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Problem: Roos et al. (1990) compared mortality rates 
following various surgical procedures in Manitoba and New 
hgland. Individuals treated with procedures with a high 
mortality rate, hip fracture repair and bypass surgery, had a 
higher risk of death in Manitoba w i t h i n  the first year after 
surgery than in New England. However, the sunrival for other 
surgical procedures was better in Manitoba. T h e s e  findings 
suggest the need for evaluating the qyality of hip fracture 
care in Manitoba. 

Method: Al1 hip fracture patients, age 65 years and over, in 
their initial episode of care from April 1, 1979 to March 31, 
1993 (N=12,271) in Manitoba were identif ied from hospital 
abstracts in the provincial health.insurance system. Death 
at three months, death between three months and one year, 
readmission within one year, nursing home admission within 
one year, occurrence of a second hip fracture, diagnosis of a 
late effect of hip fracture care, a repeat primary repair 
procedure, a secondary repair procedure and length of stay 
greater than 100 days were the adverse outcomes studied. 

The predictors of adverse outcomes were examined using 
multivariate analysis. Variables were grouped into 
demographic variables, fracture characteristics , 
comorbidities, treatment variables and delivery of care 
variables. 

Results: In general, delivery of care variables appeared to 
be more important in the three month mortality model than the 
three month to one year mortality model. Readmission to 
hospital was associated with comorbidity variables, 
demographic variables, delivery of care variables (region of 
residence and hospital of admission or treatment) and 
complications of care (accidents in hospital, long length of 
stay, second hip fracture, late ef f ect diagnosis, and repeat 
primary repair) . 
Nursing home admission was significantly associated with 
comorbidities that require significant caregiver support(e.g. 
dementia, cerebral vascular disease) and the potential 
resources available for such support(rura1 residence). 
Region of residence and admitting--hospita1 type were very 
predictive of nursing home admission and suggest that 
delivery of care factors are associated with n-using home 
admission as well. 



Very few variables were associated with a second hip 
fracture . However, age and nursing home residence were 
extremely predictive. As well, çome of the comorbidity 
factors often associated with falling (e.g. seizure disorder, 
alcoholism) were also predictive. COPD was also found to be 
very predictive of a second fracture. 

In the late effect, repeat primary and secondary repair 
models, fracture characteristics and repair types played a 
prominent role. In addition, signif icant variables, such as 
hospital repair frequency and admission day suggest that 
improvements could be made in delivery of care. Sex 
dif f erences were f ound in the subsequent procedures. Women 
were more likely to receive a repeat primary repair procedure 
and men were more likely to receive a secondary repair 
procedure. 

Length of stay greater than 100 days was found to be non- 
specific as an outcome variable. It reflects comorbidity, 
complications and discretionary care practises. It was not 
possible from this study to detennine how these three factors 
influence length of stay since the study did not examine in 
hospital medical complications. 

Conclusions: The study provided a framework for examining 
quality of care on a population bâsis and identified areas 
for action/research in Manitoba. Important indicators were 
identified and difficulties with others were determined. 

Specific recommendations for future research were made in 
several areas. Since one hospital was found to be superior 
to others on most outcomes, an analysis of their practises 
was recommended. Since arthroplasty appeared to have much 
better outcomes than interna1 fixation, discussions with the 
orthopaedic community and further specific research was 
recommended. Nursing home patients have a very short stay in 
hospital but a significantly increased likelihood of a second 
fracture. The quality of rehabilitative care received by 
these patients was highlighted for investigation. Patients 
who fracture their hip while in hospital are at risk for 
significant complications. The importance of prevention of 
in hospital fractures was emphasized. Finally , patients 
transferred without admission to hospital were at risk for a 
number of adverse outcomes. These patients may constitute a 
high risk patient group or reflect a poor patient management 
practise. Further investigation was recommended. 
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HIP FRACTURE8 IN MANITOBA: 

AN EVALUATION OF THE QUALITY OF CARE 

1. The Introduction 

A. Thesis Objective 

The objective of this study is to evaluate the quality 

of hip fracture care in Manitoba by identifying patient 

characteristic, treatment and delivery of care indicators 

which impact on hip fracture outcomes in seniors, 65 years 

and older and to highlight areas of concern for further 

investigation. 

B. Problem Definit ion 

The ageing of the population has led to increased 

interest in diseases which cause significant morbidity and 

mortality in the e1derly.l As a result, hip fractures have 

been the focus of intense study in recent years. However, 

many questions remain unanswered. Studies have show-n wide 

variations in the rates of hip fracture 2,3,4,5,6,7,8,9,10,11,12 

and the outcomes of hip fracture repair across geographic 

areas 2,8,13,14,15,16 . These findings suggest that there is 

room to improve the morbidity and mortality of hip fractures 

on two fronts. First, if we can identify factors which lead 

to the incidence of hip fractures, we can employ preventative 

strategies to avoid their occurrence. Secondly, if we can 



determine and assure the best method of care for a given 

patient, we can reduce unnecessary morbidity and mortality. 

A study comparing the morta l i ty  rates following various 

surgical procedures in Manitoba and New England showed that 

individuals treated with procedures with a high mortality 

rate, hip f rac tu re  repair and bypass surgery, have a higher 

risk of death in Manitoba w i t h i n  the first year after surgery 

than i n  New England. 15' l6 However, the survival for other 

surgical procedures was better in Manitoba. l6 These 

findings suggest the need for evaluating the quality of care 

of h ip  fracture i n  Manitoba. 



1 .  Literature Review 

A. Evaluating ~uality of Gare 

Introduction 

The increased hip fracture mortality within the first 

year in Manitoba provided fuel for those anxious to show that 

the American health care system produces better results than 

the Canadian Medicare system. 17 One might argue that in high 

mortality conditions, real differences in quality of care can 

be demonstrated because the margin for error is smaller, ie. 

mortality is a more sensitive measurement with these 

procedures. The differences in survival with the moderate 

and low mortality conditions may reflect the overall improved 

longevity of Manitobans. l5 If Manitobans are expected to 

live longer, the higher mortality of the hip fracture 

patients increases in significance. 

Since the occurrence of adverse outcomes are usually 

rare events for a given hospital or for a given surgeon, 

quality assurance efforts have tended to focus on maintaining 

the standards or policies thought to be necessary for quality 

care. However, more global lapses in quality, such as f laws 

in hospital policy, systemic training f laws, reduced access 

to health care, etc,, may go unnoticed. These population 

health concerns must be addressed on a larger scale than the 

quality assurance efforts conducted within a given hospital 

or with a given physician. 

Population-based administrative data provide the 

opportunity to amass larger numbers of adverse outcomes so 

that trends can be identified. These data also provide the 



ability to compare one population with another, Using 

population-based administrative data, the Manitoba/New 

England study compared the mortality rates for multiple 

surgical procedures to identify areas where quality of care 

may be improved, 15'16 They identified hip fracture repair as 

an area of concern in Manitoba. The findings of this study 

represent an overall assessment of the effectiveness of the 

multiple technologies used in the care of hip fracture 

patients, simultaneously. However, further study is 

necessary to determine which aspects of hip fracture care may 

be contributing to adverse outcornes. This section outlines a 

framework for the assessment of the quality of hip fracture 

care in Manitoba. 

puality of Care 

Numerous definitions of quality care have been offered 

but to date a satisfactory definition has not been 

achieved . l8 The Health Services Research Group (1992) 

reviewed the various definitions of quality care and 

identified missing elements in each definition, concluding 

that "... any definition must be incomplete and arbitrary ...II 
and suggested focusing instead on "Quality Pursuitsm. This 

approach involves *L.assessing needs, defining goals of 

care, recognizing the attributes of care deemed to be 

important, designing measures to assess those goals and 

attributes and responding to the res~lts.~~ 

However, without a unifying principle to assess  need 

and to set goals for care, it is difficult to compare one 

quality assessment with another and to be sure that al1 the 



important aspects of care have been covered. Therefore, the 

following definition of Quality Care was developed to account 

for the shortcomings of the previous definitions and will be 

used as a guiding principle in the development of the quality 

assessxnent strategies in this study. 

Broadly Uefined, quality care is the optimal balance 

between health preservation, patient autonomy and protection 

from adverse events. 

This definition incorporates the concepts of achieving 

a balance between risks and benefitslg , maximizing health 
statuç18, meeting the needç of the patient2o and the 

avoidance of care which has unknown or has suboptimal 

results. The latter point incorporates the tension between 

the definition offered by Lee and Jones (1933) regarding 
21 working within the bounds of accepted medical care , the 

growing movement toward evidence-based care 22r23.24 and the 

pressure to implement promising technologies to improve the 

care of patients. 25 

The definition does not directly address the debate 

between individual and collective perspectives on health care 

inveçtmentZ6. However, given the finite resources available 

for health care, the maximization of health status would also 

involve ensuring that the most efficient methods of 

maintaining health status are utilized, allowing excess 

resources to be redeployed for other health needs. Thus, 

assessrnents of the quality of health care should also 

consider the resources expended to achieve the desired 

result. The higher quality care would be that which achieves 

the same result at a lower cost. However, where differences 



in outcornes occur, the decision on how much money to spend 

for a particular health outcome becomes a value 

j udgement 27,28 
w 

9ualitv Assurance Frameworks 

~uality Assurance is the temu given to the process of 

ongoing monitoring of quality. Donabedian outlined three 

approaches to assessing the quality of health care2' (Figure 

1) H i s  framework assumes that to produce beneficial 

outcomes, excellence in the structure and delivery of care 

must be present. Conversely, adverse outcomes suggest 

deficiencies in the structure and process of care. 

Figure 1 

Conceptual Framework for Quality Assessrnent 

BTRUCTURE - PROCESS - OUTCOME 
The evaluation of structural aspects of care involves 

ensuring that the necessary components for quality care are 

available, Structural aspects of care include: appropriate 

facilities and equipment, trained health care providers, 

infection control procedures, etc.,. The evaluation of 

structure of care also includes examining the framework of 

the overall health care system, including concepts such as 

accessibility to care, universal health care coverage, etc. 



With the evaluation of the process of care, care given 

is measured against implicit or explicit standards, noms or 

peer judgements as to what constitutes quality care for a 

given intervention. An evaluation of the process of care 

would also include an examination of how patients are dealt 

with and move through the health care system. 

The evaluation of outcomes involves the comparison of 

curent outcomes with past trends or outcome rates on other 

wards, in other hospitals, other provinces, etc.,. Outcornes, 

such as death, disease , disability, discomfort, 

dissatisfaction, absence of disease, etc., are measured. 

Elevation in adverse outcomes may be indication of a 

deterioration in quality of care and may prompt an 

investigation into the structure and process of care to 

determine the factors responsible. 

Adverse outcomes are often used as indicators to 

measure the quality of care. However, other indicators are 

often used to measure the quality of structural or procedural 

aspects of care. A quality indicator is 

a quantitative measure that can be used as a guide 
to monitor and evaluate the quality of important 
patient care and support service activities....An 
indicator is not necessarily a direct measure of 
quality, more often it serves as a screea or flag 
that directs attention to a problem area. 

The quality indicator which triggered concern in 

Manitoba was a higher mortality rate than the standard set by 



New England for hip fracture cases. However, in contrast to 

the usual quality investigations, which involve investigating 

the events surrounding a s m a l l  numbers of cases (eg. death 

reviews), this study involved al1 hip fracture repairs in 

Manitoba in individuals over age 65 years from 1980 to 

1986. l6 The factors which may have contributed to the high 

mortality rate are numerous. A framework is needed to narrow 

the investigation. 

