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Purpose: Osteoporotic fracture is the main complication of osteoporosis. The current manage-

ment is to discharge patients as early as possible so they can get back to their daily activities. 

Once discharged, there are three main issues relating to morbidity, mortality, and risk of a sub-

sequent fracture that need to be addressed and discussed. Therefore, the aim of this systematic 

review was to summarize and evaluate the evidence from published literature, to determine the 

outcome of osteoporotic fracture patients after their hospital discharge.

Methods: The MEDLINE and Cumulative Index to Nursing and Allied Health Literature 

(CINAHL) databases were searched, using the terms “osteoporosis”, “fracture”, “osteoporotic 

fracture”, “hip fracture”, and “vertebral fracture”. We included only human studies published 

in English between 2004 and 2014. The reference lists of included studies were thoroughly 

reviewed in search for other relevant studies.

Results: A total of 18 studies met the selection criteria. Most were observational and cohort 

studies. Out of all the studies, five studies looked into the morbidity, six studies looked into the 

risk of subsequent fractures, and seven studies looked into mortality. Vertebral fracture caused 

the greatest health burden, but hip fracture patients were the main users of informal care after 

hospital discharge. There was an increased risk of a subsequent fracture after a primary fracture 

compared with the control group, a cohort comparison, or the general population. Osteoporotic 

fractures, especially hip fractures, are associated with higher mortality rate despite the advances 

in the management of osteoporotic fracture cases.

Conclusion: There is strong evidence to show that after hospital discharge, osteoporotic fracture 

patients are faced with higher morbidity, subsequent fractures, and mortality.
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Introduction
Osteoporosis is defined as deterioration in bone mass and architecture resulting in 

weakness of the bone, which is then prone to fracture. The major complication is 

osteoporotic fracture, which occurs with minimal trauma, such as a simple fall from 

standing height or less. Osteoporotic fracture is also known as low-trauma, nontrau-

matic, or fragility fracture. Fractures in elderly have caused significant impact on the 

community health.1 Approximately 50% of women and 22% of men over the age of 

50 will experience an osteoporotic fracture in their lifetime.2,3 The high incidence 

of fractures in the elderly aged 50 years and above may be contributed by weakness  

of the bone due to osteoporosis.4,5 The incidence of osteoporosis is on the rise due to 
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the aging society. People are living longer with better health 

services, but their bone mineral density is likely to deteriorate 

with aging or other secondary causes, thus increasing the risk 

of osteoporotic fractures. The main osteoporotic fracture sites 

are hip, spine, and wrist, while other less common sites are 

forearm, ribs, and pelvis. Following an osteoporotic fracture, 

the patient is exposed to several adverse outcomes, which 

can be divided into three broad categories: morbidity, risk 

of subsequent fracture, and mortality.

