochanteric fractures are rarely seen in the
elderly because they are more likely to occur after high-energy trauma.20
The proportion of trochanteric fractures increases with age.7,21 This has public
health implications since mortality, morbidity, and costs of trochanteric fractures are
higher than those of cervical fractures.22,23 Patients with cervical fractures are of
lower average age, more mobile, less likely to use walking aids or live in residential
accommodation; they also have considerable shorter length of hospital stay than for
those patients with trochanteric fractures.24
Two consecutive series of hospital admitted hip fracture patients in the
Netherlands

25,26

showed (in 1989-1990) a slight preponderance of cervical fractu-

res (60%) but this is likely to change in the next decades.
Patients characteristics: comorbidity
The assessment of the number and nature of concurrent medical diagnoses at hospital admission is not easy because various definitions and classifications are used in
different studies. For a few diagnoses, however, agreement exists about their prevalence (Table 1): pulmonary disease (COPD) ranges from 12% to 24% of patients, diabetes mellitus from 12% to 16%, and dementia from 15% to 22%. Hip fracture is associated with both Alzheimer’s disease and vascular dementia in women over 85
years, probably because these patients have a defective neuromuscular regulation,
gait apraxia, and use more antidepressants.

35

The proportion of patients with at least one comorbid condition ranges from 50%
to 80%
to 2,5.

36, 37

31

and the average number of concomitant illnesses per patient from 1,138

32
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Table 1.
Comorbidity at hospital admission.
Diagnosis

Study 1 Study 2 Study 3 Study 4 Study 5 Study 6 Study 7 Study 8
N=493 N=767 N=138 N=1880 N=3053 N=406 N=674 N=215

Cardiovascular

26%

30%

Myocardial disease

44%

Hypertension

26%

8%

50%

43%
61%

12%

21%

45%

Heart failure

12%

Thrombo-embolic

3%

Vascular disorders

13%

Cerebrovacular Accid.

2%
12%

6%

11%

Pulmonary
COPD

14%
13%

24%

14%

12%

12%

21%

18%

16%

12%

Metabolic
Diabetes Mellitus
Anemia

13%

Muskuloskeletal

30%

Osteoarthritis

15%

7%

Rheumatoid arthritis

9%

Neurologic-psychiatric

58%
20%

12%
22%

M Parkinson
Other

17%

35%
15%

3%

7%

3%
11%

Urologic

9%

Malignities

7%

Study 1 : Boereboom et al. 1990

Study 4* : Hoenig et al. 1997
*

27

28

Study 3 : Farnworth et al. 1994

23%

17%

Gastrointestinal

Study 2 : Broos et al. 1990

30%

2%

Previous hip fracture

Dementia

14%

6%

29%

14%

Study 5 : Holmberg and Thorngren 1985
Study 6 : Kenzora et al. 1984

29

30

29%

32

Study 7* : Magaziner et al. 2000
Study 8 : Koot et al. 1997

31

33

34

: only community dwelling patients

It is not clear, whether these comorbidity rates differ from those in a population
with a comparable age and sex distribution. Sartoretti
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39

compared the comorbidity

rate of patients with femoral fractures with patients admitted with proximal humeral fractures and found statistically higher rates in the femoral fracture patients.
Wolinsky

40

reported that hip fracture patients were significantly more likely than

control subjects to be older, female and white, to live alone and to have fractured a
hip previously. They were also more likely not to have diabetes, to have more difficulties with activities of daily living, to have more lower body limitations, and to
have been hospitalized in the year prior to the hip fracture. No differences were
found however, in the occurrence of other comorbid conditions such as cardiopulmonary disorders, dementia, or osteoarthritis.
Elliot et al.

41

compared elderly patients with proximal femoral fractures with a nor-

mal elderly population and found reduced bone mineral density, lower body mass
index, reduced mobility, more previous fractures, but no difference in mental status.
Outcome: function and quality of life
Recovery in physical functioning occurs in the first 4-6 months after hip
fracture

20, 42-44

with little gain after 6 months. Recovery in social functioning conti-

nues up to 1 year after hip fracture.33 A substantial portion of surviving patients
does not reach the level of pre-fracture functioning. In a comparative study of
Swedish and Dutch hip fracture patients, approximately one fifth of all patients
regarded their walking ability at 4 months after the fracture to be as good as
before.25 Other authors reported walking ability recovery in 40-60% of patients at 1
year (Table 2). Study results of the recovery in activities of daily living differ, probably because different methods of measurement were used. When measured with
well-known and validated instruments such as the Barthel Index or Frenchay
Activities Index, 21- 27 % of patients regained the same level of physical independence as before fracture, in concordance with the regain in walking ability (Table
2).
The most important predictive factors for further reduced function after hip fracture reported in several studies are higher age and reduced physical function or walking ability before fracture. 25,36,48,50,52-60 Other reported predictors were: type of
fracture (trochanteric),28,48,53,58 reduced cognitive function, 46,50,51,56-58,60-62 social
support before fracture, 46,50,59 comorbidities,55,60 and depression.56,57
Koval et al.55 found that patients who had three or more comorbidities were more
likely to regain their pre-fracture level of functioning at follow-up in contrast with
other studies that reported a negative association between reduced general medical
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Table 2.
Recovery in walking ability and basic or instrumental activities
of daily living
(BADL and IADL)
Study
Berglund-Roden et al 1994
42

Borgquist et al 1990
Cameron et al 1993

45

Cummings et al 1988
Jalovaara et al 1992
Jette et al 1987

46

47

48

Keene et al 1993
Koot et al 2000

23

26

Koval et al 1998

49

Koval et al 1995

36

25

N=

Walking ability recovery BADL recovery IADL recovery

1115

20% (4 m)

298

59% (4 m)

252

27% (4 m)
(Barthel Index)
65% (6 m)

24% (6 m)

788

20% (4 m)

76% (4 m)

80

53% (1 yr)

33% (1 yr)
21% (1 yr)
(Frenchay
(FAI index)
Activities Index)

1000

46% (1 yr)

215

36% (4 m)
39% (1 yr)

28% (4 m)
24% (1 yr)
(Barthel Index)

451

19% (3 m)
36% (6 m)
43% (1 yr)

51% (3 m)
70% (6 m)
72% (1 yr)

32% (3 m)
42% (6 m)
44% (1 yr)

336

41% (1 yr)
<50%
(Functional
Status Index)

< 50%

25% (2 m)
45% (6 m)
46% (1 yr)
(OARS* )

18% (2 m)
29% (6 m)
30% (1 yr)

Magaziner et al 2000

674

Magaziner et al 1990

50

536

51

75% (4 m)

92

33

Mossey et al 1989

86% (4 m)

40% (2 m)
60% (6 m)
60% (1yr)

211

28% (1 yr)
(Multi Level
Assessment
instrument)

* OARS : Older American Resources and Services Instrument

condition

42,63

and recovery of function. The authors attributed this surprising result

to the restriction of their study to previously independent elderly people. This
illustrates the importance of describing the exact case-mix of the studied
population in order to compare results of studies.
Because of the profound influence of hip fracture on mortality and functional sta-
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tus, it might be expected that other dimensions of quality of life such as emotional
reactions and pain sensation would also be affected. However, few studies reported
these quality of life dimensions as outcome. A comparison with quality of life before
fracture is difficult, because it is not possible to measure the quality of life retrospectively with generic health-related quality of life instruments such as the
Nottingham Health Profile (NHP) or Short Form-36 (SF-36).64, 67
Borgquist et al. 64 reported the scores on the NHP of patients 6 months after hip
fracture and found that the impact of the hip fracture was most obvious in the sections likely to be affected by a fracture, i.e. physical mobility and pain. The authors
questioned the additional value of the NHP to functional status measures. Feldt et
al.65 reported that one third of the hip fracture patients rated pain (as assessed with
the Checklist of Nonverbal Pain Indicators) as severe between 2 and 5 days postoperatively and concluded that pain was not treated effectively in older postoperative
patients. In a retrospective study of 287 patients, 1,5-5 years after treatment, Leung
et al.66 reported that 56% were totally pain-free while 15% had varying degrees of
hip pain.
Finally, in a case-control study, Randell et al.67 found that health-related quality of
life, measured by the SF-36 or the revised Osteoporosis Assessment Questionnaire
(OPAQ2), remained stable in controls. Hip fracture patients however, had a significant reduction in health-related quality of life at 12 weeks after fracture in the SF-36
domains physical function, vitality, and social function and in the OPAQ2 domains
physical function, social activity, and general health. A similar study in Australia
reported that an age and gender matched control group had a higher perception of
their quality of life in all domains of the SF-36.68
Outcome: complications after surgery
Complications after surgery for hip fracture are classified as local-surgical or general-medical. Local-surgical complications such as wound infection and wound
hemorrhage, occur mostly when patients are still hospitalized and occur in
2%-7%.27,37,69,70 The assessment of orthopedic complications such as non-union (6%
in nondisplaced femoral neck fractures, 14-35% in displaced femoral neck fractures,
and < 10% in trochanteric fractures), avascular necrosis (16% in nondisplaced and
35% in displaced femoral fractures fractures), and dislocation, requires longer followup, with a minimum of 2 years.