The Health Care Financing Administration, the agency 

responsible for managing Medicare and Medicaid programs in 

the United States, proposed a framework for quality assurance 

31 investigations (Figure 2) . The first step, monitoring 

trends and outcomes, was accomplished by the Manitoba/New 

England study, which, using mortality as a measure of 

quality, identified hip fracture repair as an area of concern 

in Manitoba. These findings provided an overall assessrnent 

of the effectiveness of the multiple technologies used in the 

care of hip fracture patients, simultaneously. 

However, further analysis is necessary to determine 

which aspects of hip fracture care may be contributing to 

adverse outcomes ( S t e p  2). The variation in outcomes may 

result from many sources: differences in the patient 

population; differences in the types of care given to a 

particular type of patient (ie. variation due to differences 

in eff icacy of treatment) ; and differences in the structural 



aspects and process of care (ie. differences in effectiveness 

of care) ( F i g u r e  3) . 

Figure 2 

T h e  H e a l t h  Care Financing ~ d m i n i s t r a t i o n  (HCFA) Framework 

for Q u a l i t y  ~ssurance~' 

Monitoring Trends and Outcomes 

E'urther Characterization to Determine Areas of 

Reduced Quality of Care 

Review of Specific Aspects of Care 

Feedback Findings to Health Care Providers 

The third step is to assess specific interventions. 

Tugwell, Bennett, Feeny, Guyatt and Haynes (1986) proposed a 

framework, The Technology Assessrnent Iterative Loop, for 

evaluating the quality of individual technologies. 22 The 

f ramework subdivides the spectrum of health information into 

sub-groups that constitute a logical progression of 

evaluation. T h e s e  steps include quantifying the burden of 

illness, examining the use technology to diagnose the 

disease, validating interventions which prevent or ameliorate 

the disease, examining the application and diffusion of these 

interventions, and f inally evaluating the reduction in burden 

of illness. 



A related f ramework, the Measmement Iterative Loop , 
provides a method for organizing the information necessary to 

develop quality indicators for hip fracture care (Figure 

4 )  32 This approach will be discussed further in the 

following section. The final step involves the reporting of 

findings to health care providers to incite change in those 

practices which contribute to adverse outcomes. 

This study will identify patient characteristics, 

treatment options, and delivery of care indicators which best 

predict adverse outcomes of hip fracture care in Manitoba 

(ie. Step 2 of the HCFA framework) . 



Figure 3 

Analysis of Variation in Outcome 

Patient Characteristics 

Figure 3 represents the sources of variation to consider 
when examining variation in outcomes. The solid arrows 
represent the standard flow of medical care and the dashed 
lines illustrate confounding influences which must be 
considered. In a multivariate analysis, these influences may 
be untangled. 

- 

Delivery of Ca-re 
Variables -b 



Figure 4 

Reassessment El 

Burden of Illness 1 

Monitoring of Program 

~ynthesis and Implementation i 



B. The Evaluation Framework 

To study quality, needs must be assessed, problems must 

be identified, goals of care must be established, important 

attributes of care must be recognized and adequate measures 

of the goals and attributes must be validated. la This 

section reviews the available literature surrounding hip 

fracture care to establish quality indicators. 

The Measurement Iterative Loop (Figure 4) will be used 

for 

This 

assembling the specific subset of health 
information that is most likely to tell us how to 
reduce the burden of both morbidity (symptoms; 
physical , emotional 9 social functional 
impairment) and mortality . 
mode1 takes into account factors which influence health 

status, patient autonorny and adverse events and will be used 

as the underlying framework to organize quality assessment in 

this thesis. 

The elements of the framework are organized into four 

sections: Part 1, The Epidemiology of Hip Fractures; Part 

II, The Effectiveness of Hip Fracture Care; Part III, The 

Delivery of H i p  Fracture Care in Manitoba; and Part IV, 

Quality Assurance Efforts in Hip Fracture Care in Manitoba. 



Chapter I 

The midemiolow of H i p  Fractures 

The Burden of Xllness 

Distribution 

The rate of hip fracture varies throughout the 

world. 3,4,6,7,9,11,33,34,35 The age-adjusted incidence of hip 

fractures was 111.6/100,000 for women and 82.2/100,000 f o r  

men in a study done in Manitoba and Saskatchewan. several 

papers have compared the age-specific hip fracture rates in 

various countries using a standard population. l" Northern 

Europeans (Sweden, Norway, Denmark) tend to have the highest 

rates of hip fracture, followed by the Southern United 

States, the Northern United States, Great Britain and 

9 
Canada. Central Europe (Yugoslavia) , ~ s i a  (Hong Kong) and 
A f  rica (South ~f rican Bantus) have progressively lower 

rates. 10 

The incidence of hip fracture increases progressively 

with age. 6,9,10 Martin et al. (1991) observed an exponential 

rise in the age-specific hip  fracture rates with each 5 year 

increase in agee6 For women 90 years or older in ~anitoba 

and Saskatchewan, the age-specific incidence of a hip 

fracture was 4% and f o r  men of this age, about 2%. The life 



time risk of a hip fracture for a 90 year old woman was close 

to 18%. For a 90 year old man, it was about 8%. 

Studies from Europe suggest that the incidence of hip 

fracture has been increasing beyond what could be expected by 

the aging of the population. In the ~nited States, a study 

of the incidence of hip fractures in Rochester from 1928 to 

1982 showed an increasing age-specific incidence of hip 

fracture for males but not for females. Rodriguez et al. 

(1989) analyzed the data collected by the ongoing National 

Hospital Discharge Survey which reviews a probability sample 

of al1 discharges from short stay hospitals in the United 

States. 36 Between 1970 to 1983, an. increasing secular trend 

was identified. 

A study combining the administrative health insurance 

data in ~anitoba and Saskatchewan from 1972 to 1984 also 

found an increased incidence of hip  fractures. b The 

population of women age 50 years and over increased by 18.7% 

but the incidence of hip fracture in these women increased 

59.7%. For men, the population increase was 9% but the 

increase in hip fracture rate was 42 -2%. However, Ray et. 

al. (1990) did not find increasing age specific rates when 

examining persons 65 years and over in Saskatchewan with a 

hip fracture between 1976 to 1985.. This study was much 

smaller (6,2 67 versus 18,214 fractures) and was monitored 

over a shorter period of time than the Martin et al. (1991) 



study. Thus, the number of individuals in the study may not 

have been large enough to detect a significant trend. 

Morbidity and Mortalitv 

The morbidity and mortality following a hip  fracture is 

considerably higher than that of an age-matched control 

population. 1,37,38,39 The one year mortality has been 

reported at between 12 and 25 percent, 1,9,38 and another 33 to 

50 percent of the çurvivors may require long tenu care.' For 

individuals considered to be at ffgood risktf for undergoing 

surgical hip pinning, fewer than one quarter can expect to 

gain a full recovery at six months, over one half need 

assistance to walk and one quarter will not walk. * O  The 

rates of hip fracture complications Vary across geographic 

areas and between hospitals. 2,8,13,15 

The total direct medical care costs in the ~nited 

States were estimated to be 6 billion dollars per year in 

1990, much of which was reinbursed by Medicaid or ~edicare. 1 

For women, recovering from hip fractures was one of the top 

seven diagnoses resulting in hospital stays greater than 60 

days , 41 With the aging of the population, the total number 

of hip fractures can be expected to increase because the risk 

of hip fracture increases with age. ~tatistics Canada 

predicts that the number of individuals 65 years and over in 

2031 will increase to 23% of the population from 11% of the 



population in 1991. 42 The over 75 age group will increase to 

12% in 2031 from 5% in 1991. Martin et al (1991) predicts 

the number of hip fractures will increase 72.8% by 2006 and 

will increase even further if the increasing age-specific 

incidence continues. 6 

Aetiology 

Risk factors can be broken dom into risk markers and 

detenninants . Risk markers are exposures or attributes 

associated with an increased probability of an outcome but 

are not necessarily causal. 43 Detenninants are attributes or 

exposures which increase the probability of the outcome of 

interest. 43 Although many attributes have been açsociated 

with the incidence of hip fractures, l0 the current literature 

suggests three determinants contribute to the incidence of 

hip fractures: fragile bones, trauma and the ability to 

dissipate the energy of trauma. 

Fraaile B o n e s  

The risk of a hip fracture relates to the underlying 

strength of the bone. Conditions which produce bone weakness 

are considered risk factors for fracture. Congenital 

abnormalities of bone, metabolic bone diseases, inflanmatory 

disorders involving the bone, neuromuscular disorders, 

avascular necrosis, and neoplasms of bone are conditions 



which predisposed to fracture. Fractures which occur through 

weakened bones are called pathological fractures- 44 Figure 5 

shows Salter's classification of the conditions that 

predispose to pathological fractures. 

F i g u r e  5 

CLASSIFICATION OF DISORDER8 THAT PREDISPOSE BONE TO 
PATHOLOGICAL FRACTURE 

1. Congenital ~bnormalities 

Localized 
Congenital Defect of Tibia (leading to 
pseudoarthrosis) 

Disseminated 
Enchondromatosis 

~eneralized 
Osteogenesis Imperfecta (fragile bones) 
Osteopetrosis (chalk bones) 

II. Metabolic Bone Disease 

Rickets 
Osteomalacia 
scurvy 
Osteoporosis 
Hyperparathyroidism 

III. Disseminated Bone Disorders of Unknown Etiology 

Polyostotic Fibrous Dysplasia 
Skeletal Reticuloses 
Hand-Schuller-Christian disease 
Eosinophilic Granuloma 
Gaucher's disease 

ni. Inflammatory Disorders 

Haematogenous ~steomyelitis 
Osteomyelitis Secondary to Wounds 
Tuberculous Osteomyelitis 
Rheumatoid Arthritis 



v. 

VI. 

VI1 * 

Neuromuscular Disorders (with Disuse Osteoporoçis) 

Paralytic Disorders 
Poliomyelitis 
Paraplegia (Spina 

Disorders of Muscle 
Muscular Dystrophy 

Avascular Necrosis of 

Bifida and Acquired Paraplegia) 

Bone 

Post-traumatic Avascular Necrosis 
Post-irradiation ~ecrosis 

Neoplasms of Bone 

Primary Neoplasms and ~eoplasm-like Lesions 
Non-osteogenic Fibroma 
Monostatic Fibrous Dysplasia 
Simple Bone Cyst 
Enchonckoma 
Angioma 
Aneurysmal Bone Cyst 

T r u e  Primary Neoplasms of Bone 
Osteogenic Neoplasms 
Osteosarcoma 

Chondrogenic Neoplasms 
~enign Chondroblastoma 
Chondromyxoid Fibroma 
Chondrosarcoma 

Collagenic Neoplasms 
Fibrosarcoma 

Myelogenic Neoplasms 
Plasma Cell Myeloma 
Ewingl s Tumour 
Reticulum Ce11 Sarcoma 
Hodgkin's Disease 
Acute Leukaemia 

Osteoclastoma (giant ce11 tumour) 
Metastatic Neoplasm of Bone 
Metastatic Carcinoma 
Metastatic Neuroblastoma 

The impact of osteoporosis on hip fractures has 

received considerable study. Melton et al. (1986) was able 

to correlate the degree of osteoporosis measured by bone 



densitometry with the incidence of hip fracture. 
45 The 

frequency of hip fractures increased significantly after the 

femoral bone density dropped below 1.0 g/cm2. This 

association between bone density and fractures has been shown 

in numerous subsequent studies. 46 Women, especially white 

women, have an increased likelihood of osteoporosis and the 

incidence of osteoporosis increases with age. These findings 

correlate w i t h  the incidence of hip fractures. The 

differences in peak bone mass may explain in part racial and 

sexual differences in the incidence of hip fractures. White 

women have the lightest skeletons and black men have the 

heaviest; white men and black women have intermediate 

skeleton density. 47 In addition, white women with the lowest 

bone mass are at the greatest risk. 