Morbidity is defined as the state of being diseased or 

unhealthy within a population. Osteoporotic fracture is asso-

ciated with significant morbidity, which may adversely affect 

the patient’s socioeconomic, physical, and psychological 

well-being. The negative implications of the patient’s morbid 

condition may also encroach into their caretaker’s life. This 

is more likely to happen with the current practice of early 

hospital discharge into the care of family or relative, to reduce 

hospitalization cost, reduce the risk of nosocomial infections, 

and promote recovery in their home environment. Therefore, 

research is necessary to develop a better understanding of the 

impact of osteoporotic fracture on health burden and decline 

of function after patients are discharged to their home.6

Of all the osteoporotic fractures, hip fracture has been 

given the most attention. There are many reports on the 

personal burden of hip fracture, especially in terms of 

limited mobility.7,8 One study found that about 50% of 

elderly women with hip fracture lost the ability to walk 

independently.9 Similarly, another found that about 50% 

of women with hip fracture lost their independence and 

required long-term care or help in carrying out their daily 

activities.10 In another study, up to one-third of hip fracture 

patients became totally dependent on their family members 

and relatives.11 The burden due to hip fracture was frequently 

reported, although it represented less than half of all fractures 

in elderly over 80 years old.7,8

The incidence of vertebral fractures is 1.4 million 

cases worldwide, which affects 25% of postmenopausal 

women and 40% of women aged 80 years and older.12,13 The 

risk of sustaining a vertebral fracture is higher in women, 

with 15.4% lifetime risk for women and 8.6% for men older 

than 45 years old.14 The prevalence of vertebral fractures 

increases with age for both sexes.15 As compared with hip 

fracture, there are limited reports on vertebral fractures, 

which may result in underestimation of the burden that they 

impose.16 The major burden faced by patients with vertebral 

fracture is back pain, which may last for a few weeks to 

months or longer.17,18 They may also experience functional 

difficulties, kyphosis, and height loss. The interference of the 

patient’s daily activities due to vertebral fracture was found 

to be comparable with that of hip fractures.19

It was found that just as in hip and vertebral fractures, 

wrist fractures may, to some degree, interfere with the ability 

to perform daily activities, such as cleaning up and cook-

ing. In isolated cases, patients are completely disabled by 

a wrist fracture.20 About half of the wrist fracture patients 

reported only fair or poor functional outcomes at 6 months 

postfracture.21

The impact of osteoporotic fracture is not restricted 

to physical burden and may also result in psychological 

consequences. However, there are very few studies on the 

psychological impact of fracture on the patient. The patients 

may suffer low self-esteem, impaired body image and mood 

changes.22

Osteoporosis fracture recovery may take time and incur 

significant burden in health costs.23 The management of 

osteoporotic fractures places significant burden to formal 

health care, such as hospitalizations, rehabilitative and 

long-term care, and informal care.24,25 According to the 

current fracture management protocol, patients are dis-

charged from the hospital earlier to reduce costs and risks 

of nosocomial infections from lengthy hospital stay. This 

shifts the fracture management and costs to rehabilitation 

in the community.

It was reported that hospitalizations for fractures, par-

ticularly hip fractures, represent only a portion of the burden 

of fractures.1 Wiktorowicz et al27 reported that the cost of 

initial hospitalization of hip fracture cases may represent 

only 27% of total costs of management, while the costs of 

managing this patient after discharge from the hospital may 

account for 69% of 1-year costs postfracture. The main cost 

of rehabilitation for hip fracture was estimated to be 59% of 

all costs and was mainly spent for stays at nursing homes 

and rehabilitation centers, as well as outpatient and home 

physical therapy sessions.28 Therefore, merely focusing on 

the costs of acute care of fractures could underestimate the 

financial burden related to fractures.

Osteoporotic patients have higher risk for subsequent 

fractures, which are associated with an even greater increase 

in mortality rates and a significantly higher cost.29 Despite 

substantial evidence that a prior fracture resulted in an 

increased risk of subsequent fracture, less than 30% of 

postmenopausal women and less than 10% of men with prior 

fracture receive prophylactic treatment.16,30,31

Mortality is the term used for the number of people 

who died within a population. In addition to compro-

mising the quality of life, fractures are associated with 
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increased mortality.32,33 For the past decade, the trend for hip 

fracture management has shifted toward surgical approach, 

with more and more patients ending up by receiving a 

hemiprosthesis. With the significant advancement in manage-

ment of patients with hip fracture, there is a need to review 

more recent studies to analyze the impact of osteoporotic 

fractures on mortality rate of its sufferers.

The objective of this systematic review was to determine 

the outcome of osteoporotic fracture patients after their 

hospital discharge. Most studies have focused on various 

aspects of osteoporotic fracture cases while they were man-

aged in the hospital. This review concentrates on the patient 

outcomes of osteoporotic fracture after they were discharged 

from the hospital.

Material and methods
Search strategy
For a comprehensive search of health science journals, we 

used MEDLINE, via Ovid MEDLINE, and Cumulative Index 

to Nursing and Allied Health Literature (CINAHL), via 

EBSCOhost. The databases were accessed from March 12 to 

March 20, 2014. The search strategy involved a combina-

tion (“AND”) of the following three sets of key words: 1) 

osteoporo* OR osteopen*; 2) hip OR fem* OR spin* OR 

verteb*; and 3) fracture* OR broke*. Furthermore, the ref-

erences of all retrieved articles were reviewed for relevant 

citations.

inclusion criteria
All adult human cohort and case-control studies with abstracts 

that investigated the adverse outcome of osteoporotic fracture 

cases after discharge from the hospital were included. These 

included studies of morbidity, mortality, and risk of subse-

quent fracture. In addition, only studies published within the 

last 10 years, from 2004 to 2014, were included, to ensure up 

to date evidence. Due to limited resources, only manuscripts 

written in English were included in this review.

exclusion criteria
Case reports, case series, animal studies, letters to the edi-

tor, and review articles were excluded. This review focused 

on the outcome of patients with osteoporotic fractures after 

they were discharged from the hospital. Therefore any stud-

ies on management of osteoporotic fracture cases within 

the hospital, such as studies of surgeries, use of drugs, or 

multidisciplinary approaches were excluded.