20,71

The literature on these specific complications
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in relation to used surgical techniques and type of fracture is abundant. 72 A detailed
discussion is beyond the scope of this review.
Whereas local complications are obviously connected with the preceding surgery,
this is not always clear with general-medical problems in the period after surgery.
Urinary tract infection for instance, will also occur in an elderly population without
preceding hip fracture. The incidence of bacteriuria in the elderly population has
been investigated extensively, with rates in females of 18%.73 However, some medical complications occur more often in hip fracture patients than in controls.
Pressure ulcers for instance, were found in 30% of patients operated on for hip fracture and in 4% in patients with total hip replacement.74
Serious in-hospital complications such as deep venous thrombosis, pulmonary
embolism, myocardial infarction, and cerebrovascular accident, are reported to
occur in 1-2% of patients.27,69,75,76 Because patients also die after hospital discharge
(5-14 % in-hospital mortality and 20-30 % mortality within 1 year), these serious
complications undoubtedly also occur after hospital discharge. However, few studies
report the incidence of general medical complications with follow-up after the hospital admission period. Complications that do not lead to re-hospitalization (urinary
tract infection, pressure ulcers) particularly escape attention.
In a review, Obrant

75

reports the incidence of postoperative complications to be

13% for urinary tract infections, 12% for pressure ulcers en 9% for pneumonia.
Transient confusion and delirium were found to be very common (20-50%),38,46,77
but were often not mentioned in papers reporting post-operative complications.
Only one study was found with a follow-up of two years,78 which reported total
incidence of pressure sores of 31%, pulmonary infections 22%, and urinary tract
infections 18%.
The occurrence of urinary tract infections was found to be related to higher
age,73,78 female sex,78,79 and pre-fracture medical condition.79 The occurrence of
pulmonary infection was found to be related to male gender.78,80 The occurrence of
pressure ulcers was found to be related to male gender,5 higher age,78,80 and prefracture need for assistance with daily living or pre-fracture living in an institution.78,80 Overall, an increased rate of complications was associated with preexisting comorbid conditions, 39 cognitive status before fracture,81, 82 and pre-fracture status in activities of daily living.80

22
Hip fracture in the elderly: epidemiology and rehabilitation.

Outcome: mortality after surgery
Mortality following hip fracture has been extensively studied. The in-hospital mortality ranges from 5 to 14%.18,83-87 In the Netherlands, the in-hospital mortality rates
decreased by 25% for men (from 14,6% to 10,1%) and by 33% for women (from
14,4% to 9,5%) between 1967 and 1979.18 Hospital mortality rates depend to a large
extent on the length of hospital stay. In the US for instance, patients stay for a relatively short period in hospital resulting in an in-hospital mortality of 4,9% in a natio-

Table 3.
Mortality after hip fracture
Study
28

Broos et al. 1990
Parker et al. 2000

12

N=

1 month

3-4 months

767

11%

24% (3 m)

88

337

Holmberg et al. 1987

31

7%

20%

29%

16%

22%

1000

28%

33%

120

18%

143

23%

182

16%

3053

12% (3 m)

Koot et al. 2000

26

215

18% (4 m)

Todd et al. 1995

37

580

18% (3 m)

23
89

Marottoli et al.1994
(non institutionalized)
Pitto et al.1994

86

Weatherall 1994
Miller 1978

2-5 years

2846 7% (1997) 15% (1997- 4 m)
21% (1986) 35% (1986- 4 m)

Shepherd et al.1996

Keene et al. 1993

6 months 1 year

90

91
92

53% (5 yr)

46% (5 yr)
28%

360

27%

4368

24%

Whithey et al. 1995

87

492

27%

Baudoin et al. 1996

78

1459

39% (2 yr)

117

55% (5 yr)

518

35% (2 yr)

Ray et al.1990

Tjeenk et al. 1998

93

Jensen et Bagger 1982

94

nal sample of Medicare patients (1986-89).

85

Mortality rates at fixed time periods after fracture are more easily comparable
between studies. Mortality at 1 month ranges from 7% to 11%, at 3 months from 12%
to 24%, at 6 months from 16% to 28%, and at 1 year from 22% to 37%. At 2 years
postoperatively, only 60-65% are still alive and this proportion decreases to around
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50% at 5 years (Table 3).
Several authors reported that the mortality risk is high within the first six to eight
months after which the death rates approach expected rates for the general population.40,86,91,93,95 Several predictive factors of increased mortality have been identified. Most authors agree that mortality increases with age, 27,28,37,53,59,78,85,,92,96,97
especially over 85 years.84,86,95,98,99 Keene (UK,1989-92)

23

found that mortality at 1

year was lowest in patients under 60 years old (3%) and that it rose steadily to 51%
among the nonagenerians. According to most studies, men who sustain a hip fracture have a higher mortality rate than women.
et al. (1992)

27

28,37,78,84,85,87,91,92,95,96,100

Boereboom

reported a 1 year mortality of 24% in women and 33% mortality in

men in a study of 493 consecutive patients in the Netherlands (4 year mortality: 45%
respectively 55%).
A medical history of associated diseases (comorbidity) increases the risk of
dying.10,27,32,53,83,85,86,89,101 Svensson

60

found the 1 year mortality to be 0% for

patients (n = 56) with no other diagnoses than the hip fracture, 14% when 1 or 2
additional conditions were present (n =125), and 24% with 3 or more additional diagnoses (n= 51). Cognitively impaired patients have an especially higher mortality
rate.24,53,86,87,89,96,101-103,104,105 Huusko et al

106

found a 1 year mortality rate of 28%

for severely demented patients, 17% for moderately demented patients and 10% for
mildly demented patients (pre-fracture institutionalized patients were excluded). Van
Dortmont et al

61,107

reported a 4 month mortality of 12% for mentally normal and

33% for mentally impaired patients. A poor pre-fracture functional status
37,98,103,108,109

or reduced mobility at hospital admission

increase mortality. Parker

110

97,104

also was found to

reported a mobility score on admission to have the

greatest predictive value. Institutionalization before fracture is related to higher
comorbidity and poorer pre-fracture functional status, and several authors found
pre-fracture institutionalization to be predictive for mortality.85,89,90,97,100,109
Holmberg et al

31

reported mortality to be 3 times higher for pre-fracture

institutionalized patients. Koval

111

questioned the survival-benefit of an operation

for elderly patients with several risk factors such as multiple medical comorbidities,
dementia and institutionalization.
It is not surprising that the occurrence of complications
wound infection,

84

delirium,

cardiopulmonary failure

39

95

pressure ulcers,

86

27,89,98,101

especially

urinary tract infection,86 and

increase the likelihood of mortality. A not so obvious

predictor is delayed surgery after hospital admission. 30,32,84,86,109,112,114. Finally,
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trochanteric fractures have a worse prognosis than cervical fractures.23,85
The principal causes of death after surgery for hip fracture are bronchopneumonia,
cardiac failure, myocardial infarction, pulmonary embolism, and stroke.39,83,86,87,91,115
Because hip fracture is often the manifestation of a patients’ deteriorating physical
and mental state, it is frequently not possible to determine to what extent the hip
fracture contributed to the death of the patient. In an attempt to assess this aspect,
Parker and Anand

116

reviewed case notes, X-rays, post mortem results and the

causes of death as entered on the death certificate of 709 patients of whom 37%
had died in one year. For 9% of these patients the hip fracture was thought to have
directly contributed to death. For 16% of patients, death was related to the hip
fracture and for 12 % of patients death was totally unrelated to the hip fracture. The
authors estimated the hip fracture attributable mortality as 15% in one year.
Residence before fracture, length of stay, and discharge destination.
We further reviewed how different countries cope with increasing numbers of hip
fracture patients and the increasing demand on surgical/orthopedic beds in hospital. The focus is on Sweden, UK, US, and the Netherlands, since most literature is
from these countries (Table 4).
Sweden
In Sweden, in 1966, 80% of hip fracture patients were admitted from their own
homes, which gradually decreased to 50- 60% in 1982.

117

In the last decade

approximately 15-20% of patients were admitted from institutions such as geriatric
hospitals and nursing homes and another 15-20% from old people
homes.9,25,42,47,118 In comparison with age and sex matched controls, two thirds of
hip fracture patients and over 80% of controls lived in their own homes.119 The
overall mean length of stay in the Lund University hospital decreased from 44 days
in 1966 to 27 days in 1972 and 16 days in 1982. 63,120,121 In 1992, hospital stay in
the orthopedic department in Stockholm was 11days.118 This shorter stay was
achieved after a change in the reimbursement system encouraging early discharge.122
Despite reduced hospital stay, the proportion of patients who could be discharged
back home increased from 50% in 1970-1980

63,123

to 60-70% in 1980-1990.9,47,59,69

Due to a special home rehabilitation program, 80% of patients who were admitted
from their homes were discharged back home in Lund (1982). 117,121 Most patients
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Table 4:
Residence before fracture, length of stay, and discharge destination.
Study

year

N

Average stay
in hospital
(all patients)

% of patients
coming from
home

% discharged
home of those
coming from
home

1966

76

44 days

80%

44%

1972

94

26 days

67%

60%

1977

135

22 days

70%

80%

1981

121

16 days

56%

75%

1982

157

16 days

51%

57%

Berglund-Rödén et al 1994

1989-90

605

18 days

62%

66%

Jalovaara et al 1992

1989

620

18 days

64%

65%

Zethraeus et al 1997

1992

1709

11 days

84%

48%

Holmberg & Thorngren

1975-77

3053

79%

36%

1986

70

44 days

74%

50%

1991

240

26 days

74%

67%

1997

299

21 days

74%

86%

Keene et al 1993

1989-92

972

Hollingworth et al 1993

1987-91

1080

35 days

71%

335

22 days

66%
75%

Sweden
Ceder et al 1986

1985
UK
Parker et al 2000

Fox et al 1993

73%

Parker et al 1998

1990-91

580

29 days

Fox et al 1994

1990-91

142

31 days

63%

84%

US
Hoenig et al

1981-1986 2762

79%

50%

Marottoli et al 1994

1982

120

82%

58%

Gerety et al 1989

1982-86

180

11 days

85%

27%

Fitzgerald et al 1988*

1981

149

22 days*

62%

1986

189

13 days*

40%

1981

190

17 days

45%

1987

196

13 days

45%

Swiertra et al 1994

1989-90

378

33 days

56%

65%

Van Vugt et al 1994

1991-93

156

24 days *

62%

61%

De Laet et al 1996

1993

15107 26 days

60%

60%

Palmer et al 1989*

Netherlands

* only patients coming from home
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who cannot be discharged home, are rehabilitated in rehabilitation units, geriatric
departments,117,123,124 nursing homes or convalescent homes.47 In Stockholm the
mean stay in the geriatric department in 1992 was 23 days which resulted in a total
institutional stay of 34 days (11 days in an acute hospital).118 Approximately 80% of
patients who came from home were back home at 4 months after
fracture.9,42,121,124,125 Of all patients admitted to Stockholm hospitals in 1992, 58%
were at home, 19 % in an institution and 23% had died at 1 year after fracture.118
UK
In the UK (1982-1997), 70-75% of all patients with hip fracture are admitted to the
hospital from home, about 15% from a residential home and the rest from nursing
homes and long-stay hospitals.12,23,58,126 Patients stay for a relatively long period
(average 30 days) in hospital

71,127-129

because the recovery and rehabilitation takes

place in the hospital on orthogeriatric or rehabilitation wards.130 The stay on an
orthopedic ward is 16-21 days (1988-1998).129,131 After the introduction of a designated hip fracture service, which consisted of a "hip fracture ward" and team
management, the mean length of hospital stay in Peterborough was reduced from 51
days in 1986 to 21 days in 1997.12 Large differences (median 13-28 days) are possible in the duration of stay between hospitals.129
75% to 80% of patients are discharged from hospital back home.12,84,128,130 In
Peterborough the proportion of patients discharged directly home increased from
50% to 86% between 1986 and 1997.
A prospective study of 470 patients admitted from home to the same Peterborough
hospital revealed that at 1 year 65% of patients were living at home, 10% had died
during the primary hospital admission, 12% died after discharge from hospital, and a
further 14% required residential or nursing home accommodation.132
US
Approximately 20% of patients admitted to hospitals (1982-86) with hip fracture
received already nursing home care before fracture.30,89,133 The length of stay in
hospital was affected strongly by the introduction of the Prospective Payment
System in 1984. Several authors reported a decrease in length of stay after
1984.127,134-136 The national average length of hospital stay was 15 days in 1987,
13,5 days in 1988 and 11,9 days in 1992
22 days were reported.