Trauma 

Trauma is an independent risk factor for the 

development of a hip fracture. Figure 6 shows the 

distribution of hip fractures throughout the human life 

span . 48 Males have a higher incidence of hip fractures than 

females until about age 50 years when the incidence in women 

increases dramatically. In the younger age groups, 

significant force is required to cause a hip fracture. 36,49 

Hip fractures most of ten result f rom motor vehicle accidents 

or sports injuries. A fracture of the shaft of the femur is 



Figure 6 
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Age distribution of cases admitted to a hospital with hip fracture. 

Source: B u h r  (1959) 



more conunon than a hip fracture. since men are more likely 

to be involved in major trauma, the hip fracture rates are 

higher in men until aga 45 years. 36 

In older age groups, falls are the most common cause of 

hip fractures. The risk of falling increases with age. 
47 

Older women fa11 more than older men until age 75 years. 37 

Due to the impact of osteoporosis, the amount of trauma 

necessary to cause a hip fracture declines with age. 
7,36,49 

Therefore, after age 45 years, the hip fracture rates are 

higher in women. 36 

Falls 

Determining risk factors for falls has become an 

intermediate endpoint where nuch work has been done. The 

FICSLT studies have defined a £al1 as "...an unintentional 

event that results in a person coming to rest on the ground 

or other lower leveLws1 The determinants of f a l l ç  are 

thought to be: difficulty with ambulation; disruption of 

consciousness; altered central processing; sensory 

deprivation; and environmental causes. 51,52.53,54 A previouç 

fa11 is a significant predictor of a future fall. 51,52,53,54 

In addition, the characteristics of falls appear to 

influence the incidence of hip fracture . Grisso et al. 

(1991) noted that 90% of hip fractures in the elderly are the 

result of a fall. 55 However, leçç than 5% of falls are 



associated with a hip fracture. 56 1n a case-control study, 

Nevitt et al. (1993) were able to show that women who 

suffered a hip fracture were more likely to have fallen 

sideways or straight d o m  and landed on their hip than women 

who did not fracture their hip when they fell. 57 ~omen who 

landed on their hip were taller, less likely to have tried to 

break their fall, had weaker triceps and were more likely to 

have landed on a hard surface than women who did not 

fracture. 

Among women who fell on their hip, the risk  of 

fracturing that site more than doubled for each standard 

deviation decrease in bone density at the site of the 

fracture. Greenspan et al. (1994) also showed that fallç t o  

the side appear to be significantly associated with hip 

fracture and that falls with higher potential energy were 

more likely to produce a hip fracture. 56  

Enerw Dissipation 

Energy adsorption has been suggested to be a 

determinant of hip fractures . Insuf f icient sof t tissue 

energy dissipation during the fa11 is thought to lead to hip 

fracture. 58 Studies showing reduced hip fracture incidence 

in individuals who Wear hip protectors support the role 

energy dissipation in fracture reduction. The failure of a 

protective response during the fall- due to aging, 



cerebrovascular disease, medication, etc., appears to 

contribute to the increased risk of fracture on the occasion 

of a fall, 57 

Nevitt et al. (1993) noted that with age the incidence 

of hip fracture rises much faster than the incidence of falls 

or bone mass loss. 57 This f inding suggests an intervening 

factor which relates to how well the individual responds to a 

fa11 or perhaps the type of fa11 that occurs in old age. 

Therefore, conditions that make the individual sluggish, weak 

and t h i n  result in a failure to dissipate the potential 

energy of a the fall. The scenario of increasing bone 

fragility, increasing probability of falling and increasing 

difficulty in coping with a fa11 increase with age and with 

many chronic diseases and are often present together in one 

individual. A global term has emerged for individuals on the 

verge of decompensation - frailty. 
Frailty has been defined as "a state of reduced 

physiologie reserves associated with increased susceptibility 

to disabilityN . 59 This concept tends to portray a global 

view of the patient and is not disease specific. Moreover, 

frailty describes individuals who have minimal reserves to 

withstand an insult. Rockwood et al. (1994) rnakes a 

distinction between the healthy elderly who have many assets 

t0 deal with an adverse event and frai1 individuals with 

limited resources, 60 Recent studies have examined the impact 
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of implementing procedures to reduce frailty in the elderly 

(as defined by weakness and malnutrition). 61 

However, frailty does not explain al1 hip fractures. 

H i p  fractures often occur in functional and active 

individuals. Greenspan et al. (1994) suggests that bone mass, 

£al1 characteristics and the ability to dissipate the energy 

in a fa11 

fracture. 56 

condit ions 

independently contribute to the risk for hip 

Therefore, since overlap occurs between 

which lead to hip fractures, falls, frailty and 

bone fragility and yet each appears to contribute 

independently to the risk of hip fracture, the relationship 

between the variables can be expressed as illustrated in 

Figure 7. The risks, when they interact, may be 

additive/multiplicative, 

Summary 

A hip fracture for an elderly person can be a 

devastating event with a high likelihood of not returning to 

their previous level of functioning. H i p  fractures are a 

significant public health problem. They occur frequently in 

the elderly population and with the aging of the population, 

the absolute number of hip fractures are increasing. In 

addition, the age-specific incidence of hip fractures may 

also be increasing. Hip fractures cause significant 



morbidity and mortality and result in considerable expense to 

society . 
Many disorders have been associated with an increased 

risk of hip fracture in the elderly. However, the literature 

suggests that  these disorders may al1 be associated with 

three major factors: bone fragility; falls and frailty. 

Knowledge of the these deteminants and their risk factors 

allows the development of mechanisms to prevent hip fracture 

occurrence. In addition, awareness of the underlying 

conditions predisposing to hip fracture allows the 

development of indicators reflecting important demographic 

characteristics and pre-existing illnesses that may impact on 

hip fracture recovery. (See IV. Method) . 



Figure 7 



Chapter II 

The Effectiveness of Hip Fracture C a r e  

The variations in incidence rates and outcomes of care 

suggest that preventative strategies to reduce the occurrence 

of hip  fractures and improve hip fracture care may reduce 

unnecessary morbidity and mortality. Interventions to 

prevent f alls and osteoporosis have been 

proposed. Io' 47r51f  5 2 r 5 4 r  62 63 f  64 AS well , screening procedures 
for osteoporosis have been investigated. 65,66,67 However , 

this thesis focuses on the minimization of complications 

after the occurrence of a hip fracture (tertiary prevention). 

This section reviews the effectiveness of hip fracture care. 

Effectiveness is a measure of whether an intervention 

works to prevent injury/disease in everyday practise. It 

depends on appropriate individuals being selected for care, 

the efficacy of the intervention, the cornpliance of health 

care providers and patients with recommended care and the 

treatment of al1 the patients in need of care. 

Diagnostic Accuracy 

A hip fracture is a fracture of the neck or head of the 

femur or a fracture between or through the trochanters of the 

f emur . 44 These fractures can be classified i n to  femoral neck 

(cervical) fractures, intertrochanteric fractures and 
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Anatomic Fracture Locations 

Source: Robbins ( 1989 1'' 



subtrochanteric fractures. Io See Figure 8. Femoral neck and 

trochanteric fractures account for over 90 percent of the hip 

fractures, occurring in approximately equal proportions, and 

subtrochanteric fractures account for the remaining 5 to 10 

percent. 68 

Several levels of evidence when found together point to 

the existence of hip fracture: 

a history of trauma, hip pain, inability to walk; 

physical signs such as external rotation, limb 

shortening, pain with movement, swelling, ecchymosis; 

x-ray evidence. 

The evaluation of al1 of the various indicators used in the 

diagnosis of a hip fracture is beyond the scope of this 

thesis. (See Meyers 1985) . 33 However, the x-ray evidence is 

usually predominant in making the diagnosis. The location 

and degree of displacement of a hip fracture are difficult to 

estimate clinically and are important for determining the 

10,33,69 appropriate repair procedure for the fracture. 

A study by Parker (1992) found that out of 825 

consecutive hip fracture patients, 16 cases were not 

diagnosed immediately, and of these 16 undisplaced fractures, 

15 became displaced as a result of the delay. ' O  1n three 

cases, x-rays were not performed. However in ten cases, the 

x-rays were incorrectly interpreted, and in three cases, the 



fracture was not visible. Therefore from these figures, the 

sensitivity of x-rays for picking up hip fractures was 98.4% 

for the selected population sent for hip x-ray. There was no 

information on the number of false positive cases referred to 

surgery . 
Anderson et al. (1986) found hip fractures to be a low 

diçcretionary diagnosis, or a condition that was consistently 

diagnosed among physicians. 71 

~f f icacy 

The information on efficacy of many surgical repairs 

and care techniques for hip fractures is far from complete. 

Many interventions have been implemented without full 

evaluation. The eff icacy of the treatment of hip fractures 

was examined in the following areas: preoperative routines; 

prevention of wound infection; prevention of venous 

thromboembolism; operative treatment of fémoral neck, 

trochanteric and subtrochanteric fractures; and postoperative 

care . 

Preo~erative  outi in es 

Obrant (1996) in a review of the orthopaedic treatment 

of hip fractures outlined several important preoperative 

procedures: the use of traction; the timing of the surgery 

in relation to admission; and preoperative assessrnent of the 



health of the patient. 72 Uçual hip fracture management 

requires the application of about 5 kilograms of pin-traction 

for displaced fractures to reduce pain and improve the 

ability to reduce the fracture. Undisplaced hip fractures 

are commonly immobilized in bed with sandbags on either side 

of the fracture. 72 Anders and Ornellas (1997) in their 

review of the acute management of patients with hip fracture 

did not find evidence that this practise reduced hip 

fracture pain. 73 

The time to suiigery was identified by Obrant (1996) and 

others as an important factor in patient outcorne. 
72,74,75 

Although a general trend has been to arrange for surgery as 

soon as possible after the hip fracture, a competing issue is 

the assurance that the patient is appropriately stabilized 

before undergoing surgery, including consultation with the 

appropriate specialists. 

Morrison et al. (1998) in their review of the medical 

consultant~s role in caring for patients with hip fractures 

found evidence from cohort studies indicating that for 

medically stable patients who do not have active comorbid 

illness, surgical repair of hip fracture w i t h i n  the f irst 24 

to 48 hours of admission is associated with a decrease in one 

year mortality. Patients who would benefit from a delay in 

surgery have not been well characterized. 76 Zohman and 

Lieberman (1995) in their review of hip fracture case 



presented evidence to suggest that the medical stabilization 

of the patient was more important than the absolute time to 
77 surgery. 