The selection criteria were used to achieve the objective 

of this systematic review in determining the adverse outcome 

faced by osteoporotic fracture patients after their discharge 

from the hospital.

Screening of articles for eligibility
Retrieved articles were screened in three phases. In the first 

phase, any article with titles that did not match the inclusion 

criteria was excluded. In the second phase, the abstracts of 

the remaining articles were screened, and any articles that 

did not meet our inclusion criteria were excluded. In the 

final phase, full texts of the remaining articles were read and 

assessed thoroughly to exclude articles that did not meet our 

inclusion criteria or articles that fulfilled the exclusion crite-

ria. Systematic reviews or meta-analysis were also excluded. 

Duplicates were removed. All the authors were involved in 

the selection and the data extraction phase. Any differences 

in opinions were resolved by discussion between the authors. 

In order to standardize the data collection, all data extraction 

was performed independently using a data collection form.  

A flow chart that summarizes the article selection process and 

the reasons for article exclusion is shown in Figure 1.

Data extraction
The following data were extracted from the selected studies: 

(1) author/study name; (2) study design; (3) study objective; 

(4) outcome parameters measured; (5) study population; (6) 

methodology; (7) results; and (8) conclusion. The relevant 

and, particularly, significant statistical values were recorded 

(odds ratio, hazard ratio [HR], and P-value).

Results
Based on the studies included, the outcomes were clas-

sified into three major classes; morbidity, subsequent 

fractures, and mortality. A total of 18 studies met the 

eligibility criteria. Most of the studies were observational 

and cohort studies. The number of studies originating from 

each continent was as follows: three from America, nine 

from Europe, two from Asia, and four from Australia and  

New Zealand. The morbidity classification included a study 

that involved several European countries (France, UK, 

Spain, Italy, and Belgium).28 The rest of the studies were 

carried out in Canada,34 Iceland,35 Japan,15 and Sweden.36 The 

subsequent fracture classification included studies 

from Taiwan,37 Australia and New Zealand,38 United 

States,39 New Zealand,40 Australia,41 and Sweden.42 The mortal-

ity classification included studies from Denmark,45 Australia,46 

Canada,47 Sweden,48,51 France,49 and Sweden51.

The morbidity classification measured outcome parameters 

in term of rehabilitative cost,28 use of formal and informal care,34  
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function and subsequent risk of hospitalization,35 destina-

tion after hospital discharge,15 and health-related quality 

of life (HRQOL).36 The subsequent fracture classification 

measured outcome parameter in terms of risk of subsequent 

fracture37,38,41,42 and HR of subsequent fracture.39,40 The mor-

tality classification measured outcome parameter in terms 

of mortality rate,45,48,49 standardized mortality ratio,46 age- 

and risk-adjusted mortality,47 postoperative mortality,50 and 

mortality risk.51

All studies involved osteoporotic fracture patients. Table 1  

highlights the findings of the selected studies.

Morbidity
The morbidity faced by osteoporotic fracture patients after 

discharged from hospital was assessed based on functional 

and mobility tests, questionnaires, risk of hospitalization, 

and use of postdischarge informal care.15,28,34–36 Siggeirsdottir 

et al35 assessed the effect of vertebral and other osteoporotic 

Figure 1 The algorithm for selection of studies in this systematic review.
Abbreviation: CiNAHL, Cumulative index to Nursing and Allied Health Literature.

MEDLINE
(n=684)

CINAHL
(n=181) 

Articles after duplicates removed
(n=859) 

Primary screening of abstracts
(n=364) 

Articles excluded (n=495) 

– Without abstracts 
– Published before 2004 
– Case reports, letters, review 
– Animal studies 

Full-text articles assessed
for eligibility (n=46)

Article excluded (n=318) 

– Cases were not after hospital
 discharge 
– Unrelated studies/did not meet 
 inclusion criteria

18 articles 

28 excluded 

– Unrelated studies/did not meet 
 inclusion criteria 
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fractures on function and quality of life and subsequent risk of 

hospitalization. Functional capabilities were measured with 

the Timed Up and Go test, the 6-meter walk, handgrip and 

quadriceps strength, and activity of daily living questionnaire. 