48,138

137

while before 1984 average stays of 18-

Less than half of patients coming from home were dis-
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charged directly home from hospital; the majority were rehabilitated in Skilled
Nursing Facilities (nursing homes) or other sub-acute rehabilitation facilities. In a
recent (1993-1995) study of elderly (> 65 years) non-demented, hip fracture patients
living in the community, 66% were discharged to a sub-acute rehabilitation facility
(including skilled nursing facilities) after a median stay of 9 days in hospital. They
remained there with an average length of stay of 41 days.139 Fitzgerald et al

134,140

expressed their concerns about an increasing proportion (38% before and 60%
after) of patients being discharged to nursing homes and remaining there at 1 year
(9% before and 33% after) after the implementation of the Prospective Payment
System (1981-1985). However, Palmer et al (1981-1987) and Ray et al (1981-1986)
found no differences: at 6 months the proportion of patients remaining in the nursing home was 20-25% with no differences after the implementation of the
Prospective Payment System.

92,135

Overall, at 6 months to 1year after hip fracture 65-75% of surviving patients were
back at home or in residential care and 25-30% were still in the nursing
home.48,89,92,133,135,138,142,143
the Netherlands
Approximately 60% of hip fracture patients admitted to Dutch hospitals come from
home, 25% from old people homes and 15% from nursing homes. 34,144,145 The average length of hospital stay was in 1987-1990 more than 30 days, in 1994-1996 26
days and in 1998 23 days.19,144 The decrease is probably because of more frequent
and earlier discharge to nursing homes . The length of stay is related to the discharge destination. Van Vught reported the stay to be 14 days for patients coming from
home and discharged home, 24 days for patients discharged to a somatic nursing
home and 62 days for patients discharged to a psychogeriatric nursing home.

145

60% of patients coming from home were discharged back home and the others to
old people homes (7%) and nursing homes (26%); 7% died in hospital. 145,146 Of
those discharged to nursing homes, 70% were back home within 3 months with an
average stay in the nursing home of 42 days.147 Of surviving patients coming from
home 85% were back home or at a home for the elderly at 4 months.148
Other countries
A study in Belgium of patients, admitted from 1978 –1988 with hip fracture, reported that at 3 months, 60% were at home, 22% were in a nursing home and 18% were
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dead. The average stay in the orthopedic department was 13 days.28 In Finland only
50% of patients lived at home before fracture, 30% in an old people home and 20%
in various other institutions.47 The average length of hospital stay in Finland dropped from 18 to 5 days in the last decade and the proportion of patients discharged
to home diminished from 22% to only 7%. The rest was discharged to local health
centre hospitals for rehabilitation.107,149 In Switzerland (1994), pre-fracture residence was 23% in a nursing home, 12% in old people homes and 66 % at home. The average length of stay was 30 days.

39

A study from Japan reported that 75% of patients

came from institutions and 70% were not discharged from hospital after surgery.103
Another large study found a mean length of stay of 67 days with an 81% discharge
to pre-fracture residence.150 In Denmark the length of stay diminished from 32 days
to 21 days from 1970 to1985.151,152 26% were living in a nursing home before fracture and only 21% were discharged to their own home. 94 The rest were discharged
to convalescent homes and rehabilitation clinics. In Australia (1990) and New
Zealand (1991) lengths of hospital stay of 20-28 days have been reported.29,45,90,153
Predictors of length of hospital stay and discharge back home
The length of hospital stay increases with age,17,19,28,90,129,131 and men stay longer
than women.130 Patients with trochanteric fractures stay longer than those with
cervical fractures. 23,42,90,154 Complications such as pressure sores and wound infection

15,128

also prolong the stay.

The discharge back home is associated with better orientation and mental status,
20,60,82,100,116

younger age,58,102,111,145 ability to bathe independently, family involve-

ment, 59,111,121,143 ability to ambulate and transfer independently before fracture and
in hospital,58,102,111,121,143,148 incontinence,143 and greater number of physical therapy hours.138 Before fracture ability to visit friends and to shop also are positive factors for returning home
ture

120,155

58,120,121,52,141,145,148

sores.

as well as the general medical condition before frac-

and the development of complications such as pressure

139

Fitzgerald

142

found 3 care-related factors associated with return to the community

at 1 year: discharge to a nursing home with a large ratio of annual admissions to
beds; achieving any in-hospital ambulation; and receiving conventional Medicare
insurance.
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Steiner

143

identified 4 risk factors as most important for institutionalization: being

unmarried; incontinence; dependence in ambulation; and cognitive impairment.
Rehabilitation programs
After hospital admission and surgery a patient with a hip fracture is likely to
encounter at least one after-care system. According to Parker

72

these are: "traditio-

nal" postoperative care on a surgical or orthopaedic ward until discharged when
judged able to cope at home, or returned to, or accepted into, residential, nursing or
other long-term care; the orthogeriatric unit concept; other forms of geriatric after
care; and early discharge and home rehabilitation, utilizing augmented community
support services.
Traditional care
When traditional care methods are employed, relatively healthy patients are likely to
be discharged home without much delay but more complicated patients will stay
long in the hospital without access to special rehabilitation facilities. In a study that
analyzed stages of care in hospital stay for fractured neck of femur, several stages of
care were identified.156 Of the patient-days of acute hospital care, 10% were spent
while awaiting surgery, 3% while being made fit for surgery, 51% while recovering
from surgery without complications and 28% while awaiting discharge after medical
and surgical care. This not only adversely affects the rehabilitation possibilities of
patients but also blocks surgical and orthopedic beds. Several authors stress the fact
that hip fracture patients occupy a substantial part of orthopedic beds (up to
25%).48,124,126,145,151,157,158 If the length of hospital stay had not been reduced in
the past decades, all now available surgical and orthopedic bed would be occupied
by hip fracture patients.

117

Orthogeriatric unit
The concept of an orthogeriatric unit has been advocated since the 1960’s in the
UK. Although not specifically set up for hip fracture patients this group of patients
was always predominant. The design of such a unit was described by Boyd et al

159

The medical staff consisted of a full-time senior house officer in geriatrics with a
geriatrician and orthopedic surgeon on consultant basis. The medical, nursing and
paramedical staff works on a multi-disciplinary basis and discharges were planned at
a weekly conference. The average length of hospital stay for hip fracture patients
was reduced from 66 days in 1971 before the unit was opened to 48 days in 1979.
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In a randomized controlled trial of two management regimes (allocation of hip fracture patients to orthopedic geriatric unit or orthopedic wards) no difference was
found in length of stay, mortality, or destination on discharge (Glasgow, UK 198486)(Table 5).130 A similar study in the UK (1990) showed a reduction in length of
stay of 9 days but no difference in mortality and functional outcome at 6 months.38
Murphy et al in the UK (1980-1985)
85)

161

160

and Sainsbury et al in New Zealand (1983-

also reported a significant reduction in length of stay for patients admitted to

a unit with joint orthopedic geriatric beds. In a study in Malmö, Sweden (1988-89),
hip fracture patients were post-operatively randomized to rehabilitation at either
the orthopedic or geriatric department. No significant differences were found in
mortality within 1 year, destination at discharge, walking ability, or pain. Patients in
the orthopedic group spent fewer days in the hospital, but had significantly more readmissions, primarily due to orthopedic-related diagnoses.

162

A recent Finnish study

(randomization in discharge after surgery to local hospitals or a geriatric ward) showed a favorable effect on mortality and length of stay for mildly demented hip fracture patients (Table 5).106 Finally, a trial randomizing elderly functionally impaired
patients recovering from acute medical or surgical illnesses (not only hip fractures)
to a geriatric assessment unit or usual care in the US revealed significant improvement in function at 6 months and more patients residing in the community.163
Other forms of geriatric after care
Discharge from the acute hospital to a nursing home is common in the US, particularly after the introduction of the Prospective Payment System. Some studies have
reported an increased post fracture morbidity and mortality
have not confirmed this finding.

92,135

134,140,164

but others

One third of the increased admissions to nur-

sing homes were for convalescence and rehabilitation.165 A new entity has evolved
of this process: a more sophisticated nursing home providing more intensive rehabilitative services (the Rehabilitative Nursing Home). A comparison of the results of
admission to rehabilitation facilities, rehabilitative nursing homes, or ordinary nursing homes, revealed that the best functional outcome for healthier hip fracture
patients was associated with the use of a rehabilitation facility. However, for hip
fracture patients who were relatively more ill before hospitalization, the
location at which post-hospital care was provided did not make a clear difference in
terms of their functional recovery.137,166 In an analysis of post hospital care of hip
fracture patients under Medicare, after adjusting for selection effects, the largest
improvement in functional outcome was associated with discharge to home health
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care (30% decrease in ADL dependency scores), followed by a rehabilitation facility
(26% decrease), nursing home (19,3% decrease), and home without formal care
(19,2% decrease).166 Patients discharged to a facility with active physical rehabilitation were less likely to remain institutionalized than those in “ordinary" nursing
homes and to ambulate more independently.133
Similar concerns about conventional nursing home care in the UK were expressed
by Kennie and Reid.167 Nursing home care was less effective in achieving discharge
for elderly patient groups than hospital wards. Moreover, the quantity and quality of
input from general practitioners to UK nursing homes was extremely variable. In a
cross-sectional survey only 13% of patients received regular or routine review and
19% were not seen since admission.
Jette et al

48

investigated in a controlled trial whether intensive rehabilitation, con-

sisting of patient and family education, geriatric team evaluation and weekly team
meetings, and after care at home, would improve the 12- month outcome. No significant differences were found between experimental and control groups in survival,
short and long term functional status, length of stay, or in eventual discharge disposition (Table 5). Koval et al