Thomas and Ritchie (1995) reviewed the important 

factors to consider in a preoperative assessment of older 

adults . 78 They noted that patient specific factors play a 

large role in patient outcorne. The factors related to poor 

outcornes were: 

increasing age; 

poor general health status, as measured by ~ripp's 

American Society of ~nesthesiology (ASA) Physical 

Status Scale; 

limited functional stahs as measured by Activities of 

Daily Living (ADL) scales; 

decreased nutritional status; 

poor neopsychological status (few social support 

systems, decreased ttwill to live", dementia and 

delirium) ; 

specif ic organ system disease factors (existing 

cardiovascular disease, poor exercise tolerance, 

pulmonary disease, pulmonary complication risk factors, 

such as obesity, cough, dyspnea, smoking, history of 

lung disease certain pulmonary function abnormalities, 

prolonged anesthesia (> 3 hours) , a repeat surgery in 



less than one year, renal disease, decreased creatinine 

clearance; and 

emergency surgery. 

C r a i k  (1994), in her review of the disability following 

hip fracture, indentified similar patient characteristics. 79 

She suggests that preexisting impairment of mental status, 

coexisting medical conditions, and functional disability 

prior to fracture were good predictors of poor outcome. 

Depression and coping strategies were also implicated as 

factors in the patient's ability to recover from a fracture. 

Advanced age and male sex have also been associated with poor 

outcomes. She identifies arteriosclerotic heart disease, 

organic dementia and cerebrovascular disease as the greatest 

threats to recovery from a hip fracture. 

Thomas and Ritchie (1995) suggest that the role of the 

medical consultant is to identify the problems, correct them, 

and then point out the uncorrectable to the unsuspecting. 78 

They note changes in attitude toward the estimation of 

surgical risk in the elderly in the early 1980s. The decline 

in rnortality from surgical procedures and the increase in 

life expectancy has led to an increase the number of elderly 

patients who have been offered surgery in recent years. 



Prevention of Wound Infection 

Morrison et al. (1998) in their review of the use of 

prophylactic antibiotics to prevent wound infection found 

considerable evidence from 11 randomized control trials 

supporting the use of prophylactic antibiotics (first and 

second generation cephalosporins) in patients with hip 

fracture . 76 Antibiotics seemed to reduce the r i ç k  of deep- 

wound infection by 44% and therapy should be continued for 24 

hours. Some evidence suggests that the optimal tirne for 

administration of antibiotics is O to 2 hours before surgery. 

Prevention of Venous Thromboembolism 

Strong evidence supports the use of low-dose heparin or 

low molecular-weight heparin as prophylaxis for deep venous 

thrombosis starting at hospital admission. 72'76 There is 

some evidence that low molecular-weight heparin may be 

slight ly more effective. 76 Aspirin and lm-dose warfarin 

have some benefit and may be considered under certain 

circumstances. Insufficient research has been done to 

determine the optimal duration of anticoagulation. 

Compression stockings seem to be beneficial with 

negligible risk and are recommended. 72 '76  Early mobilization 

of the patient is also recomended to reduce the incidence of 

venous thrombosis . 68f72'79'80 However, Morrison e t  al. (1998) 

in their review of early mobilization of hip fracture 



patients found that the data to support the potential 

benefits of early mobilization (within 48 hours of surgery) 

of hip fracture patients was lacking. 76  

The Operative Treatment of H i a  Fractures 

For most patients, surgical treatment of their hip 

fracture is the best method of returning them to their 

prefracture level of function. At some point, however, the 

net effect of the expected surgical outcorne, must be weighed 

against the overail impact on the patient. '* FOT çome 

patients, sllrgery poses a substantial increased risk of 

morbidity and mortality. 68 However , the six-month mortality 

rates for nonoperative treatment have been as high as 60 

percent, 77 Nonoperative management may be preferable for 

nonambulatory, inçtitutionalized patients with marked 

dementia who experience minimal discomfort within the first 

few days after injury. '* The type of anaesthesia has not 

been f o n d  to affect the incidence of post operative 

confusion or mortality in elderly patients with hip 

fractures. 68 

The practice of surgical repair of hip fractures 

appears to have evolved over t h e  and is based largely on 

uncontrolled studies and clinical experience and not 

randomized control trials (efficacy studies). Lu-Yao et al. 



(1994) in a meta-analysis of displaced fractures of the 

femoral neck found that 

Although randomized, controlled trials provide the 
strongest evidence, we found few reports of such 
trials in the literature on fractures of the 
femoral neck ... Àlthough prone to bias, case-series 
reports represent the overwhelming bulk of 
published knowledge in this field as well as the 
accumulated e~perience~ff hundreds of surgeons and 
thousands of patients. 

The following section examines the available evidence for the 

management of femoral neck fractures, trochanteric fractures 

and subtrochanteric fractures- 

Femoral Neck Fractures 

The natural history of the different types of hip 

fracture vary. Fractures of the neck of the femur rarely 

heal on their own due to difficulty with avascular necrosis 

of the femoral head and non-union of the fracture- 82,83 The 

disruption of the blood supply to the femoral head is usually 

dependent on the degree of displacement of the fracture. 

Radiographs of femoral neck fracture are classified into 

"Garden Stagesm (in ascending order of severity ) : 1, 

incomplete or impacted fracture: II, complete but 

undisplaced fracture; III, complete and partially displaced 

fracture; and IV, complete and totally displaced fracture. I 

See Figure 9. 10 
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In a review of a well-handled series of cases in the 

193OWs, good results w e r e  obtained in 60% to 70% of 

patients. 83 mile surgical repair on femoral neck fractures 

began in 1902, these techniques (screws and nails) were 

primarily reserved for cases with delayed union. The 

treatment of choice in 1930 was reduction by traction, 

inversion and adjustment of the trochanteric portion of the 

femur to fit its displacement on the basis of 

roentgenographic evidence. ~mmobilization was maintained by 

a plaster cast. 83 However , interna1 fixation subsequently 
became more popular for femoral neck fractures due to claims 

of improved results and the reduction of sone of the 

complications associated with prolonged immobilization. 

For impacted or undisplaced femoral neck fractures 

(Garden Stages I and II), Obrant (1996) described a few 

reports of conservative management that have been advanced in 

the literature. Treatment consists of early mobilization 

with no or only partial weight bearing. 

However, in 8 to 49 percent of these fractures 

secondary displacement takes place. There have been no 

comparative prospective trials comparing conservative 

function with nailing or arthroplasty. However, in practise, 

surgery seems to be the treatment of choice for undisplaced 

femoral neck fractures. 72 



Currently, Garden stage 1 and Garden Stage 11 fractures 

are usually managed by an internal fixation device (nail or 

nail and plate) .' ~ i f f  iculties in getting a f irm grip on the 

loose femoral head and the subsequent attachent tu the rest 

of the fernur as well as the vulnerability of the blood supply 

to the femoral head has lead to rates of displacement or 

nonunion of 30% and of avascular necrosis of 15% for al1 

internal fixation devices within two years of the 

procedure. 72 However , the complication rates for Garden 

Stages 1 and II are less than 10 percent. 68 

For Garden Stage III and IV fractures, various methods 

of intervention are used: reduction and internal fixation; 

primary hemiarthroplasty ( ie. replacement of the f emoral head 

by prosthesis) ; or primary total hip replacement (replacement 

of both the femoral head and acetabulum by prosthesis). The 

current treatment recommendations are based on an assessrnent 

of the patient s age, functional statuç and cornorbiditie~~~ 

and in some cases, an assessment of the displacement of the 

fracture. *' A report by the Institute of Medicine in the 

United States suggests that most physicians elect to treat 

femoral neck fractures based on their  own persona1 

experience. 1 Non-surgical therapy for debilitated or 

institutionalized patients have been supported by some 

authors but most recommend surgery. 10 



In their meta-analysis of displaced femoral neck 

fractures, Lu-Yao et al. (1994) found only one randomized 

control trial and four studies which compared repairs of 

displaced femoral neck fractures without assigning treatment 

on the basis of patient characteristics or surgeon 

preference. 82 Comparison of arthroplasty and interna1 

fixation in these studies found no significant difference in 

30 day mortality after arthroplasty or internal fixation; 

significantly higher complication rates within two years of 

repair for internal fixation; and the risk of reoperation 

within two years after internal fixation was 2.6 times that 

of hemiarthroplasty (20-36% versus 6018%) . Most of the 

reoperations for internal fixation were conversions to 

arthroplasty (two-thirds) , f ollowed by removals of implants 
and revision of the internal fixation. For arthroplasty 

patients, the most common revision procedure was conversion 

to a total hip replacement, followed by removal or revision 

of prosthesis and debridement of the wound. 

There were no difierences in rates of pulmonary 

embolism or deep vein thrombosis. However, deep infection 

was higher with unipolar arthroplasty. Pain relief was found 

to be better after arthroplasty than internal fixation (15% 

versus 30% of patients complained of pain) but there was no 

significant difference in mobility. 



With internal fixation, the occurrence of non union was 

33% and the occurrence of avascular necrosis was 16% within 

two years of internal fixation. Dislocation was the most 

common cause O£ arthroplasty revisions. Acetabular erosion 

and femoral stem loosening were the most common causes of 

dislocation. 

Lu-Yao et al. (1994) found comparison studies of 

primary total hip replacement and other hip fracture repairs 

to be limited. The available evidence suggested no 

differences in mortality, a higher rate of dislocation but a 

better long term result. *' However, the patients who 

received total hip replacements were generally younger. They 

concluded that more study was needed in this area. 

Data on the long term impacts of hip fracture repairs 

are scarce. Some studies suggest a complication rate of 10 

percent for bipolar arthroplasty and 20 percent for unipolar 

hemiarthroplasty after seven years. 82 

Finally, studies which have compared the various 

anatomic operative approaches to arthroplasty have shown that 

short term mortality was consistently lower when an anterior 

approach was used, but the trend did not reach statistical 

signif icance . 82 
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Trochanteric Fractures/Subtrochanteric Fractures 

For trochanteric fractures, internal fixation is 

generally recomended in elderly patients 1,10,62 . Obrant 

(1996) in his review of the orthopaedic treatment of hip 

fractures concluded that internal fixation with a sliding 

screw groduces outcome results which are similar to other 

fractures. 72t86t87 The usual approach to surgery involves the 

insertion of a blade 

an incision in the 

allows impaction of 

healing but causes 

have also be used. 10 

and plate or a compression screw through 

upper f emur . l0 The compression çcrew 

the fracture fragments which f acilitates 

limb shortening- 72 Intramedullary rodç 

Trochanteric fractures are not usually 

complicated by avascular necrosis. 10 

Very little information on the most appropriate repair 

for displaced subtrochanteric fractures is available. 88 

However, open reduction and internal fixation of the fracture 

fragments is most commonly recommended. I 

Postoperative Procedures 

For al1 procedures and in the vast majority of cases, 

the patient is allowed partial or full weight bearing on the 

first postoperative day. 72  or arthroplasty, special 

precautions must be taken for several months to avoid 

dislocation of the hip.  7s  Although data on the impact of 

early mobilization is lacking, studies of interdisciplinary 



rehabilitation, featuring geriatric assessment, suggest 

improved functional outcomes and an increased likelihood that 

the patient would return to the community. 76 Cohort çtudieç 

examining physiotherapy suggest that frequency of physical 

therapy has an important effect on outcome and that more than 

one session per day is probably beneficial. 76 

Post operative bladder problems (urinary retention, 

incontinence and urinary tract infections) occur frequently 

after hip fracture surgery. Morrison et al. (1998) examined 

the use of indwelling catheters in hip fracture care. 76  They 

found very few studies that examined hip  fractures 

specifically- However, based on evidence Erom other 

orthopaedic siurgeries, they concluded that whenever possible, 

indwelling catheters should be removed within 24 hours of 

surgery, and patients should b e  managed with scheduled 

intermittent straight catherization. 