Quality of life was assessed with the EuroQol five dimensions 

(EQ-5D) questionnaire. Vertebral fracture participants had 

poorer functional capabilities and quality of life compared 

with nonfractured and other osteoporotic fracture groups.

Hallberg et al36 evaluated the HRQOL of elderly women 

with a new fracture, using the 36-Item Short Form Health 

Survey (SF-36) questionnaire. Women with hip or verte-

bral fracture were found to have poorer HRQOL than with 

humerus or forearm fracture. The impact of hip and vertebral 

fractures on HRQOL was also prolonged. Multiple fractures 

were associated with worse HRQOL.

Vertebral fracture patients contributed to the highest 

percentage of another hospitalization and longer hospital 

stay.35 The main cause of hospitalization was having another 

fracture. The risk of hospitalization was higher if the vertebral 

fracture had occurred less than 10 years previously. There-

fore, compared with other types of osteoporotic fractures, 

vertebral fracture resulted in higher risk of hospitalization and 

longer hospital stay. In terms of destination after discharge 

from hospitals, 87% of patients with vertebral fracture were 

discharged to home. Only 55% of patients with a hip fracture 

were discharged to home, while 36% were transferred or 

discharged to a nursing home. The average hospitalization 

period was 30.5 days for a hip fracture and 20.4 days for a 

vertebral fracture.15

Kaffashian et al34 examined the utilization of informal 

care by osteoporotic fracture patients after hospital discharge. 

Hip fracture patients had greater tendency to use rehabilita-

tive and home care services, with almost 70% reporting use 

of rehabilitative services. In comparison, only 25% of the 

vertebral fracture patients used the rehabilitative services.

In term of home care services, which included nurse home 

visits or homemaker services, about 50% of the hip fracture 

patients had used these services. In contrast, only about 15% 

of the vertebral fracture patients had used the services.

It was calculated that nearly 76% of the hip fracture 

patients had used either the rehabilitative services or the 

home care services, while only about 30% of the vertebral 

fracture patients had used either service. As for patients of 

other types of osteoporotic fracture, about 35% had used the 

rehabilitative services, 14.3% the home care services, and 

37.4% had used either service.

The longer hospital stay and rehabilitative services 

for fracture patients require extra costs. In a study on the 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Therapeutics and Clinical Risk Management 2014:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

944

Nazrun et al

 rehabilitation costs after nonvertebral fractures, involving 

five European countries, the highest costs were observed for 

hip fractures, followed by fractures of the leg (tibia, fibula, 

and femur but not hip) and the humerus. The lowest cost was 

observed for fracture of the wrist.28

Subsequent fracture
Once osteoporotic patients experience primary fractures, they 

are at risk of getting a subsequent fracture. There were six 

studies that assessed the risk of subsequent fractures after an 

osteoporotic fracture. Most of the studies focused on certain 

types of fracture, for eg, radius, or classify fractures into 

groups, for eg, nonvertebral or nonhip fractures.37–39 Only 

one study has examined the subsequent fracture risks for all 

types of osteoporotic fractures.40

All studies demonstrated an increased risk of a subsequent 

fracture after a primary fracture compared with the control 

group, a cohort comparison, or the general population. The 

risk of subsequent hip fracture in patients with distal radius 

fracture was 5.67 times higher than that in the comparison 

cohort, with the HR of 3.45.37 Patients with previous nonver-

tebral minimal trauma fracture had 5.3-fold increases in get-

ting another fracture with the usual primary care follow-up. 