49

(US,1987-94) performed a study to assess the impact

of intensive rehabilitation, which consisted of more intensive physiotherapy and
occupational therapy and weekly multidisciplinary evaluations. No differences were
found in hospital discharge status, walking ability, place of residence, need for home
assistance, or independence in (instrumental) activities of daily living at 6, and 12
months.
The implementation of an interdisciplinary hospital care program in a hospital in
New York resulted in fewer postoperative complications, fewer intensive care unit
transfers, improved ambulatory ability at discharge and fewer discharges to nursing
homes than a matched non-program group cared for before the initiation of the program.70 No long-term outcomes were reported. A study that did find improved longterm results (in ADL capacity and return home) however, was a randomized controlled trial by Reid and Kennie in the UK. 168,169
The study examined the effect of geriatric rehabilitative care. However, this study
has been criticized because the group assigned to standard care had, despite randomization, considerably more mentally impaired patients, which is a major predictor
of outcome.170,171
Early discharge and home rehabilitation

32
Hip fracture in the elderly: epidemiology and rehabilitation.

Early discharge from hospital to home has been strongly advocated and realized in
Sweden.117,123,172 The follow-up in primary health care (without radiography and
orthopedic expertise) gave good functional results, provided that patients with pain
and walking problems from the hip were guaranteed rapid specialist treatment.42
Intensive rehabilitation and information in the hospital and early home visits by
members of the rehabilitation team (physiotherapist and occupational therapist),
seemed to be valuable in promoting independence.117,124
Good results were also reported from Peterborough, UK, regarding a policy where a
single team, spanning the hospital and the community, manages all patients.158 Each
patient was assessed on admission to determine social and medical background in
order to assess suitability for early discharge. Patients were operated on within 24
hours. After discharge, a hospital-at-home service provided intensive home nursing
in addition to the usual community nursing service. 60% of the potential hospital-athome patients were discharged under this scheme and their average length of hospitalization was 9,3 days.132 Pryor et al

173,174

compared home rehabilitation with sup-

port with management in the hospital and found substantial savings in bed days and
quicker and more effective recovery at 6 weeks. At 3 and 6 months however, the differences were not significant (Table 5). Hollingworth et al

126

followed more than

1000 hip fracture patients and reported that approximately 40% were suitable for
early discharge. An evaluation of another hospital-at-home scheme in Southern
Derbyshire confirmed that shortening hospitalization time by 7 days was feasible,
but only 18% of all patients fitted the selection criteria and agreed to participation
in the hospital-at-home scheme.175
Using a rapid transfer system it was possible to shorten the hospitalization time to a
mere 3 nights for selected patients (in Australia). 176 This program consisted of
immediate internal fixation or replacement of the fractured bone under spinal
anesthesia, without sedation. Patients were mobilized within a few hours after surgery and sent home as soon as they could walk. The average length of stay of all hip
fracture patients was reduced to 19 days compared with 28 days before the start of
the program.177 Furthermore in another Australian study, a 20% reduction of length
of hospital stay was reported in a randomized controlled trial of accelerated discharge versus usual care.45 A modest short-term improvement in level of physical
independence and accommodation status after discharge was found but at 4 months
there were no clear differences. Finally, a randomized trial performed in the US compared a home-based multicomponent rehabilitation program with usual home-based
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care.139 This program offered an intensive rehabilitation strategy, addressing both
modifiable physical impairments and ADL disabilities (with the help of physiotherapists, occupational therapists, and rehabilitation nurses). No significant differences
were found in self-care or home management ADL recovery at 6 months or 12
months.
Costs of care after hip fracture
Costs of hip fracture are immense and should be a major concern for governments.
Randell et al

178

calculated the worldwide costs of hip fracture to be US$ 23 billion.

He predicted that these would rise to US$ 55 billion in 2025 and US$ 87 billion in
2050. In 1994, the societal cost of hip fractures in the United States was approximately US$ 5,4 billion per year.137 Estimated costs per patient differ widely between
countries (Table 4).
Health care expenditures attributable to all osteoporotic fractures in the USA in
1995 were estimated to be US$ 13,8 billion of which 62% were spent for inpatient
care, 28% for nursing home care and 10% for outpatient services.136 In the UK,
femoral neck fractures were estimated to cost the NHS US$ 460 million a year
(1991,1992),126 and in the Netherlands, de Laet calculated the total costs of hip
fracture treatment to be US$ 210 million (1993).146
In-hospital costs primarily depend on the length of stay. Using the average daily
costs of inpatient stay fails however to capture the subtleties of changing from the
high-tech first days in hospital to the much lower cost of sustained postoperative
rehabilitation.

20,127,156

French et al showed that the average cost method overstates

the cost of a hip fracture by 23% for acute care and as much as 92% for rehabilitation.180 It is considered better to use the cost apportionment approach, in which
costs are broken down into its various components: e.g. hotel costs, theatre costs,
medical costs, ward costs, overheads and other treatment expenses. 126
Hip fracture costs encompass both in-hospital made costs and costs after discharge.
While in Australia, Cameron et al

179

reported that 90-95 % of the costs were

generated by inpatient hospital care, studies from Sweden,9,118 the Netherlands,182
and the US

40,137,181

showed that only 50% of total costs in the first year after the

fracture were made in the hospital. Therefore, a shorter stay in the acute hospital
will not always lead to reduced costs. A change in the reimbursement system in
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Table 5.
Rehabilitation programs. Characteristics are shown of studies that
evaluated rehabilitation programs with their main outcomes.
Study

Methods

Participants

Interventions

Outcomes

Gilchrist et al 1988

Randomization to
either the orthopedic
geriatric unit or
theorthopedic wards

97 vs 125 patiens
admitted to the
university hospitalin
Glasgow (UK)

Weekly combined ward
round by ge-riatrician
and ortho-pedic
surgeon; weekly case
conference

No difference in
mortality, length of
stay, or placement at 3
and 6 months; more
medical conditions
were recognized and
treated in the
orthopedic geriatric
group

Hempsall et al 1990

Prospective
comparison of two
groups of patients;
allocation by
geographic location

115 patients > 65 years
East Dorset, UK

Orthopedic geriatric
unit versus standard
care

Mean length of stay 9.5
days shorter (orthop.
geriatric group). No
difference at 6 months
in terms of mortality,
functional outcome,
change in dependency
or social status

Galvard et al 1995

Randomization to
either the orthopedic
or the geriatric
department of the
hospital

192 vs 179 community
dwelling patients
consecutively admitted
to the general hospital
in Malmo, Sweden

Patients allocated to
further treatment at the
geriatric department
were transferred at the
second postoperative
day

No significant
differences at 1 year in
walking ability, use of
walking aids, walking
speed or pain in the
operated hip

Huusko et al 2000

Randomization to
geriatric ward or to
local hospitals
Pre-planned subgroup
analysis of patients
with dementia

348 community
dwelling > 65 years
patients (who had been
able to walk
independently before
fracture) admitted to a
Central Hospital in
Finland

Assessment by geriatric
team, weekly meetings,
physiotherapy twice a
day, occupational
therapy, discharge plan,
home visits by
physiotherapistvs
discharge to local
community hospitals
and usual care of GP
and physiotherapist

Intervention group:
shorter length of
hospital stay, more
patients living
independently at 3
months for patients
with moderate and
mild dementia. No
significant differences
in mortality or
residence at 1 year.

Jette et al 1987

Comparison of two
groups allocated on a
quasi-randomized basis
according to the on-call
roster of the hospital

75 patients > 54 years
consecutively admitted
to two general
orthopedic units of the
Massachusetts (US)
General Hospital

Geriatric team
evaluation, weekly
meetings, home visits
of the physio-therapist,
patient and family
education vs standard
care

No significant
differences in
mortality, hospital
discharge status or
level of functional
recovery at 12 months

Koval et al 1998

Comparison of groups
of patients before and
after the initiation of
an inpatient
rehabilitation program
and comparison of
patients discharged to
the rehabilitation
program after its
initiation with patients
not discharged to this
program after its
initiation

Inclusion of patients
> 65 years, able to walk
before fracture,
cognitively intact,
community dwelling,
admitted to a general
hospital in New York
(US). 301 patients
before initiation of
program; 304 after
initiation of which 204
were not and 104 were
discharged to program

Intensive
physiotherapy and
occupational therapy,
weekly conferences,
discharge plan, family
participation. Start of
the program
approximately 13 days
after hospital
admission.

No differences in
hospital discharge
status or walking
ability, place of
residence, need for
home assistance,
independence in basic
and instrumental
activities of daily living
at 6 and 12 month
follow-up.

z.o.z.
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Table 5.
Rehabilitation programs. Continued
Study

Methods

Participants

Interventions

Outcomes

Kennie et al 1988
Reid & Kennie 1989

Randomization to
continued stay in the
orthopedic ward or
transfer to another
(peripheral)hospital
with geriatric care

Women > 65 years,
admitted to the district
hospital in Stirling (UK)
Exclusion: pathological
fractures; early death;
discharge within 7
days; unfit for transfer.
54 patients in the
treatment group and 54
patients in the control
group.

Day to day medical
attention by a GP;
consultation twice a
week of a geriatrician;
weekly conferences vs
standard care on an
orthopedic ward

Earlier discharge and
greater independence
at discharge in the
intervention group.
Greater independence
and more patients
living at home at 1
year follow-up in the
intervention group.
No differences in life
satisfaction or strain
on carers

Pryor &Williams 1989

Comparison of a group
of patients suitable for
early discharge home
and living in the area
served by a Hospital-atHome (HAH) scheme
with a group suitable
for early discharge but
living outside the HAH
area

116 patients admitted
to a general hospital in
Cambridge (UK)
coming from home and
relatively independent
before fracture. 68
patients living within
the HAH area vs 48
living outside the area

Team (nurses,
physiotherapists and
occupational
therapists)
management at home

Higher proportions of
patients that had
returned to pre-injury
support level and
residence in the HAHgroup at 6 weeks. No
differences at 3 and 6
months

Cameron et al 1993

Randomization to
accelerated discharge
or conventional care
groups.
Stratification in three
groups : nursing home
patients; moderate to
severe disability before
fracture; limited
disability before
fracture

252 patients admitted
to a general hospital in
Sydney,Australia with
uncomplicated
fractures

Assessment by a
physician experienced
in rehabilitation and
geriatric medicine,
discharge plan, twice
daily physiotherapy,
occupational therapy,
family involvement,
social workintervention, continued
treatment at home vs
conventional care

Length of stay shorter
in the accelerated
discharge group.
Function better in the
accelerated discharge
group with limited
pre-fracture disability
at 2 weeks and 1
month; fewer
discharge to nursing
homes in the
accelerated discharge
group.
No differences at 4
months.