Delirium occurs in up to 61% of hip fracture patients 

and has been associated with increased length of stay, risk 

for complications, mortality and institutionalization. 76  

Although most studies of delirium have not focused 

specifically on hip fracture patients, the available evidence 

suggests the attention to the management of fluid and 

electrolyte abnormalities, infections, drugs, metabolic 

disorders and low cerebral perfusion rnay improve 

outcornes 7 6 f  *' Environmental manipulation and supportive 



reorientation seem to reduce the incidence of delirium and 

benefit the delirious patient. 76  

Malnutrition is associated with increased surgical 

morbidity and m~rtalit~'~'~~ and one study suggeçtç that as 

many as 20 percent of patients experiencing hip fractures 

have severe malnutrition. The resultç of four randomized 

control studies suggest that oral protein supplementation may 

be beneficial in reducing minor complications, preserving 

body protein stores, and reducing overall length of stay. 

Patients with evidence of moderate to severe malnutrition may 

benefit irom nocturnal enteral tube feeding if they can 

tolerate it. 7 6  

In addition, Bonjour et al. (1996) in their review of 

the nutritional aspects of hip fractures found evidence to 

support the use of calcium, Vitamin D and Vitamin K 

supplements in the post operative period. Calcium and 

Vitamin D are critical to the formation of new bone and many 

elderly have been found to have a low intake of calcium and 

mild to severe vitamin D deficiency. Vitamin K has also be 

suggested t a  play a role in bone formation but the exact 

mechanism has not been elucidated. 92 

Postoperative management should also address the 

prevention of future falls. Research in this area suggests 

some efficacy in reducing falls by targeting specific risk 



factors in individual patients and by exercise and balance 
76  training. 

Due to the impact of depressive symptoms on hip 

fracture recovery, 93 Strain et al. (1991) evaluated the 

impact of psychiatric consultation intervention w i t h  elderly 

hip fracture patients and fomd some evidence to suppport 

this intervention. 94 

Compliance 

The compliance of physicians and other health care 

professionals to evidence-based practise is another issue for 

consideration. T h e  parameters for hip fracture repair and 

care are broad and leave room for considerable discretion. 85 

Only recently have care maps for hip fracture care been 

considered in the literature. 95 

Ogilvie-Harris et al. (1993) found that the use of care 

maps which included medical and nursing protocols for 

patients with a fractured hip significantly reduced adverse 

outcornes, post-operative complications and length of stay. 95 

Herberts and Malchau (1997) daim that just feeding back 

information to physicians and hospitals on complication rates 

following total hip replacement surgery from a population 

based registry has improved surgical outcomes and reduced the 

infusion of new treatments which are not fully evaluated. 96 



Treatment decisions may also be impacted on by external 

forces, such as available operating time, hospital policies, 

availability of nursing staff, the availability of specialist 

consultation, distance / time to a hospital where surgical 

care can be performed, the availability of rehabilative 

support, etc. In addition, the ski11 of the surgeon has 

associated with the outcome of hip fracture care. 
38 

Patient cornpliance and choice is not thought to play a 

large role in the initial treatment of hip fracturesg7 but 

may have an impact on the rehabilitation process. 
98.99 

Patient Coverage 

In Canada, it is likely that al1 patients in need of 

care for a hip fracture would receive care because there are 

no financial barriers to access to health care. A hip 

fracture is a condition that usually requires medical 

attention (except perhaps stable impacted fractures) and is 

alrnost universally treated in hospital. However , timely 

access to the most appropriate services may be an issue. 

Effectiveness 

V e r y  few studies have looked at the overall 

ef f ectiveness of hip fracture r e p a i r  on a population basis, 

and these studies have either examined very few outcornes of 

2,10,82,100,101 or had a limited follow up period. 8.10.102 A care 



f ew studies have compared the ef f ectiveness of diff erent 

repairs, but only broad classifications of repairs were 

u~ed.~"~' Only one study has examined the impact of hip 

fracture type on effectiveness of hip fracture care on a 

population basis. loi However, the only outcome examined was 

mortality. 

Most effectiveness studies on hip fractures have 

reported on the outcomes of care in a series of patients but 

have not systematically looked at the factors which 

contribute to these outcomes, eg. physician factors, hospital 

factors, patient factors, etc. It should be noted that the 

outcomes Vary across hospitals and geographic areas, 2,8,13,16 

even after control for patient comorbidity age and sex. 16 

~omplications f ollowing Hip Fractures 

Numerous studies have recorded the complications 

f ollowing hip fracture care. The rates of major 

complications of hip fracture care, increased mortality, 

increased disability, increased nursing home admission and 

increased length of stay were discussed in the Burden of 

Iïlness section on page 15. 

In addition to these major outcomes, the complications 

c m  be broken d o m  into those that follow any surgery and 

those that are relatively specific to hip fracture care. The 

complications which may follow any surgery include : allergic 



reactionlo3, disorders of blood chemiçtry, 'O4 including 

hypoalbuminemia and hypoproteinuria;gO post operative 

89r105 depression;93f104 cardiac complications, 
106 

psychoses, 

including myocardial infarction, 86,90,107.l08,109 

heart f ailure and pulmonary 8,74,104 

embolism; 33,74,86,lO5,lO6,llO,lll cerebrovascular 

~8,86,105,106,108,109 vasCula= accidents, ischemia, los including 

gangrene ; postoperative infection, lo4,lo5,lo8 including 

pneunonia, 74,86,90,104,105,106,108,109 wound 

infections 33,74,86,104,105,109,110,111 and urinary tract 

8 r  748 86f 'O4, other urinary compïications 104,105 infections, 

including renal failure and urinary retention; decubitus 

-74, 9o,io4, 105,106,108,109 respiratory compromise; 104, 105,110 ulcers , 
-90, 104, 1°5 hepatic gastrointestinal bleed, ,105,109 f ailure, 

'O4. los 33,104,105,110 anaemia; 8,105 ileus, deep venous 

thrombosis ; 86,105,111 wound dehiscence ; 86r90f ' O 5  and other 

misadventures in medical care. 86,104 

Some of the complications which are more specific to 

hip fracture care include: infection of the hip 

prosthesis; 110, 111 ar*itis of the hip, including 

acetabular erosion, osteomyelitis; 86,110,111 nerve injury; 33 

mechanical defects of the prosthesis, 86,90,106,109,110 

including loosening of the prosthesis; dislocation of the 

33,104,108 
hip, pain in hip; 33f  38f 'O5 dif f iculty walking; 38,86,lO6 

, 38,86,106,107.112 necrosis of malunion/nonunion of the fracture, 



~33,38,86,106,107,110,112 the femoral head (avascular necrosis) , 
and repeat hip fracture. 102,113 

Since most of these complications have been found in 

small studies, it is not possible, aside from the Lu-Yao et 

al. (1994 ) study on transcervical fractures , to determine 

the frequency of these complications on a population basis 

for the various types of hip fractures. 

Zuckerman et al. (1995) in a prospective study of 367 

hip fracture patients found a 5% rate of major cornplications 

(myocardial infarction, cardiac . arrhythmia, pneumonia, 

pulmonary embolism, thrornbophlebitis, decubitus ulcers, 

urinary tract infection, allergic reaction and deep wound 

infection) within the first year of the hip fracture. 103 

Thomas and Ritchie (1995) identified urinary tract 

infections, surgical wound infections and lower respiratory 

tract infections as the top three hospital acquired 

infections. Postoperative pneumonia has a 27% mortality 

rate. For hip surgery, the most frequent complications were 

deep vein thrombosis ( D m )  (occurs in 20% of patients even 

with prophylactic measures in place), pulmonary embolism (20% 

of patients with D V T s ) ,  pressure ulcers (20% to 70% develop 

pressure sores by fifth hospital day), delirium, and urinary 

retention and / or infection (urinary retention occurs in 28% 

to 52% of patients) . 78  



Mullen and Mullen (1992), in a prospective, 

multifactorial study of hip fracture mortality in 400 

consecutive patients, identified a complication rate of 9% in 

otherwise tvhealthy" patients and a complication rate of 21% 

in patients who were vlunhealthyvv. li4 Clayer and Bauze 

(1989), in a retrospective study of al1 hip fracture patients 

who had surgery in one year in one hospital in Australia 

(441) , found, at three years, a medical complication rate of 
30% and a surgical complication rate of 14%. For those 

patients still alive at three years, 55% described unlimited 

walking range but 32% described poor or nonarnbulation. The 

factors significantly associated with poor mobility at three 

years were increased age, female sex, institution residence, 

pre-existing cerebrovascular insufficiency, dementia and not 

being transferred to a rehabilitation ward. Decreased 

mobility was not associated with operation type, the level of 

fracture or the development of a surgical complication 

postoperatively. 115 

The care of hip fracture patients has developed over 

time based largely on trial and error. The diagnostic 

accuracy for a hip fracture is very good. However , the 
efficacy of the most of the treatment options in use today 

have not been fully evaluated. Numerous complications from 



hip fracture care in the elderly can occur. However, these 

have not been fully documented on a population basis, With a 

universal health care system, it is likely that virtually a11 

Manitoba hip fracture cases receive medical attention for 

their hip fracture, However, due ta lack of clear 

information on many aspects of hip fracture care, variations 

in the ski11 of the health care providers, and the impact of 

ward, hospital, provincial and federal policies and standards 

on health care, the care received by a hip fracture patient 

may Vary by physician, by ward, by hospital, and over t i m e .  



Chapter III 

T h e  Delivem of Hir> Fracture Care in Manitoba 

The system of hip fracture care in Manitoba has evolved 

over the. There is no organized overall hip fracture 

prograrn. Although some hospitals may have guidelines for hip 

fracture care, in the majority of cases, physicians manage 

fractures on an individual basis within the general program 

of health care delivery in Manitoba. The overall 

effectiveness and efficiency of hip fracture care delivery 

has received very little evaluation. This section describes 

the health care delivery system in Manitoba. 

Geography 

Manitoba is a province located in the centre of Canada. 

It has an area of 246,512 square rnileç116 and a population of 

over 1.1 million people with 56% of this population in one 

large southern city (Winnipeg) . 117 The northern areas of 

the province are sparsely populated. Many villages and t o m s  

are accessible by plane only. At the time of this study, 

Manitoba was divided into 10 health regions. See Appendix 1. 

Three of the regions were within Winnipeg and are not shown 

on the map. The 1991 population of each of the regions is 

shown in Appendix 2. 