The 10-year probability of a subsequent fracture was found 

to be higher if the primary osteoporotic fracture occurred at 

the spine, hip, or humerus.40

One study found that nursing home residents with history 

of hip fractures had three times higher risk of subsequent 

fractures, while those with history of nonhip fractures had 

1.8 times higher risk of subsequent fractures.39 In a population 

cohort study, following an initial osteoporotic fracture (hip, 

vertebral, upper limb, ribs, or lower limb), the relative risks 

of subsequent fracture in men and women were 3.47 and 1.95, 

respectively.41 The risks of subsequent fracture following a 

prior fracture at the spine, shoulder, or hip were higher than 

that of the general population.42

Mortality
Osteoporotic fracture-related mortality is on the rise in the 

aging population.43 Osteoporosis is a major public health 

problem, leading to fractures and associated mortality. Most 

of the studies on mortality related to osteoporotic fractures 

have focused on hip fractures as the numbers of elderly 

people with fractured neck of the femur are increasing in 

the world population. Despite the extra attention given and 

the advancement in patient management, the case fatal-

ity rates after fractured neck of femur have not declined 

appreciably.44

Vestergaard et al45 analyzed registries for patients suffer-

ing hip fractures from 1981 to 2001. They found the relative 

1-year survival in patients with hip fracture was lower than 

in control cases. There was a significant higher mortality in 

women with hip fractures from 1986 to 1996. A similar but 

less pronounced trend was observed in male patients. There 

was greater mortality, at all time periods, in patients with hip 

fractures than in controls. The excess mortality continued to 

increase, with the HR jumping from 1.80 (years 1981–1985) 

to 3.84 (years 1996–2001). In term of sex difference, the 

mortality risk was higher in men than in women.

Bliuc et al46 classified low-trauma fractures into vertebral, 

hip, and minor and major fractures, and studied their mortal-

ity rate in the population of Dubbo, Australia. Age-adjusted 

standardized mortality ratios were increased following all 

low-trauma fractures in both sexes. Mortality was increased 

for all ages and for all fractures, except for minor fractures, 

which was only apparent for those older than 75 years. 

Increased mortality risk persisted for 5 years for all fractures 

and for up to 10 years for hip fractures. Subsequent fracture 

was associated with an increased mortality HR. The mortality 

risk increased following a subsequent fracture then declined 

but remained higher than in the general population. A more 

detailed follow up on a group of participants revealed that 

the predictors of mortality after any fragility fracture for 

both sexes were found to be age, quadriceps weakness, and 

subsequent fracture. Low bone mineral density, smoking, 

and postural sway were also predictors for women, while low 

physical activity was another predictor for men. Comorbidi-

ties were not a predictor of mortality.

Brauer et al47 documented hip fracture cases from the 

Medicare claims from 1985 to 2005. The age and risk-

adjusted mortality in women were found to decline by 11.9%, 

14.9%, and 8.8% for 30-, 180-, and 360-day mortality, 

respectively. For men, the age and risk-adjusted mortality 

were found to decrease by 21.8%, 25.4%, and 20.0% for 30-, 

180-, and 360-day mortality, respectively.

Soderqvist et al48 reported that mortality rate at 4 and 

24 months after a hip fracture were 16% and 38%, respec-

tively. The mortality rate was associated with high American 

Society of Anesthesiologists (ASA) score, low Short Portable 

Mental Status Questionnaire (SPMSQ) score, being elderly, 

and male sex.

Ziadé et al49 analyzed French death certificates from 

1968 to 2004 and found that 2.2% of the reported deaths 

were due to osteoporotic fractures. About 1.5% of death 

or 69% of all osteoporotic fractures were identified as hip 

fracture cases. Hip fractures were the most frequent cause of 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Therapeutics and Clinical Risk Management 2014:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

945

Outcomes of osteoporotic fracture patients

death, followed by pelvis, vertebra, skull, ribs, and multiple 

fractures. Throughout the years, the mortality rates for hip 

fracture were higher in women than in men, but the gap in 

the rates between the sexes was narrowed by 2004.

Panula et al50 followed up patients after hip fracture surger-

ies and reported that 79% died within 7 years. The main cause 

of death was circulatory system disease, which accounted for 

44.1% of deaths. Most of the participants (75%) died at the 

hospital, health center, or other care facility. About 25% died 

outside the hospital, either at home, elderly care facility, or 

even at an unknown place for one of the patients.

Kanis et al51 reported that the mortality risk was mark-

edly increased immediately after fracture at all ages. The risk 

increased with age at a rate that was higher than that of the 

general population and comparable with the mortality risk 

1 year after hip fracture.

Discussion
Vertebral fracture patients faced greater health burden after 

their hospital discharge than did those with other types of 

osteoporotic fracture. The fracture was associated with higher 

comorbidity, higher incidence of hospitalization, and longer 

hospital stay. These complications were especially evident 

in elderly men, with risks of pneumonia and musculoskeletal 

diseases.35

Focusing on sex, women with vertebral fractures had 

poorer functional capabilities compared with women without 

fracture or fracture at nonosteoporotic sites. Men with ver-

tebral fracture performed poorly in quadriceps strength and 

Timed Up and Go test compared with men without fracture. 