Tinetti et al 1999

Randomization to a
home based
rehabilitation program
or to usual home care

304 nondemented
patients > 65 years
who underwent
surgical repair at two
hospitals in New Haven
(US), and returned
home within 100 days

Specialized physical
therapy and
occupational therapy
by a rehabilitation
team; instruction of
patients for
self-exercise vs
traditional
physiotherapy

No significant
difference in recovery
of pre-fracture levels in
self-care at 6 months
or 12 months. No
differences in social
activity, mobility,
balance, or lower
extremity strength at 6
or 12 months
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Stockholm, Sweden, resulted in increased total costs because of higher levels of discharge of patients to geriatric departments.122
Most of the published cost studies of hip fractures have relied on national survey
data and other cross-sectional designs. Older persons at risk for hip fractures however, often have comorbid conditions and functional impairments and consume more
medical and non-medical services before the fracture than the general population.
Total costs after hip fracture should be adjusted for costs caused by other ailments
than the hip fracture. It is nearly impossible to separate these costs per patient.
A way to estimate the costs due to hip fracture is to adjust the post-fracture costs
for costs generated by age- and sex matched controls (de Laet, the Netherlands
1999).

182

Another way is to assess pre-fracture costs per patient and to adjust the

post-fracture costs accordingly. This was done in two studies in the US and
Sweden118,181 All three authors found substantial lower additional ("incremental")
costs than the total costs.
Several authors reported a relationship between increased total costs per patient
and older age

9,178,185,186

and higher costs for women.9,178 Trochanteric fractures

were more costly than cervical fractures
costs before fracture,

186

9,186

and a relationship was found between

medical condition before fracture,187 complications after

fracture,123,187 and function before fracture.9 Patients admitted from home generally cost more than patients admitted from long-term care

179

because these institutio-

nalized patients were discharged back with a short hospitalization time and low
incremental cost. In calculating average costs per patient, it is also important to
account for patients who die after hip fracture. These patients incur a low
post-fracture cost and reduce the average per patient cost. Also, they have higher
pre-fracture costs than most survivors.181,186,188
Two studies from Australia

29,179

and one from the UK

126

reported modest cost

savings (1.000-1.500 Euro per patient) by accelerated discharge of hip fracture
patients from hospital without compromising the quality of care. In these studies
the major factor contributing to the cost saving was the reduction in hospital stay.
2.4 Discussion and conclusions
Many studies assessed the consequences of hip fracture on morbidity, mortality,
change of residence, and health care costs. Data are much sparser on the conse-
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Table 6:
Costs after hip fracture (in Euros, year as reported).
Study
Cameron et al.
French et al.

179

180

Borgquist et al.
Brainsky et al.

9

181

Farnworth et al.

29

Hollingworth et al.
De Laet et al.
Levi et al.

126

182

136

Randell et al.

178

Schroder et al.

152

Sernbo and Johnell
Zethraeus et al.

118

Chamberlin et al.
Dolan et al.

77

183

Reginster et al.

59

Country

Year

In hospital Total
4mnths/1yr.

Remarks

Australia

1990

63307800

7060-8620
4 months

Accelerated vs.
usual care

United Kingdom 1993

3440

4860
4 months

Sweden

1986

6190

12380
4 months

United States

1993

25460

33940
1 year

Australia

1990

6050-7250

Before vs after
program

United
Kingdom

1991

7600-8700

HAH vs usual

Netherlands

1993

8600

11000
1 year

United States

1990

8700

17430
1 year

Australia

1992

10500

Denmark

1985

10450

Sweden

1993

5500

Sweden

1992

France

1995

Belgium

1996

9170
incremental

50% rehabilitation
hospital

23850
1 year
34860
1 year

16500
incremental

4860

United Kingdom 1997
184

16000
incremental

18800
1 year
8260

quences for the broader dimensions of health-related quality of life. Medical complications after hospital discharge are not well documented.
Hip fracture is still associated with considerable mortality and loss of function. The
majority of studies report a mortality of approximately 30%, a 40-60% recovery of
walking ability, and a 25 % recovery of basic and instrumental activities of daily
living , at 1 year post fracture.
The growing number of elderly hip fracture patients causes enormous management
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problems in Europe and the US and is likely to have similar effects in other countries in the near future. Several studies have reported the results of changes in
health care organization to cope with this problem. Geriatric after care and accelerated discharge programs can reduce total length of hospital stay and can achieve a
higher rate of return to previous residential status. However, in some countries (e.g.
US and the Netherlands) accelerated discharge has led to increased use of institutions (nursing homes) for rehabilitation. In the US, but also in the UK, doubts have
been expressed about the ability of conventional nursing homes to rehabilitate
these patients. There is a danger of more patients remaining in institutions.
Therefore, the discharge to more sophisticated nursing homes that provide more
intensive rehabilitative services has been advocated.
Until now, there is no conclusive evidence about the impact of any rehabilitation
program on the long-term improvement of function, morbidity, or quality of
life.

189.190

The best results in regard to shortening of hospital stay, short-term

(6 weeks) recovery of function, and increased discharge to home, were realized by
early discharge to home and effective organization of home care (Sweden and UK).
This was possible for a subgroup of patients. The most important factors for selecting patients for a short stay in hospital and discharge home such as good mental
status, good general medical condition, and the presence of family involvement,
were already present at hospital admission. The development of a rehabilitation program, that results in improved long-term recovery of function and health-related
quality of life for all hip fracture patients, remains a challenge.
Cost analysis of the treatment of hip fracture patients should take account of differences in costs between the first hospital days and subsequent days. Also, it is
important to make a difference between total costs and incremental (additional to
pre-fracture) costs. The cost analysis should not only be restricted to the initial hospitalization period but should include costs made in rehabilitation facilities and at
home. A few studies from Australia and the UK reported modest total costs savings
by accelerated discharge from hospital without compromising the quality of
care.29,126,179 On the other hand, increased total costs were reported from Sweden
because of higher levels of discharge of patients to geriatric departments after a
change in the reimbursement system.
We recommend further research of hip fracture rehabilitation programs aimed at (in
comparison to the usual management) improvement of long-term function and quality of life with similar or reduced costs. The program preferably consists of a short
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stay (< 2 weeks) in the acute hospital, early discharge home of selected patients
with effectively organization of home care, and prompt return of pre-fracture institutionalized patients if rehabilitation in these institutions is possible. For the remaining patients a rehabilitation program on a geriatric hospital ward or a specialized
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rehabilitation nursing home ward should be available. The registration of general
medical complications needs more attention and should be included in these
studies.
References:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Melton LJ 3d. Hip fractures: a worldwide problem today and tomorrow. Bone 1993:14 Suppl 1:S1-8.
Dennison E, Cooper C. Epidemiology of osteoporotic fractures. Horm Res 2000;54(1 suppl):58-63.
Cumming RG, Nevitt MC, Cummings SR. Epidemiology of hip fractures. Epidemiol Rev 1997;19(2):244-257.
Boyce WJ, Vessey MP. Rising incidence of fracture of the proximal femur. Lancet 1985;1(8412):150-1.
Hedlund R, Lindgren U, Ahlbom A. Age- and sex-specific incidence of femoral neck and trochanteric fractures.
An analysis based on 20.538 fractures in Stockholm County, Sweden, 1972-1981. Clin Orthop 1987;222:132-9.
Melton LJ 3rd. Epidemiology of hip fractures: implications of the exponential increase with age.
Bone 1996;18(3 Suppl):121S-125S.
Rogmark C, Sernbo I, Johnell O, Nilsson J. Incidence of hip fractures in Malmö, Sweden, 1992-1995.
A trend-break. Acta Orthop Scand 1999;70(1):19-22.
Johnell O, Gullberg B, Allander E, Kanis JA and the MEDOS Study Group. The apparent incidence of hip fracture in
Europe: a study of national sources. Osteoporos Int 1992;2:298-302.
Borgquist L, Lindelow G, Thorngren KG. Costs of hip fracture. Rehabilitation of 180 patients in primary health
care. Acta Orthop Scand 1991; 62(1):39-48.
Cummings SR, Nevitt MC, Browner W et al. Risk factors for hip fracture in white women.
N Engl J Med 1995; 332: 767-73.
Cooper C. The crippling consequences of fractures and their impact on quality of life.
Am J Med 1997;103 (2A):12S-19S.
Parker MJ, Pryor G, Myles J. 11 years result in 2,846 patients of the Peterborough Hip Fracture Project.
Acta Orthop Scand 2000;71(1):34-8.
Jarnlo GB, Thorngren KG. Background factors to hip fractures. Clin Orthop 1993; 287:41-9.
Ooms ME, Vlasman P, Lips P, Nauta J, Bouter LM, Valkenburg HA. The incidence of hip fractures in independent and
institutionalized elderly people. Osteoporos Int 1994;4:6-10.
Butler M, Norton R, Lee-Joe T, Cheng A, Campbell AJ. The risks of hip fracture in older people from private homes
and institutions. Age Ageing 1996;25:381-5.
Norton R, Campbell AJ, Reid R, et al. Residential status and risk of hip fracture.Age Ageing 1999;28:135-9.
Ensberg MD, Paletta MJ, Galecki At, Dacko CL, Fries BE. Identifying elderly patients for early discharge after
hospitalization for hip fracture. J Gerontol 1993;48(5):M187-95.
Hoogendoorn D. Enkele gegevens over 64.453 fracturen van het proximale uit einde van het femur
(collum plus trochantergebied), 1967-1979. Ned Tijdschr. Geneeskd 1982;126:964-8.
Boereboom FTJ, Groot RRM de, Raymakers JA, Duursma SA. The incidence of hip fractures in the Netherlands.
Neth J Med 1991;38:51-8.
Ethans K, Powell C. Rehabilitation of patients with hip fracture. Rev Clin Gerontol 1996; 6: 371-88.
Baudoin C, Fardellone P, Sebert JL. Effect of sex and age on the ratio of cervical to trochanteric fracture.
A meta-analysis of 16 reports on 36.451 cases. Acta Orthop Scand 1993; 64(6):647-53.
Fox KM, Magaziner J, Hebel JR, Kenzora JE, Kashner TM. Intertrochanteric versus femoral neck hip fractures:
differential characteristics, treatment, and sequelae. J Gerontol A Biol Sci Med Sci 1999; 54(12):M 635-40.
Keene G, Parker MJ, Pryor GA. Mortality and morbidity after hip fractures. Br Med J 1993;307:1248-1250.
Parker MJ, Pryor GA, Anand JK, Lodwick R, Myles JW. A comparison of presenting characteristics of patients with
intracapsular and extracapsular proximal femoral fractures. J R Soc Med 1992;85(3):152-5.
Berglund-Röden M, Swierstra A, Wingstrand H, Thorngren KG. Prospective comparison of hip fracture treatment.
856 cases followed for 4 months in The Netherlands and Sweden. Acta Orthop Scand 1994;65(3):287-94.
Koot VCM, Peeters PHM, Jong JR de, Clevers GJ, Werken C van der. Functional results after treatment of hip
fracture; a multicentre, prospective study in 215 patients. Eur J Surg 2000;166:480-5.
Boereboom FT, Raymakers JA, Duursma SA. Mortality and causes of death after hip fracture in the Netherlands.
Neth J Med 1992;41:4-10.
Broos PLO, Haaften KIK van, Leeuwen PAM van, Vandeputte JHNR, Stappaerts KH. Heupfracturen bij bejaarden;