The Medical Case System in Manitoba, 1979-1993 

In 1958, ~anitoba passed The ~ospitals Act and The 

  os pi taï services Insurance Act to provide universal hospital 

insurance for residents of Manitoba. In 1970, al1 medical 

services became covered under medicare. The Manitoba H e a l t h  

Insurance System (MHIS) is the single payer, except for 

worker compensation claims. Physicians submit fee claims for 

reimbursement. During the t h e  of this study, hospitals were 

block funded but required to submit detailed data regarding 

al1 admissions to hospital. Appendix 3 shows the hospital 

claim form. Nursing Homes were funded based on the number 

and level of care of their residents and were required to 

submit data on their residents. Appendix 4 shows the nursing 

home reporting form. since April 1, 1979, MHIS has used ICD- 

9CM codes to abstract data. 

Many small t o m s  in Manitoba have small hospitals, The 

secondary referral hospitals are in the major centres of each 

region. Winnipeg has two tertiary care hospitals and Brandon 

has one. Remote communities may only have a nursing station 

to allow stabilization of a patient for transfer to a larger 

centre. 



Chapter IV 

Oualitv Assurance Efforts in H ~ P  Fracture Care in Manitoba 

Although very little evaluation of hip fracture care 

has occurred on a population basis, an evaluation 

infrastructure for health care exists in Manitoba and 

evaluation of hip fracture care is occurring at many levels. 

Hip fracture care involves integration of the efforts of 

physicians, nurses, hospitals, physiotherapists, ambulance 

services, home care, occupational therapy, social services, 

and family. The following section outlines the quality 

monitoring and evaluation efforts occurring within these 

professions and organizations. 

Structure 

In Manitoba, the structure for assuring appropriate 

physician practise includes activities conducted by the Royal 

College of Physicians and Surgeons of Canada, the College of 

Family Physicians of Canada, the College of Physicians and 

Surgeons of Manitoba, the Medical Review C o r n m i t t e e ,  Hospital 

Medical Standards Cornmittees, and physicians themselves. 

Nursing practise is monitored through the ~anitoba 

Association of Registered Nurses, the Manitoba Association of 

Licensed Practical Nurses and Nursing Standards committees 

within hospitals. Nurses usually also receive performance 
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evaluations from their supervisors in their area of work. 

Other health professions have similar standard bodies and 

evaluation procedures. Physicians, nurses, physiotherapists, 

occupational therapists and social workers have legislative 

requirements to self-regulate. 

Ongoing education within any profession is not mandated 

except by the College of Family Physicians of Canada. The 

College of ~hysicians and Surgeons of Manitoba creates 

practise standards by which every physician must abide and 

publishes guidelines for suggested practise. The Manitoba 

Association of ~egistered Nurses also publishes standards of 

care but guidelines for practise are usually made by the 

specif ic program. 

In 1985, the College of Physicians and Surgeons of 

Manitoba published a guidelines recommending only Class D 

facilities (those who have access to portable X-ray machines) 

be allowed to perform open reductions of hip fractures. 118 

In 1992, the College published a guideline for the Total H i p  

Replacements in Manitoba. The guideline recommended a 

minimum volume of 2 0  cases per year at a facility and minimum 

requirments for surgical qualifications. 118 

Hospitals are accredited by the Canadian Council on 

Health Services Accreditation. In addition, the Hos~itals 

Act mandates multiple operational standards that must be in 

place to operate a hospital, including regulations regarding 



ward structure and staffing, hospital maintenance, the 

existence of standards committees, hospital equipment , staff 
appointments and duties, patient care criteria, etc. 

120 

Personal Care Homes are required by law to m e e t  certain 

standards including infection control programs; death review 

programs , etc . , . 12' Home Care exiçtç as an organized program 

w i t h i n  Manitoba Health, and staff must meet professional and 

program standards. Several external reviews of the program 

have been done, but no ongoing evaluation of the 

effectiveness and efficiency of the program occurs. 

The Manitoba Centre for Health Policy and Evaluation is 

part of the Department of Community Health Sciences a t  the 

~niversity of Manitoba. The Centre has a contract with the 

Government of Manitoba to provide a scheduled number of 

deliverables evaluating health services and studying 

indicators of health status in Manitoba. 122 

Process 

A11 of the self-regulating bodies have the responsibity 

for ensuring the competency of al1 their licensed providers 

and for investigating cornplaints against their members. The 

Medical Review Committee of Manitoba Health reviews physician 

practise patterns of fee for service physicians, evaluates 

aberrant claims and refers unexplained abberations to the 

Formal Inquiry Committee, who may require repavent  of 



inappropriate billings. The authority for the Medical Review 

Committee and the Formal Inquiry Cornmittee is found in the 

Health services Insurance Act. 12' Approximately 90% of the 

physicians seeing patients in Manitoba are fee for service 

physicians. 

Outcornes 

Within hospitals, physicians conduct death and adverse 

event reviews under the auspices of the Hospital Medical 

Standards Committee. This committee reports to the College 

of Physicians and Surgeons of Manitoba. The Hospital 

Infection Control Program also reports to the Hospital 

Medical Standards Committee. Nursing Standards Committees 

monitor adverse incidents in the hospital such as falls, 

medication errors , etc . There is also a legislative 

requirement of medical examination of certain deaths in The 

Fatalitv Inquiries A c t .  IL*  

On a larger scale, several studies have been conducted 

using the MIS insurance data which have examined hip 

fractures on a population basis in Manitoba. The 

Manitoba/New England study compared the mortality rate for 

patients 65 years and over undergoing hip fracture repair in 

Manitoba and New England. Manitoba had higher mortality 

rates in the first year after surgery. '''" A study by 

Shapiro and Tate (1993) examined the quality of care in 



Persona1 Care Homes in Manitoba. 
125 They found that 

proprietary Persona1 Care Homes had higher rates of falls and 

fractures. In addition, the higher the level of care of the 

resident, the Iess likely they were to suffer a fracture. 

Roos and Shapiro (1994) examined the impact of bed 

closures on hip fracture care and found a decrease in the hip 

fracture mortality rate over tirne. 126 A second component of 

this study involved a chart review of hip  fracture admissions 

in Manitoba before and after the bed closure period- 

Although not linked to the bed closure study, this thesis nay 

help focus quality assurance efforts involving the analysis 

of chart review data based on the indicators of lower quality 

identified in this study- 

s-ry 

There have been several attempts to evaluate the 

outcomes of hip fracture care in Manitoba on a population 

basis. The study by Shapiro and Tate (1993) was detailed 

enough to allow specific recommendations for further 

investigation to physicians, nursing home staff and 

goverments. 125 The Manitoba / New England Study provided a 

red flag for further investigation and has spawned the 

development of this thesis. 15'16 The study examining the 

impact of bed closures on hip fracture patients did not find 



any indication of decreased quality of care which could have 

reversed government policy on bed closures. 126 

These outcome analyses provide an impetus t o  look at 

the total care of the patient, not just the specific piece 

that is owned by each profession, each hospital, etc., . A 

structure or process t ha t  examines hip fracture care across 

the various jurisdictions, brings stakeholders together to 

examine the quality of hip  fracture care in the province, and 

establishes recommendations for best practise is not in 

place. 
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III. ~esign 

A. Quality Assessrnent 

N e e d s  

The U . S .  Institute of Medicine reviewed hip fractures 

in detail to determined the issues to be addressed in 

effectiveness research. They recommended that "disease 

specific1' measures of hip fracture risk and prognosis be 

developed. They also recommended the development of a 

comprehensive definition of outcornes, a mechanism to acquire 

data across the full spectrum of care delivery sites, 

longitudinal follow-up to obtain information on short-, mid- 

and long-tem outcomes, adequate measurements for comorbidity 

and the ability to analyze different patterns in care. 1 

In the Manitoba / New England studies, 15,16,127 many of 

these issues were not addressed. For instance, although the 

Manitoba / New England study groups were comparable in terms 

of age and comorbidity, other patient characteristics, not 

controlled for in these studies, have been associated with 

adverse outcomes in elderly patients. 9,10,93,128,129,130,131 

The variation in the outcornes between Manitoba and New 

England may also be due to differences in the structure and 

process of care. 13* Many sources of variation in delivery of 

care occur between regions operating under different medical 

care systems. In fact, the Manitoba/New England study 
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demonstrated considerable variability in hip  fracture 

mortality between hospitals within Manitoba. l5 However, 

other issues, such as surgical skill, postoperative care, 

etc., not addressed in this study may have an impact on 

outcome. Finally, the only measure of adverse outcomes in 

the Manitoba / New England studies was death. The impact of 

hip fracture care on morbidity was not addressed. A more 

detailed analysis of the management of hip fracture patients 

within the existing system of health care in Manitoba may 

identify specific areas that require closer examination. 

Problems 

The sources of variation in hip fracture outcomes 

between Manitoba and New England are substantial. Indeed, 

the sources of variation of hip fracture outcomes from within 

Manitoba may be significant. A population-based analysis is 

required to focus quality assurance efforts. 

In a population based analysis, there are limitations 

as to the study design and the inferences that can be drawn. 

Although touted as the gold standard in study design, a 

randomized control trial evaluating existing care with a 

representative sample of the hip fracture patient population 

in Manitoba would be difficult to achieve for a number of 

reasons . Surgical tradition, expert opinion, and limited 

case series evidence suggests that certain patients should be 



treated in certain ways. It, therefore, may be unethical to 

randomly assign patients to different types of existing care. 

However, randomized control trials are now being conducted 

comparing new techniques with established care. Only one 

aspect of care can be examined at one t h e  because trails are 

inefficient when the source of the adverse outcomes could be 

due to many factors. 

Theref ore, observational, not experimental studies have 

been the preferred method of studying current hip fracture 

care. Prospective cohort studies are the optimal form of 

observational study because information on al1 relevant 

factors can be obtained prospectively. However, they require 

a very large sample size to study rare outcomes and take a 

considerable period of time and expense. Primary data 

collection is also often required. Finally, causal 

inferences can only be inferred from associations 

demonstrated between variables and outcomes since both may be 

associated with a confounder that was not measured in the 

study . 
Retrospective cohort studies reduce the amount of time 

and expense of cohort study but often suffer from recall bias 

and the lack of information on the  factors leading t o  adverse 

outcornes . Evaluating care decisions after the Eact is 

difficult because patient characteristics may bias the 

interpretation, and certain surgeons may prefer one type of 



procedure over another and may be more skilled at that 

procedure. 

Case series studies provide a limited view of the 

clinical spectnm of cases. They usually suf f er f rom 

selection bias and have insufficient numbers to draw 

conclusions on outcomes. Case-control studies have the 

advantage of selecting cases on the basis of rare adverse 

outcomes but usually suffer from recall bias and difficulties 

in generating an appropriate control group. 

Information gained from good population-based secondary 

data eliminates many of the potential biases which occur in 

traditional study methods. The characteristics of a good 

database include: comprehensiveness; qyality of information; 

and the capacity for linkage. 133 ROOÇ and Roos (1989) 

classified databases with these qualities as Level 1 

databases. 133 

Comprehensiveness 

Comprehensive data are data which: include the entire 

population; have the ability to uniquely identif y individual 

persons; and have ability to monitor the enrolment of 

individual perçons in the system. 134 Level 1 databases have 

comparable follow-up capability over time when compared with 

primary data134 and elhinate the reliance on an individual's 

recall for study information. Pre and post event histories 



are relatively easy to construct with administrative data, 

and the study s i z e  can be changed easily by adding more years 

to the analysis. However, treatments and medical practises 

change over time, this approach may reduce the comparability 

of the population and limit the conclusions that can be 

drawn. In addition, since the data are already there, 

administrative data are relatively inexpensive and less t h e  

consuming to use when compared to primary data collection 

(especially experimental and prospective cohort studies). As 

well, bias is not introduced by conducting the study itself 

because the subjects are unaware they are being studied. 