They also scored poorly in activity of daily living question-

naires compared with men without fracture or fracture at 

nonosteoporotic sites.35

Vertebral fracture was associated with poorer outcome 

compared with other fractures, including hip fracture.35 

Therefore, vertebral fracture patients were expected to be 

the main users of rehabilitative and home care services 

after their discharge from the hospitals; on the contrary, 

the main users of these services were found to be hip frac-

ture patients, instead of vertebral fracture patients.34 This 

may be due to the fact that 88% of the hip fracture patients 

underwent surgery for internal or external fixation or joint 

replacement, thus increasing their requirements for reha-

bilitative and home care services after their discharge form 

the hospital.34

Furthermore, the main symptom of vertebral fracture, 

which is back pain, may vary in its intensity and may not be 

apparent. Sudden severe back pain may indicate vertebral 

fracture and should be taken seriously. However, the pain 

may be relatively mild or unnoticeable in some patients, thus 

reducing the need to use the rehabilitative and home care 

services after their hospital discharge.

Patients with multiple fractures were more likely to make 

use of the rehabilitative and home care services compared 

with single-fracture patients, after their discharge from the 

hospital. Therefore health care providers will have to be 

aware of the needs of multiple-fracture patients and the 

extra costs required in managing them. The relevant authori-

ties also need to plan and implement strategies to prevent 

multiple-fracture cases.

Family members or friends may provide “informal” 

care while fracture patients are in the hospital or after their 

discharge. The informal care in hospital was minimal and 

limited to helping the patient to drink, stand up, get into bed, 

and sit.52 Extensive informal care may not be appropriate as 

the majority of the nursing staffs disagreed with informal in-

hospital care for certain chores, such as making the patient’s 

bed, changing sheets, and performing bed baths.53

The current fracture management includes early discharge 

of the patient to home. The median length of stay for hip 

fracture decreased from 12 days in the years 1986–1988 to 

5 days in the years 2003–2005.47 This has highlighted the 

importance of informal care for fracture patients after their 

discharge from the hospital. Although informal care provides 

valuable substitute and complement for costly formal care, 

there are limited studies available on this form of patient 

care.54,55 The care provided by informal caretakers may 

be done voluntarily at no charge, but there are still costs 

involved. The caregivers may have to take unpaid leave or 

forego earnings just to take care of the patient.56,57 Kaffashian 

et al34 reported that 36% of the caregivers had a paying job 

and that 25% had to take at least 1 day off to care for their 

relative with fracture. Thus, to get a complete and accurate 

understanding of the burden of fractures, studies must take 

into account the costs related to postacute and informal care 

used after the hospital discharge.58

Osteoporotic fracture is a recognized complication of 

osteoporosis. If another osteoporosis-related fracture occurs 

within a short period of time, it may result in prolonged hos-

pitalization and considerable economic, physical, and psy-

chological burden on society. The predictors for subsequent 

fractures included femoral neck bone density, age, smoking, 

physical activity, and calcium intake.41 Center et al41 exam-

ined the risk of subsequent fracture in both sexes. Women 

and men aged 60 to 69 years had absolute subsequent fracture 

rates of 36/1,000 and 37/1,000 person-years, respectively.
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Age is one of the critical determinants for a subsequent 

fracture. The minimum age for inclusion criteria in most of 

the studies was at least 45 years or older, except for the study 

by Chen et al37 which included fracture cases as young as 

30 years old. Patients aged 60 years or older with primary 

distal radius fracture had higher incidence of subsequent hip 

fracture. Following a spine, shoulder, or hip fracture, the 

immediate risk of a subsequent fracture was markedly high 

for 60-year-old subjects, even higher than that of 80-year-

old subjects.41

All the six studies on the risk of subsequent fractures 

included both sexes, except for Hodsman et al40 who selected 

only female subjects. Women were noted to have higher 

risk of subsequent fracture than men. Chen et al37 reported 

that the rate ratio for subsequent hip fracture was relatively 

higher in women than in men. In a nursing home population, 

female sex was associated with increased fracture risk after 

an osteoporotic fracture.39 However, the absolute risk of 

subsequent fracture was similar for men and women.41

Some studies reported the interval at which the patients 

are at high risk of another fracture. The first month after a 

distal radius fracture was associated with the highest risk 

of sustaining a subsequent hip fracture.37 Johnell et al42 also 

reported that the risk of a subsequent fracture was at the 

highest immediately after sustaining an osteoporotic fracture. 