41
Hip fracture in the elderly: epidemiology and rehabilitation.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

sterfte, functionele resultaten en kans op huiswaarts keren. Ned Tijdschr Geneeskd 1990;134:957-61.
Farnworth MG, Kenny P, Shiell. The costs and effects of early discharge in the management of fractured hip. Age
Ageing 1994;23 (3);190-4 and erratum 1995;24(4):367.
Hoenig H, Rubenstein LV, Sloane R, Horner R, Kahn K. What is the role of timing in the surgical and rehabilitative
care of community-dwelling older persons with acute hip fracture? Arch Intern Med 1997; 157 (5):513-20 and
erratum 157(13);1444.
Holmberg S, Thorngren KG. Statistical analysis of femoral neck fractures based on 3053 cases. Clin Orthop
1987;218;32-41.
Kenzora JE, McCarthy RE, Lowell JD, Sledge CB. Hip fracture mortality. Relation to age, treatment, preoperative
illness, time of surgery and complications. Clin Orthop 1984;186:45-56.
Magaziner J, Hawkes W, Hebel R, Zimmerman SI, Fox KM, Dolan M, Felsenthal G, and Kenzora J. Recovery from hip
fracture in eight areas of function. J Gerontol A Biol Sci Med Sci 2000; 55A(9):M498-M507.
Koot VCM. Heupfracturen bij ouderen in de stad Utrecht [dissertation]. Utrecht (Netherlands): University of
Utrecht 1997.
Johansson C, Skoog I. A population-based study on the association between dementia and hip fractures in 85-year
olds. Aging (Milano) 1996; 8(3):189-96.
Koval KJ, Skovron ML, Aharanoff GB, et al. Ambulatory ability after hip fracture: a prospective study in geriatric
patients. Clin Orthop 1995;310:150-9.
Todd CJ, Freeman CJ, Camilleri-Ferrante C et al. Differences in mortality after fracture of hip: the East Anglian audit.
Br Med J 1995;310: 904-8.
Hempsall VJ, Robertson DR, Campbell MJ, Briggs RS. Orthopaedic geriatric care is it effective? A prospective
population-based comparison of outcome in fractured neck of femur. J R Coll Physicians Lond 1990;24:47-50.
Sartoretti C, Sartoretti-Schefer S, Ruckert R, Buchmann P. Comorbid conditions in old patients with femur fractures.
J Trauma 1997;43(4):570-7.
Wolinski FD, Fitzgerald JF, Stump TE. The effect of hip fracture on mortality, hospitalization and functional status : a
prospective study. Am J Public Health 1997;87(3):398-403.
Elliot JR, Hanger HC, Gilchrist NL et al. A comparison of elderly patients with proximal femoral fractures and a
normal elderly population: a case control study. N Z Med J 1992;105(944):420-22.
Borgquist L, Ceder L. Thorngren KG. Function and social status 10 years after fracture. Prospective follow up of
103 patients. Acta Orthop Scand 1990;61:404-10.
Jarnlo GB, Ceder L, Thorngren KG. Early rehabilitation at home of elderly patients with hip fractures and
consumption of resources in primary care. Scand J Prim Health Care 1984;2(3):105-12.
Tinetti ME, Baker DI, Gottschalk M et al. Home-based multicomponent rehabilitation program for older persons
after hip fracture. Arch Phys Med Rehabil 1999;80(8):916-22.
Cameron I, Lyle D, Quine S. Accelerated rehabilitation after proximal femoral fracture- a randomised controlled
trial. Disabil Rehab 1993;15:29-34.
Cummings SR, Philips SL, Wheat ME. Recovery of function after hip fracture: the role of social supports.
J Am Geriatr Soc 1988;36:801.
Jalovaara P, Berglund-Roden,M, Wingstrand H, Thorngren KG. Treatment of hip fracture in Finland and Sweden.
Prospective comparison of 788 cases in three hospitals. Acta Orthop Scand 1992;63(5):531-35.
Jette AM, Harris A, Cleary PD, Campion EW. Functional recovery after hip fracture. Arch Phys Med Rehabil
1987;68:735-40.
Koval K, Aharanoff GB, Su ET, Zuckerman JF. Effect of acute inpatient rehabilitation on outcome after fracture of
the femoral neck or intertrochanteric fractre. J Bone Joint Surg Am 1998;80(3):357-64.
Magaziner J, Simonsick EM, Kashner TM et al. Predictors of functional recovery one year following hospital
discharge for hip fracture. A prospective study. J Gerontol;45:M -101-7.
Mossey JM, Mutran E, Knott K, Craik R. Determinants of recovery 12 months after hip fracture: The importance of
psychosocial factors. Am J Publ Health 1989;79:279-86.
Cheng CL, Lau S, Hui PW, Chow SP, Pun WK, Leong JCY. Prognostic factors and progress for ambulation in elderly
patients after hip fracture. Am J Phys Med Rehabil 1989;68:230-3.
Greatorex JF, Gibbs ACC. Proximal femoral fractures: some determinants of out come. J Epidemiol Community
Health 1988;42:365-9.
Guccione A, Fagerson T, Anderson J. Regaining functional independence in the acute care setting following hip
fracture. Phys Ther 1996;76:818-26.

42
Hip fracture in the elderly: epidemiology and rehabilitation.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.
82.
83.
84.
85.

Koval KJ, Skovron M, Polatsch D, Aharanoff GB, Zuckermann JD. Dependency after hip fracture in geriatric patients;
a study of predictive factors. J Orthop Trauma 1996;10:531-5.
Marottoli RA, Berkman LF, Cooney Lm jr. Decline in physical function following hip fracture. J Am Geriatr Soc
1992;40(9):861-6.
Mossey JM, Knott K, Craik R. The effects of persistent depressive symptoms on hip fracture recovery. J Gerontol
1990;45(5):M163-8.
Parker MJ, Palmer CR. Prediction of rehabilitation after hip fracture. Age Ageing 1995;24:96-8.
Sernbo I, Johnell O. Consequences of a hip fracture: a prospective study over 1 year. Osteoporos Int 1993;3:148-53.
Svensson O, Strömberg L, Ohlen G, Lindgren U. Prediction of the outcome after hip fracture in elderly patients.
J Bone Joint Surg Br 1996;78(1):115-8.
Dortmont LMC, Douw CM, Breukelen AMA van et al. Outcome after hemiarthroplasty for displaced intracapsular
femoral neck fracture related to mental state. Injury 2000;31:227-31.
Lieberman D, Fried V, Castel H, Weitzman S, Lowenthal MN, Galinsky D. Factors related to successful rehabilitation
after hip fracture. Disabil Rehabil 1996;18(5):224-30.
Ceder L.,Lindberg l, Odberg E. Differentiated care of hip fracture patients in the elderly: mean hospital days and
results of rehabilitation. Acta Orthop Scand 1980;51:157-16.
Borgquist L, Nilsson LT, Lindelow G, Wiklund I, Thorngren KG. Perceived health in hip fracture patients: a
prospective follow-up of 100 patients. Age Ageing 1992;21:109-16.
Feldt KS, Ryden MB, Miles S. Treatment of pain in cognitively impaired compared with cognitively intact older
patients with hip fracture. J Am Geriatr Soc 1998;46(9):1079-85.
Leung PC, Cheng YH, Ho YF, Leung KS, Chan KM. Fractured proximal end of the femur in the elderly
a medico-social study. Gerontology 1988;34(4):192-8.
Randell AG, Nguyen TV, Bhalero N, Silverman SL, Sambrook PN, Eisman JA. Deterioration in quality of life following
hip fracture: a prospective study. Osteoporos Int 2000;11(5):460-5.
Hall SE, Williams JA, Senior JA, Goldswain PR, Criddle RA. Hip fracture outcomes: quality of life and functional
status in older adults living in the community. Aust N Z J Med 2000; 30 (3):327-32.
Larsson S, Friberg S, Hansson LI. Trochanteric Fractures. Mobility, complications, and mortality in 607 cases treated
with the sliding-screw technique. Clin Orthop 1990;260:233-41.
Zuckerman JD, Sakales SR, Fabian DR, Frankel VH. Hip fractures in geriatric patients; results of an interdisciplinary
hospital care program. Clin Orthop. 1992;274:213-25.
Lyons AR. Clinical outcomes and treatment of hip fractures. Am J Med 1997;103(2A):51S-63S;discussion 63S-64S.
Parker MJ, Pryor G. Hip fracture management. Blackwell Scientific Publications, Oxford (UK), 1993.
Johnstone DJ, Morgan NH, Wilkinson MC, Chissel HR. Urinary tract infection and hip fracture. Injury 1995;26:89-91.
Jensen TT, Juncker Y. Pressure sores common after hip operations. Acta Orthop Scand 1987; 58(3):209-11.
Obrant K. Prognosis and rehabilitation after hip fracture. Osteoporos Int 1996 ; 6 suppl(3):52-5.
Vajanto I, Kuokkanen H, Niskanen R, Haapala J, Korkala O. Complications after treatment of proximal femoral
fractures. Ann Chir Gynaecol 1998;87(1);49-52.
Chamberlin B, Laude F, Rolland E, Langer H, Saillant G. Evaluation of the direct cost of trochanteric fractures in the
elderly. Rev Chir Orthop Reparatrice Appar Mot 1997;83:629-35.
Baudoin C, Fardellone P, Bean B, Ostertag-Ezembe A, Hervy F. Clinical Outcomes and mortality after hip fractures:
a 2-year follow-up study. Bone 1996;3:149S-157S.
Hedstrom M, Grondal L, Ahl T. Urinary tract infection in patients with hip fractures. Injury 1999;30 (5):341-3.
Myers AH, Palmer MH, Engel BT, Warrenfeltz DJ, Parker JA. Mobility in older
patients with hip fractures: examining prefracture status, complications, and outcomes at discharge from the acutecare hospital. J Orthop Trauma 1996;10:99-107.
Boyd AD Jr, Wilber JH. Patterns and complications of femur fractures below the hip in patients over 65 years of
age. J Orthop Trauma 1992;6:167-74.
O’Brien LA, Grisso JA, Maislin G, Chiu GY, Evans L. Hospitalized elders. Risk of confusion with hip fracture.
J Gerontol Nurs 1993; 19:25-31.
Dahl E. Mortality and life expectancy after hip fractures. Acta Orthop Scand 1980;51:163-70.
Fox HJ, Pooler J, Prothero D, Bannister GC. Factors affecting the outcome after proximal femur fractures. Injury
1994;25(5);297-300.
Lu-Yao GL, Baron JA, Barrett JA, Fisher ES. Treatment and survival among elderly Americans with hip fractures ; a
population-based study. Am J Public Health 1994;84:1287-91.