The opportunity to use an entire population and to 

study large numbers of people represents an important 

methodological advance. This opportunity eliminates most of 

the sampling biases of other designs and increases the power 

of the study or the chance of finding a significant 

relationship if it is there, which makes it particularly good 

for determining rare outcornes. Rare outcomes were 

traditionally addressed by case-control studies which are 

iraught with methodological deficiencies. 13' Level 1 çtudies 

provide the opportunity for multiple control groups and an 

adequate sample frame from which to select a control group. 

The Manitoba Health Insurance System data includes 

almost the entire population of Manitoba, 136f137 allows 

monitoring of an individual's use of the health care system 



over time, and records the enrolment of individuals in the 

system so that the incidence of the disease among the persons 

at risk can be determined. 

Quality of Information 

Quality data are data which: accurately record the 

phenornenon in question; do not miss any persons receiving 

treatment for the disorder; and do not miss the incidence in 

persons who are not accessing treatment. Administrative data 

can not answer every research question. The desired 

information may not be available or may be inaccurately 

recorded. In addition, the researcher has no control over an 

individual% contact with the system. Contact depends on the 

individual's definition of illness and ability to access the 

system. Therefore, the need for primary data is never 

eliminated. 

The use of administrative health insurance data to 

evaluate quality of care is i n  its infancy. Concern has been 

raised over t h e  completeness of coding and whether h o s p i t a l s  

code different illnesses differently. Green and Wintfeld 

(1993) compared data collected from a chart audit with 

original hospital discharge abstracts submitted for 

California and found under reporting of comorbidities and 

variation in hospital coding accuracy. 138 They alço found 

that some codes were more likely to be erroneously coded than 



others and that patients who died in hospital tended to have 

fewer comorbidity codes recorded than patients who were 

discharged alive. 

The authors recommend investigating the accuracy of the 

desired codes to minimize the possibility of serious errors. 

As Green and Wintfeld (1993) 138 and othersl" suggest, the 

diagnoses and treatments most likely to be recorded 

accurately are those which are required for payment. 

However, codes required for payment may be given preferential 

ranking . 138 E'urther, differences in coding bias may exist 

between the United States and Canada because the Canadian 

payment system is not based on DRG rating. However, it is 

difficult to dismiss the mortality trends for hip fracture 

repair and bypass surgery in the Manitoba/New England 

study 15' l6 on the basis of differential coding because the 

trends observed were substantially. different in the other 

procedures examined. 

Despite coding discrepancies, several studies using 

blinded reviewers found quality of care problems more often 

in hospitals with higher mortality rates as determined by 

hospital claims analysis. 13' The quality of the data in the 

Manitoba Health Information System is variable and will be 

discussed specifically in the next section. 



Data Linkage 

The capacity to link data to other administrative data 

sets, while not absolutely essential, greatly hproves the 

amount of information that can be obtained from a study. 

The Manitoba database has the capacity to link many types of 

data due to the existence of a registry file which contains 

unique identifying information. 140 

U s i n g  Administrative Data to Study ~ i p  Fractures 

Although the Manitoba/New England study found that hip 

fracture repair in Manitoba had higher mortality, the study 

provided very little indication as to what aspect of care may 

be substandard, Therefore, further analysis of the 

population based Manitoba Health Insurance System (MHIS) data 

is needed to focus quality assurance efforts on factors which 

produce the greatest number of adverse outcornes, A 

retrospective cohort design involving the regression analysis 

of administrative health insurance data was used in this 

thesis to further evaluate the quality of hip fracture care 

in Manitoba. This method allows a large and representative 

group of subjects to be studied in a relatively efficient 

marner. The challenge of this method is to include the 

signîficant predictors of outcome in the analysis and to 

measure these variables accurately. 



Goals 

Salter (1983) outlined the goals for fracture care: to 

relieve pain; to obtain and maintain satisfactory position of 

the fracture fragments; to allow, and if necessary encourage 

bony union; and to restore optimum function not only in the 

fractured limb but also in the patient as a person. 44 B a s e d  

on the definition of quality of care discussed earlier, the 

goals for hip fracture care can be expressed more broadly as 

care t h a t  can return the individual t o  t h e i r  prefracture 

level o f  functioning, allow the individual optimal autonomy 

and minimize the occurrence o f  adverse events such a s  ear ly  

morta l i ty ,  nursing home admission, prolonged hospi tal  s tay ,  

readmission to hospi ta1 and complications o f  care, incl uding 

reoperation. 

The goals of this study are to: 

a) identify hip fracture specif ic indicators of 

prognosis in administrative data based on literature 

review and determine their importance in predicting 

hip fracture adverse outcomes. 

b) examine a more comprehensive set of hip fracture 

outcomes than has previously been investigated in a 

population-based study. 

c) provide information on short, intermediate and long 

term outcomes hip fracture outcomes. 



d) identify hip fracture specif ic indicators of 

important attributes of care delivery in 

administrative data based on literature review and 

determine their importance in hip fracture outcornes. 

e) highlight areas of possible decreased quality for 

f urther investigation 

f) provide recommendations for the reduction of hip 

fracture morbidity and mortality in Manitoba. 

Important Attributes of Eir, Fracture Care 

The care of a hip fracture patient can be divided into 

patient assessment; the preoperative period; the surgical 

procedure; the post operative period; and the convalescent 

period. The factors that ef f ect the patient as she/he moves 

through this process are multiple and they al1 may impact on 

patient outcome. 

Inherent patient characteristics play a role in health 

outcornes at each step of the process. These factors may 

include: age; sex; socioeconomic status; functional; mental 

and emotional status; social supports and pre-existing 

comorbid diseases. The characteristics of the fracture may 

also play a role in the outcome of hip fracture care. 

In the initial assessrnent phase, structural 

characteristics, such as the location of initial medical 

assessment, the availability of diagnostic tests and the 



availability of consultants may play a role in patient 

outcome. As well as process issues such as, pain relief; 

fluid and electrolyte stabilization; nutrition; the 

recognition of comorbidities and their management; the 

appropriate use of consultants; the appropriate and timely 

transfer to another hospital for appropriate care if 

necessary; and the necessary support during transfer. This 

assessment period is usually conducted in one or more 

emergency departments prior to transfer to a surgical ward. 

During the preoperative phase, the structural issues 

include: the number and availability of experienced staff; 

availability of orthopaedic surgeons; availability of 

consultants; and the availability of operating room tinte. 

Process issues would include: pain relief; nutritional 

support; fluid and electrolyte management; choice of 

preoperative therapy, such as the use of thrombolytic agents, 

antibiotics , etc. ; attention to comorbidities; and the 

surgeon/patient relationship. 

During the operation, the structural factors include: 

the training and experience of the operative team; tirne of 

day/day of the week of the operation; and the availability of 

appropriate equipment. The process issues include: type of 

anaesthesia; approach to surgery; choice of treatment; 

compliance with appropriate procedures; and length of tirne of 

operat ion. 



During the post operative period, the following 

structural f eatures may become important: number and 

availability of appropriate staff; the availability of 

physiotherapy; and the availability of a multidisciplinary 

discharge planning team. The process issues include: 

appropriate pain control; nutritional support; f lu id  and 

electrolyte management; venous thrombosis prophylaxis; 

supportive stockings; timing and appropriateness of 

physiotherapy; urinary catheter management; assessment and 

intervention with regard to fa11 prevention; appropriateness 

of discharge planning; the utilization of psychiatrie support 

and the early identification and appropriate management of 

complications or cornorbid conditions. 

The convalescent period begins approximately two weeks 

after their hip fracture repair. Patients are usually no 

longer acutely managed on the orthopaedic or surgical ward 

unless they have experienced significant complications. Some 

of these complications may necessitate transfer to a medical 

ward. However, for the majority of patients, attention turns 

to how to discharge the patients from hospital. Structural 

issues which relate to the discharge destination of the 

patient include: the features of the patient's previous 

residence, including the suitability of the floor layout for 

living with a disability and the availability of home care or 

a support person; the availability of nursing home beds or 



convalescence beds in local hospitals; and the availability 

of other home aid programs, such as meals on wheels, 

physiotherapy or other day hospital programs. The process 

issues that relate to discharge planning include: the 

appropriate assessment of the patient's functional abilities 

and the care and attention to detail taken in discharge 

planning to assure the patient's needs are met at their 

discharge destination. 

Measurement 

The choice of variables or indicators to measure 

quality of care on a population basis are central to this 

thesis, The indicators were chosen on the basis of a 

literature review of the factors that may influence hip 

fracture outcomes, The variables were divided into four 

types: patient characteristics, treatment characteristics; 

delivery of care variables and outcomes. The Method section 

provides a detailed discussion of the origin and validity of 

each of the variables, 
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IV. Method 

A. Data Description 

The Manitoba Health Insurance System (MHIS) data are 

derived from claims for services rendered by physicians or 

hospitals for the care of patients. Almost al1 Manitobans 

are included i n  this insurance system. 136r 137 Hip f ractureç 

are particularly suited for study w i t h  the MHIS insurance 

claimç data because the acute phase is universally treated in 

hospital. 1 

The reliability of hospital claims data in detecting 

hip fractures has been dernonstrated at over 90% if ICD-9-CM 

codes are compared with physician claims. 14' ~ a y  et. al. 

(1990) compared the hip fracture ICD-9 codes to hospital 

charts in Saskatchewan and found that the ICD-9 codes were 

able to detect greater than 95% of the hip fracture 

cases. Ray et al. (1990) also investigated the accuracy 

of primary diagnosis of hip fracture using ICD-9-CM codes. 100 

They were able to detect greater than 93% of the hip 

fractures on their initial admission, 

It should be noted that while physician claimç tend to be 
made during the course of an investigation of an illness, hospital 
claims are made after the patient is discharged, when many of the 
diagnostic uncertainties have been clarified. Therefore, hospital 
records are thought to be more accurate than physician claims. In 
addition, an accurate diagnosis is not required for physician 
payment 



To determine if patients diagnosed with hip fractures 

in nursing homes were being missed by considering only 

hospital claims, physician claims for hip fracture care for 

nursing homes residents in 1990 were compared with hospital 

claims for hip fractures. Of the 160 nursing home residents 

with a diagnosis of hip fracture on a physician claim, 65 

(41%) did not have a hip fracture admission between 1988 and 

1991. Only 18 of the these patients (11% of 160) had more 

than one physician claim with a hip fracture diagnosis. Of 

the 18, 7 had previously suffered a hip fracture between 1979 

and 1988. 

Therefore, although 943 hip fractures were admitted to 

hospital in 1990, there may have been about 11 more who were 

cared for in a nursing home. If these figures are 

representative of the entire hip fracture population, about 

one percent of the hip fractures may not have received care 

in hospital. A review of nursing home charts for patients 

with hip fracture claims would be necessary to clarify which 

physician claims represent true hip fractures , hip fracture 
investigations or care of a previous hip fracture. 