The median time for patients with nonvertebral fractures to 

have subsequent fractures was 16 months. The time increased 

to 26 months if the patients were referred for a coordinated 

intervention program.38 The risk of subsequent fracture was 

increased following all types of osteoporotic fractures, and 

the risk persisted for up to 10 years.41

Most of the studies on mortality in osteoporotic frac-

ture were centered on hip fracture. The high interest may 

have been spurred by reports that hip fracture patients 

have increased mortality rate compared with the general 

population.42,59,60 Five of the studies in this review focused 

on mortality related to hip fracture,45,47,48,50 while only one 

study focused on vertebral fracture.51 Ziadé et al49 and Bliuc 

et al46 examined all types of osteoporotic fractures.

Most of the study subjects were female since they were 

at higher risk of osteoporosis and related fractures. Ziadé 

et al49 reported that the mortality rate for hip fracture in 

France from 1968 to 2004 was higher in women but that 

the rate was dropping fast and lay close to the mortality rate 

for men by 2004. Other studies have reported that the risk 

of mortality after a hip fracture was higher in men than in 

women.45,48,50

According to one study, infectious diseases, including 

septicemia and pneumonia, accounted for the greatest 

increase in mortality in men after hip fracture. Confusion, 

pressure sores, congestive heart failure, and renal failure were 

also more common in men after hip fracture surgeries.61 In 

a more recent study, the higher mortality in males could not 

be explained by the higher prevalence of chronic comorbidi-

ties or by differences in comedications.62 It is disturbing to 

learn that although life expectancy in general and survival 

from diseases such as stroke and myocardial infarction have 

improved, the same cannot be said for hip fracture.45

Since osteoporotic fracture are more common in the 

elderly,48 most of the studies were carried out on elderly 

subjects 65 years or older, except for Vestergaard et al45 who 

included younger subjects (however, the percentage of these 

younger patients was only close to 13% and would not have 

changed the results if they were left out from the study). In 

an earlier study, it was reported that more than 32,000 people 

aged 65 years or over were admitted to hospital with fractured 

neck of femur between 1968 and 1998.44 Above 60 years old, 

mortality was increased for all fractures except for minor 

fractures, which were only apparent for patients older than 

75 years. Increased mortality risk persisted for 5 years for all 

fractures and for up to 10 years for hip fractures.49

If osteoporotic fracture patients develop another frac-

ture, their risk of mortality was increased in both sexes and 

remained higher than in the general population. Besides sub-

sequent fracture, other predictors of mortality after an osteo-

porotic fracture, for both sexes, included age, quadriceps 

weakness, high ASA score, and low SPMSQ score.45,46 Exclu-

sive predictors for women were low bone mineral density, 

having smoked, and postural sway, while that for men was 

low physical activity.46 The most common causes of death 

for osteoporotic fracture patients were circulatory diseases, 

followed by dementia and Alzheimer’s disease. Men were 

more likely than women to die from respiratory disease, 

malignant neoplasm, and circulatory disease.51

Our systematic review has limitations. The aim of 

this systematic review was to determine the outcome and 

mortality of patients with osteoporotic fractures after their 

discharge from hospital. It was assumed that all the osteo-

porotic fracture-related mortality reported by the studies 

had occurred after hospital discharge. Most studies did not 

provide enough information on the place of death. Panula 

et al50 did mention the place of death, so it can be assumed 

that those who died outside the hospital could be classified 

as mortality after hospital discharge. About 25% of mortality 
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occurred either at home, elderly care facility, or even at an 

unknown place, which could be considered as mortality 

after hospital discharge. The rest of deaths occurred in the 

hospital after they were readmitted due to other diseases, 

mainly circulatory, respiratory, gastrointestinal diseases, 

malignancy, or dementia.

Conclusion
Osteoporotic fracture patients are exposed to various adverse 

outcomes in terms of morbidity, subsequent fractures, 

and mortality after hospital discharge. Patients with an 

osteoporotic fracture suffer from high morbidity, increased 

risk of another fracture, and a high risk of mortality after 

hospital discharge. Awareness of these outcomes needs to 

be highlighted to ensure the smooth and rapid recovery of 

these patients.
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