43
Hip fracture in the elderly: epidemiology and rehabilitation.

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.

114.

Pitto RP. The mortality and social prognosis of hip fractures. A prospective multifactorial study. Int Orthop
1994;18:109-13.
Withey C, Morris r, Beech R, Backhouse A. Outcome following fractured neck of femur—variation in acute hospital
care or case mix? J Public Health Med 1995;17(4):429-37.
Shepherd SM, Prescott RJ. Use of standardised assessment scales in elderly hip fracture patients. J R Coll Physicians
Lond 1996;30(4):335-43.
Marottoli RA, Berkman LF, Leo-Summers L et al. Predictors of mortality and institutionalization after hip fracture:
the New Haven EPESE cohort. Am J Public Health 1994;84:1807-12.
Weatherall M. One year follow up of patients with fracture of the femur. NZ Med J 1994;107:308-9.
Miller CW. Survival and ambulation following hip fracture. J Bone Joint Surg 1978 ;60A;930.
Ray WA, Griffin MR, Baugh DK. Mortality following hip fracture before and after implementation of the prospective
payment system. Arch Intern Med 1990;150:2109-14.
Tjeenk RM, Moerman MKP, Kappetein AP, Kastelein GW, Breslau PJ. Goede resultaten 5 jaar na operatieve
behandeling van proximale femurfracturen. Ned Tijdschr Geneeskd 1998;142(25):1456-59.
Jensen JS, Bagger J. Long-term prognosis after hip fractures. Acta Orthop Scand 1982;53:97-101.
Magaziner J, Simonsick EM, Kashner TM, Hebel JR, Kenzora JE. Survival experience of aged hip fracture patients.
Am J. Publ Health 1989;79:274-8.
Clayer MT, Bauze RJ. Morbidity and mortality following fractures of the femoral neck and trochanteric region:
analysis of risk factors. J Trauma 1989;12:1673-8.
Hubble M, Little C, Prothero D, Bannister G. Predicting the prognosis after proximal femoral fracture.
Ann R Coll Surg Engl 1995;77(5):355-7.
Aharonoff GB, Koval KJ, Skovron ML, Zuckermann JD. Hip fractures in the elderly: predictors of one year mortality.
J Orthop Trauma 1997;11:162-5.
Jennings AG, Boer P.de, Should we operate on nonagerians with hip fractures? Injury 1999;30:169-72.
Jalovaara P, Virkkunen H. Quality of life after primary hemi-arthroplasty for femoral neck fracture. 6 year followup
of 185 patients. Acta Orthop Scand 1991;62(3):208-17.
Banna S el, Raynal L, Gerebtzof A. Fractures of the hip in the elderly: therapeutic and medico-social considerations.
Arch Gerontol Geriatr 1984;3:311-9.
Cree M, Soskolne CL, belseck I, Hornig J, McElhaney JE, Brant R, Suarez-Almazor M. Mortality and
institutionalization following hip fracture. J Am Geriatr Soc 2000; 48:283-8
Kyo T,Takaoka K, Ono K. Femoral neck fracture factors related to ambulation and prognosis. Clin Orthop
1993;292:215-22.
Meyer HE, Tverdal A, Falch JA, Pedersen JI. Factors associated with mortality after hip fracture. Osteoporos Int
2000;11:228-32.
Wood DJ, Ions GK, Quinby JM, Gale DW, Stevens J. Factors which influence mortality after subcapital hip fracture.
J Bone Joint Surg Br 1992; 74:199-202.
Huusko TM, Karppi P, Avikainen V, Kautiainen H, Sulkava R. Randomised, clinically controlled trial of intensive rehabilitation in patients with hip fracture: subgroup analysis of patients with dementia. Br Med J 2000;321:1107-11.
Dortmont LMC, Oner FC, Wereldsma JCJ, Mulder PGH. Effect of mental state on mortality after hemiarthroplasty
for fracture of the femoral neck. Eur J Surg 1994;160:203-8.
Cooper C, Campion G, Melton LJ. Hip fractures in the elderly: a world-wide projection. Osteoporos
Int 1992;2:285-9.
Egol KA, Kovall KJ, Zuckerman JD. Functional recovery following hip fracture in the elderly. Current state of
the art. J Orthop Trauma 1997;11:594-9.
Parker MJ, Palmer CR. A new mobility score for predicting mortality after hip fracture. J Bone Joint Surg Br
1993;-75:-797-8.
Koval KJ, Zuckermann JD. Functional recovery after fracture of the hip. J Bone Joint Surg Am 1994;76(5):751-8.
Stavrou ZP, Erginousiakis DA, Loizides AA, Tzevelekos SA, Papagiannakos KJ. Mortality and rehabilitation following
hip fracture. A study of 202 elderly. Acta Orthop Scand Suppl 1997;275:89-91.
Zuckermann 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;77:1551-6.
Zuckermann JD, Skovron M, Fessel K, Cohen H, Frankel VH. The role of surgical delay in the long-term outcome of
hip fractures in geriatric patients. Orthop Trans 1992-93:16;750.

44
Hip fracture in the elderly: epidemiology and rehabilitation.

115. Perez JV, Warwick DJ, Case CP, Bannister GC. Death after proximal femoral fracture--- an autopsy study. Injury
1995;26:237-40.
116. Parker MJ, Anand JK. What is the true mortality of hip fractures? Public Health 1991;105:443-6.
117. Ceder L, Stromquist B, Hansson LI. Effects of strategy changes in the treatment of femoral neck fractures during a
17-year period. Clin Orthop 1987;218:53-7.
118. Zethraeus N, Stromberg l, Jonsson B, Svensson O, Ohlen G. The cost of a hip fracture. Estimates for 1709 patients in
Sweden. Acta Orthop Scand 1997;68(1):13-7.
119. Johnell O, Sernbo I. Health and social status in patients with hip fractures and controls. Age Ageing
1986;15:285-91.
120. Ceder L, Thorngren KG, Wallden B. Prognostic indicators and early home rehabilitation in elderly patients with hip
fractures. Clin Orthop 1980;152:73.
121. Thorngren KG, Ceder MD, Svensson BS. Predicting results of rehabilitation after hip fracture. A ten-year follow-up
study. Clin Orthop 1993;287:76-81.
122. Stromberg L, Ohlen G, Svensson O. Prospective payment systems and hip fracture treatment costs. Acta Orthop
Scand 1997;68(1):6-12.
123. Holmberg S, Thorngren KG. Consumption of hospital resources for femoral neck fracture. Acta Orthop Scand
1988;59 (4):377-81.
124. Holmberg S, Agger E, Ersmark H. Rehabilitation at home after hip fracture. Acta Orthop Scand 1989;60(1):73-6.
125. Holmberg S, Thorngren KG. Rehabilitation after femoral fracture. 3053 patients followed for 6 years. Acta Orthop
Scand 1985;56(4):305-8.
126. Hollingworth W, Todd C, Parker M, Roberts JA, Williams R. Cost analysis of early discharge after hip fracture.
Br Med J 1993; 307:-903-6.
127. Barrett-Connor E. The economic and human costs of osteoporotic fracture. Am J. Med 1995;98(2A):3S-8S.
128. Fox HJ, Hughes SJ, Pooler J, Prothero D, Bannister GC. Length of hospital stay and outcome after femoral neck
fracture; a prospective study comparing the performance of two hospitals. Injury 1993;24:464-6.
129. Parker MJ, Todd CJ, Palmer CR et al. Inter-hospital variations in length of hospital stay following hip fracture. Age
Ageing 1998;27:333-7.
130. Gilchrist WJ, Newman RJ, Hamblen DL, Williams BO. Prospective randomised study of an orthopedic geriatric
inpatient service. Br Med J 1988;297:1116-8.
131. Hollingworth W, Todd CJ, Parker MJ. The cost of treating hip fractures in the twenty-first century: short report.
Osteoporos Int 1996;6 Suppl (2):13-5.
132. Parker MJ, Pryor GA, Myles JW. Early discharge after hip fracture. Prospective study of 645 patients. Acta Orthop
Scand 1991;62(6):563-6.
133. Gerety MB, Soderholm-Difatte V, Winograd CH. Impact of prospective payment and discharge location on the
outcome of hip fracture. J Gen Intern Med 1989;149:2237-41.
134. Fitzgerald JF, Fagan LF, Tierny WM, Dittus RS. Changing patterns of hip fracture care before and after
implementation of the prospective payment system. JAMA 1987;258:218.
135. Palmer RM, Saywell JRM, Zollinger TW et al. The impact of the prospective payment system on the treatment of
hip fractures in the elderly. Arch Intern Med 1989;149:2237-41.
136. Levi SJ. Posthospital setting, "resource utilization" , and self-care outcome in older women with hip fracture.
Arch Phys Med Rehabil 1997;78(9):973-9.
137. Bonar SK, Tinetti ME, Speechly M, Cooney LM. Factors associated with short-versus long-term Skilled Nursing
Facility placement among community-living hip fracture patients. J Am Geriatr Soc 1990;38:1139-44.
138. Ray NF, Chan JK, Thamer M, Melton LJ 3d. Medical expenditures for the treatment of osteoporotic fractures in the
United States in 1995: report from the National Osteoporosis Foundation. J Bone Miner Res 1997; 12:24-35.
139. Tinetti ME, Baker DI, Gottschalk M, et al. Systematic home-based physical and functional therapy for older
persons after hip fracture. Arch Phys Med Rehabil 1997;78(11):1237-47.
140. Fitzgerald JF, Moore PS, Dittus RS. The care of elderly patients with hip fracture. Changes since implementation of
the prospective payment system. N Eng J. Med 1988;21:1392-7.
141. Kiel DP, Eichorn A, Inrator O, et al. The outcome of patients newly admitted to nursing homes after hip fracture.
Am J Public Health 1994;84:1281-6.
142. Fitzgerald JF, Dittus RS. Institutionalized patients with hip fractures; characteristics associated with returning to
community dwelling. J Gen Intern Med 1990;5:298-303.
143. Steiner Jf, Kramer AM, Eilertsen TB, Kowalski Jc. Development and validation of a clinical prediction rule for pro

45
Hip fracture in the elderly: epidemiology and rehabilitation.

longed nursing home residence after hip fracture. J Am Geriatr Soc 1997;45(12):1510-4.
144. Swierstra BA, Berglund-Roden M, Wingstrand H, Thorngren KG. Resultaten van behandeling van heupfracturen in
Nederland (Rotterdam) en Zweden (Sundsvall en Lund). Ned Tijdschr Geneeskd 1994;138:1814-8.
145. Vugt AB van, Touw CR. Kwantificering van te langdurige ziekenhuisopname ("verkeerde- beddenproblematiek");
heupfracturen bij bejaarden. Ned Tijdschr Geneeskd 1994;138:- 1806-10.
146. Laet CEDG de, Hout BA van, Hofman A, Pols HAP. Kosten wegens osteoporoti sche fracturen in Nederland;
mogelijkheden voor kosten beheersing. Ned Tijdschr Geneeskd 1996;140:1684-8.
147. Laet CEDG de. Osteoporosis and Fracture Prevention: Costs and Effects Modeled on The Rotterdam Study
[dissertation] Rotterdam (Netherlands): Erasmus University Rotterdam, 1999.
148. Sluijs JA van der, Walenkamp GHIM. How predictable is rehabilitation after hip fracture? Acta Orthop Scand
1991;62 (6): 567-72.
149. Huusko TM, Karppi P, Avikainen V, Kautainen H, Sulkava R. The changing picture of hip fractures: dramatic change
in age distribution and no change in age adjusted incidence within 10 years in Central Finland. Bone
1999;24:257-9.
150. Kitamura S, Hasegawa Y, Suzuki S, Sasaki R, Iwata H, Wingstrand H, Thorngren KG. Functional outcome after hip
fracture in Japan. Clin Orthop 1998;348:29-36.
151. Jensen JS, Tondevold E, Sorensen PH. Costs of treatment of hip fractures. A calculation of the consumption of the
resources of hospitals and rehabilitation institutions. Acta Orthop Scand 1980;51(2):289-96.
152. Schroder HM. The cost of hospitalizing hip fracture patients has increased despite shorter hospitalization time.
Injury 1991;22:135-8.
153. Cameron ID, Kurrle S, March L. Rehabilitation length of stay after hip fracture. Aust NZ J Med 1998;28:480.
154. Campion EW, Jette AM, Cleary PD, Harris BA. Hip fracture: a prospective study of hospital course, complications,
and costs. J Gen Intern Med 1987; 2(2):78-82.
155. Borgquist L, Nordell E, Jarnlo GB, Strömquist B, Wingstrand H, Thorngren KG. Hip fractures in primary health care.
Evaluation of a rehabilitation programme. Scand J Prim Health Care 1990;8(3):139-44.
156. Robbins JA, Donaldson LJ. Analysing stages of care in hospital stay for fractured neck of femur. Lancet
1984:2(8410):1028-9.
157. Currie CT. Hip fractures in the elderly: beyond the metal work. Br Med J 1989;298:473-4.
158. Meeds B, Pryor GA. Early home rehabilitation for the elderly patient with hip fracture. Phys Ther 1990;76:75-7.
159. Boyd RV, Hawthorne J, Wallace WA, Worlock PH, Crompton EH. The Nottingham orthogeriatric unit after 1000
admissions. Injury 1983;15:193-6.
160. Murphy PJ, Rai GS, Lowy M, Bielawaska. The beneficial effects of orthopaedic- geriatric rehabilitation. Age Ageing
1987;16:-273-8.
161. Sainsbury R, Gillespie WJ, Armour PC, Newman EF. An orthopaedic geriatric rehabilitation unit: the first two years
experience. N Z Med J 1986;99(807):583-5.
162. Galvard H, Samuelson SM. Orthopedic or geriatric rehabilitation of hip fracture patients: a prospective randomized
clinically controlled study in Malmo Sweden. Aging ( Milano) 1995 ;7(1):11-6.
163. Applegate WB, Miller ST, Graney MJ, Elam JT, Burns R, Akins DE. A randomized, controlled trial of a geriatric
assessment unit in a community rehabilitation hospital. N Eng J Med 1990;322:1572-8.
164. Bond J, Gregson BA, Atkinson A. Measurement of outcomes within a multicentred randomized trial in the
evaluation of the experimental NHS nursing homes. Age Ageing 1989;18:292-302.
165. Kane RL, Chen Q, Blewett LA, Sangl J. Do rehabilitative nursing homes improve the outcomes of care? J Am Geriatr
Soc 1996; 44(5):545-54.
166. Kane RL, Chen Q, Finch M, Blewett L, Burns R, Moskowitz M. Functional outcomes of posthospital care for stroke
and hip fracture patients under Medicare. J Am Geriatr Soc 1998 ;46 (12):1523-33.
167. Kennie DC, Reid J. Postsurgical care of elderly women with fractures of the proximal femur. Br J Hosp Med
1990;44(2):106-8, 110,112-3.
168. Kennie DC, Reid J, Richardson IR, Kiamari AA, Kelt C. Effectiveness of geriatric rehabilitative care after fractures of
the proximal femur in elderly women: a randomised clinical trial. Br Med J 1988;297:1083-6.
169. Reid J, Kennie DC. Geriatric rehabilitative care after fractures of the proximal femur: one year follow up of a
randomised clinical trial. Br Med J 1989;299:25-6.
170. Gibson PD. Collaboration with orthopedic surgeons. Age Ageing 1995;24(4):367.
171. Smith N. Effectiveness of geriatric care. Br Med J 188:297:1609.
172. Borkan JM, Quirk M. Expectations and outcomes after hip fracture among the elderly. Int J Aging Hum Dev

46
Hip fracture in the elderly: epidemiology and rehabilitation.

1992 ;34(2):339-50
173. Pryor GA, Myles JW, Williams DRR, Anand JK. Team management of the elderly patient with hip fracture. Lancet
1988;401- 403.
174. Pryor GA, Williams DRR. Rehabilitation after hip fractures. Home and hospital management compared. J Bone Joint
Surg Br 1989;71-B:471-4.
175. O’Cathain. Evaluation of a Hospital at Home scheme for the early discharge of patients with fractured neck of
femur. J Public Health Med 1994;16(2):205-10.
176. Sikorsky JM, Davis NJ, Senior J. The rapid transit system for patients with fractures of the proximal femur. Br Med J
1985;-290:439-43.
177. Sikorsky JM, Senior J. The Domiciliary rehabilitation and support program. Med J Austr 1993;159;23-5.
178. Randell A, Sambrook PN, Nguyen TV, et al. Direct clinical and welfare costs of osteoporotic fractures in elderly
men and women. Osteoporos Int 1995;5(6);427-32.
179. Cameron I, Lyle D, Quine S. Cost effectiveness of accelerated rehabilitation after proximal femoral fracture. J Clin
Epidemiol 1994;47:1307-13.
180. French FH, Torgerson DJ, Porter RW. Cost analysis of fracture of the neck of femur. Age Ageing 1995;24:185-9.
181. Brainsky A, Glick H, Lydick E, et al. The economic cost of hip fracture in community-dwelling older adults: a
prospective study. J Am Geriatr Soc 1997;45(3):281-7.
182. Laet CE de, Hout BA van, Burger H, Weel AE, Hofman A, Pols HA. Incremental cost of medical care after hip fracture
and first vertebral fracture; the Rotterdam study. Osteoporos Int 1999;1091);66-72.
183. Dolan P, Torgerson DJ. The cost of treating osteoporotic fractures in the United Kingdom female population.
Osteoporos Int 1998;8:611-7.
184. Reginster JY, Gillet P, Ben Sedrine W, et al. Direct costs of hip fractures in patients over 60 years of age in Belgium.
Pharmacoeconomics 1999;15:507-14.
185. Chrischilles EW, Shireman t, Wallace R. Costs and health effects of osteoporotic fractures. Bone 1994;15:377-86.
186. Zethraeus N, Gerdtham UG. Estimating the costs of hip fracture and potential savings. Int J Technol Assess Health
Care 1998;14:2 ;255-67.
187. Beck TS, Brinker MR, Daum WJ. In-hospital charges associated with the treatment of adult femoral neck fractures.
Am J Orthop 1996;25:608-12.
188. Johnell O. The socioeconomic burden of fractures: today and in the 21st century. Am J Med 1996;103(2A):20S-25S;
discussion 25S-26S.

47
Hip fracture in the elderly: epidemiology and rehabilitation.

48

189. Cameron I. Geriatric rehabilitation following fractures in older people: a systematic review. Health Technol Assess
2000; 4:1-83.
190. Cameron ID, Handoll HHG, Finnegan TP, Madhock R, Langhorne P. Coordinated multidisciplinary approaches for
inpatient rehabilitation of older patients with proximal fractures (Cochrane Review) In: The Cochrane Library, 4,
2000. Oxford: Update Software.

Chapter 3.
Hip Fracture in Elderly Patients: Outcomes for Function,
Quality of Life and Type of Residence
Abstract:
A prospective study was done to investigate functional outcome, quality of life and
type of residence after hip fracture in patients 65 years and older. One hundred and
two patients admitted consecutively to a university and a general hospital were followed up to 4 months after admission. The mean age of the participants was 83
years; 58% came from their own home and 42% came from institutions. Nearly 70%
had two or more diagnoses other than the hip fracture. Cumulative mortality was
20% at 4 months after fracture. Of surviving patients, 57% were back in their original situation for accommodation, 43% reached the same level of walking ability, and
17% achieved the same level of activities of daily living as before fracture. Patients
experienced on average three complications, 26% of which were severe. Quality of
life improved up to 4 months; however, the quality of life at 4 months was worse
than quality of life reported in a reference population. Average costs amounted to
€ (Euro) 15.338 (which at the time was nearly equivalent to the US dollar) per
patient with nearly 50% of the costs attributable to hospital costs and 30% attributable to nursing home costs. The results of this study show a poor outcome after
hip fracture in elderly patients.
3.1 Introduction
Although literature about mortality, morbidity, and prognostic factors for rehabilitation after hip fracture is abundant, few studies report health related quality of life
6,8,30

or give a detailed account of the type of residence in which the patient is

living and the accompanying costs of treatment and living arrangements.

7,15,33

To

provide a full description of the consequences of hip fracture for elderly patients
for these aspects, it is important to include patients living in the community and
patients living in institutions. The outcomes of patients with hip fracture were
investigated with emphasis on quality of life and type of residence in a consecutive
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