B. Ethical Considerations 

Strict security measures are in place to protect the 

MHIS files. Although an analysis of the frequency of hip 

fracture surgery by surgeon were performed, no information to 



identify an individual surgeon was reported. In addition, 

although cornparisons were made between hospitals, no attempt 

was made to identify hospitals other than by hospital type 

and size. Al1 publications and presentations to scientific 

meetings are subject to approval of the MHIS to assure that 

the anonymity of individuals is preserved. Approval for the 

study was granted by the Manitoba ~ealth Insurance System and 

the Ethics Committee of the University of Manitoba. 

Cm The Study Population 

Al1 hip fracture separations for Manitoba residents age 

65 years and over were selected from the MHIS hospital daims 

data for the period beginning between ~pril 1, 1979 and 

ending March 31, 1993. Al1 separations in the previous year 

and for al1 the subsequent years for the duration of the 

study were also analyzed. The hospital claims were initially 

selected on the basis of either a hip fracture diagnosis or 

the presence of a hip fracture primary repair procedure 

(Appendix 5). For separations from hospital in the fiscal 

years of 1979-80 to 1990-91, 15,864 individuals were 

identified. Discrepancies in persona1 identification number 

(phin), name, sex and birth date forced the exclusion of the 

757 phins and left 15,107 individuals (95.5%) for study. 

Cases selected for the years, 1991-92 and 1992-93, were 

not assessed for these discrepancies. However, the quality 



of the claims data has substantially improved since the mid 

1980s making discrepancies with the registry data unlikely. 2 

A total of 18,010 individuals were identified as having 

a hip fracture diagnosis or a hip fracture repair procedure 

in hospital separations from ~pril 1, 1979 to March 31, 1993. 

Of these individuals, 14,981 had a hip fracture diagnosis 

(Table 1). In those with a hip fracture diagnosis, 12,898 

(86.1%) were 65 years of age or older. 

This study, like other studies, 2,6,9,16,100f 142 uçed 

ICD-9-CM codes of 820.00 to 820.99 to identify hip fracture 

cases from hospital records (Appendix 6) . ~ubjects age 65 

years and over at the t i m e  of hip fracture admission were 

chosen in order to have a comparable population to other 

studies conducted in this area. 2,8,15,16 In addition, the 

management considerations for older subjects are different. 69 

Elderly patients are more likely to have a surgical hip 

repair procedure69 and the fractures are more likely to be 

due to osteoporosis. 143 

Individuals with postal codes indicating residence 

outside of Manitoba at anytime during the study period were 

excluded (156 cases) . These individuals were younger 

(average age = 78.2. + 7.0 years) and more likely to be women 

L Verbal Communication from Anàre Wajda, Systems Consultant, 
Manitoba Centre for Health Policy and Evaluation. 



(76.3%) i n  cornparison to the study population. (See V. 

Results) . 

Table 1 
Exclusions 

1) Number under 65 years of age 1 2,083 1( 

Total number of individuals identified as having 
a hip fracture repair without a hip fracture 
diagnosis who were discharged hospital from April 
1, 1979 to March 31, 1993* 

II Number who did not live in Manitoba for the entire study period 

3,029 

il 

Nuber with secondary repair procedures, primary 
repair procedures os late effect diagnoses before 

, their index hip fracture diagnosis 

Number who were aUmitted at the end of the hip 
fracture episode of care at the beginning of the 
study 

Number who received a second- repair procedure 
without or before a primary repair procedure 

Number with a primary repair procedure occurring 
before March 31, 1978 

Number who had admissions beyond their insurance 
coverage end date 

4 0  

28 

Il Number whose insurance began after their initial hip fracture admission 1 
Number of duplicate records I 2 

* See text for discussion of linkage 

The first hip fracture separation occurring s i n c e  March 

31, 1979 defined the index separation. To select only the 

i n i t i a l  fracture for study, individuals with a secondary 

repair procedure (~ppendix 7 )  i n  an admission before their 



index hip fracture diagnosis (64 cases), individuals with a 

primary repair procedure (~ppendix 5) in an admission before 

their index hip fracture diagnosis (77 cases) and individuals 

with diagnoses of late effects of hip fracture (~ppendix 8) 

in an admission before their index hip fracture diagnosis (33 

cases) were excluded from the analysis. 

since transfers from one hospital to another may occur 

during the care of a hip fracture, the definition of a hip 

fracture index admission was expanded to include admissions 

to several hospitals if they occurred within one day of 

separation f rom the previous hospital . Admissions with hip 

fracture repair procedures occurring after the index episode 

of admission defined above were analyzed separately. 

Cases who received a secondary repair without or before 

a primary repair procedure oves an episode of hip fracture 

care (40) were excluded. To remove repair procedures which 

may have occurred long before the start of the study, 

individuals (28) admitted before March 31, 1978 were 

excluded. As well, to eliminate individuals at the end of 

their episode of care at the beginning of the study, 

individuals admitted with a hip fracture diagnosis before 

June 23, 1979 who did not have a repair procedure before July 

1, 1979 were excluded (194 cases) . 
Eight cases were eliminated from the study due to 

admissions beyond their insurance coverage dates, and twenty- 



five cases were eliminated because their insurance coverage 

began after their hip fracture index admission. Finally, 

duplicate index hip fracture records for two individuals were 

removed from the sample. Therefore, for the period between 

~ p r i l  1, 1979 and March 31, 1993, 12,271 individuals were 

eligible for study. Twenty-nine individuals were not linked 

to the nursing home data or to the population files for 

standardization due to late inclusion into the study. 

However, their inclusion did not effect the average age or 

the overall sex distribution of the sample. 

D. Variables 

Independent 

The variables were derived from MHIS daims data and 

are listed in Figure 10. The independent variables were 

divided into patient characteristics, treatment variables and 

delivery of care variables. The variables with the asterisks 

are those which are required to be coded by MHIS or are 

derived from variables required to be coded by MHIS. 



F i g u r e  10 

Variables 

Independent Variables 

Patient Characteristics 

Demographic Variables 
*Age 
*Sex 
Region of Residence 
Socioeconomic Status 
Urban/Rural Residence 
Nursing Home Residence 

Fracture Characteristics 
Fracture Type 
*Day of the Week of Admission 
*season of Fracture 
*Fiscal Year of Fracture 
*Accident Location 
Presence of Pelvic Fracture 
Presence of Other Limb Fracture 
Presence of Head Injury 
Presence of Other Injury 
Presence of Second Hip Fracture on First Admission 

Comorbidity 
Charlson Index 
Individual ~ornorbidities of Charlson Index 
Depression before Admission 
Coagulopathy 
Osteoarthritis 
Rheumatoid Arthritis and Other Polyarthropathies 
Parkinsonls Disease and Other Movement Disorders 
Malnutrition 
Deaf ness 
Blindness 
Mild / Moderate Hypertension 
Severe Hypertension 
Previous Hospital Stay in tast Year 
Previous ~epression 
Arrhythmia 
Seizure Disorder 
Osteoporosis 
Pathological Fractures 
Bone Cancer 
Disseminated Malignant Neoplasm 
*Previous Admission 



Treatment Variables 

*surgical Procedure used 
*No Repair 

Delivery of Care Variables 

Transferred without Admission (Preindex Admission 
Transfer) 
*Transferred before the Repair Admission 
*Length of Stay 
*Scheduled Admission 
*Type of Hospital 

Admitting 
Repair 

*Tirne to OR 
*Frequency of Hip Fracture Surgery by Treating Surgeon 
*Frequency of Hip Fracture C a r e  by Hospital 
*High Frequency H o s p i t a l s  - A , B , C , D , E  

Dependent Variables 

*Death before three month? 
*Death between three mon th^+ and one year++ 
*Length of Stay > 100 d p . s  
*Nursing Home Admission 
*Readmission in year post surgeryH 
*~rthopaedic Procedure+ 

Primary Procedure ( A p p e n d i 5  5) 
Secondary (RepaJr) Procedure (Appendix 7 )  

Second H i p  Fracture 
Late Effects of Hip Fracture  are+ (Appendix 8) 
Possible E a r l y  Second Hip Fracture 

* Data ~equired by MHIS 

+ Proportional Hazards Analysis 
++ Logistic Regression Analysis 



Patient characteristics 

Demographic Variables 

The patient characteristic variables were further 

classified into demographic ' variables, fracture 

characteristic variables, and variables representing patient 

comorbidity. Information on Age and Sex were obtained 

directly from the MHIS data. The classification of ~egion of 

 esi id en ce changed in the 1989-1990 fiscal year . Theref ore, 

municipal codes were used to classify all patients into the 

seven original regions. See ~ppendix 1 for maps of Manitoba 

before and after the regional changes. Municipal codes are 

assigned to patient adàresses by the Manitoba Health 

Insurance System staff. Postal codes and patient addresses 

are not required to be reported by MHIS. Therefore, this 

information may not be as up to date as the required data. 137 

Nursing home residence has been shown to be a risk 

factor for adverse outcomes in the elderly. 13' Nursing home 

residence prior to and after hip fracture admission was 

measured by linking the MHIS hospital claims data with 

Persona1 Care Home Data. Roos et. al. (1988) have detemined 

that MHIS data are valid for the detection of major health 

events such as repeat hospitalization, nursing home admission 

and death. 137 

Shapiro (1993) found that al1 of the clients identified 

by the Manitoba Home C a r e  Program as being in a nursing home 



were al1 recorded in the MHIS files as being in a nursing 

home as wello3 F O ~  this study, nursing home residence was 

determined by selecting the first recorded date of admission 

to nursing home either on the longitudinal nursing home 

(header) file or on the annual updated (statistical) file. 

Residents with level of care codes indicating a respite 

admission either on first admission or on last separation 

were not noted to be nursing home residents unless their 

index fracture admission indicated a transfer from nursing 

home. Individuals with an initial hip fracture hospital 

admission indicating a transfer from a nursing home were also 

considered to be nursing home residents although they did not 

appear in the nursing home registry. See Appendix 12 for a 

discussion of the validity of the Transfer £rom Nursing Home 

Variable, 

Socioeconomic status and Urban/Rural Residence were 

derived by linking the postal code recorded in the MHIS data 

with the average household income of a 20% sample of people 

living in area defined by postal -code from the Statistic 

Canada Public Use tapes of the 1986 Census. 144 since rural 

postal codes often include areas with heterogeneous incornes, 

socioeconomic status was only determined for patients living 

in urban areas. In addition, residents living in a nursing 

Persona1 communication, December 16, 1993. 



home for two or more years were also excluded from this 

analysis because they receive the address of the nursing home 

as their own adàress at this the. The incomes of nursing 

home residents were not surveyed by Statistics Canada. 

Fracture Characteristics 

The H i p  Fracture Type was determined from the 

diagnostic codes (Appendix 6) . The diagnosis most 

responsible for hospitalization is required t o  be recorded, 

but up to f i f t e en  additional diagnostic codes can be 

recorded. However, these diagnostic codes do not distinguish 

between fracture of the left or right hip and do not provide 

information on the displacement of the fracture. Fracture 

displacement is important for hip fracture o u t c o ~ n e l ~ ~  and for 

the decision as to which repair to use. 10'33'69 Therefore, 

supplemental information on fracture displacement should be 

obtained from a chart review on a representative sample of 

patients. 

The "best fracture diagnosisfl was determined by 

selecting the hip fracture diagnosis recorded during the 

admission with the index repair procedure. If this diagnosis 

was either a closed unspecified fracture or an open 

unspecified fracture, a more specific diagnosis was selected 

from the hip fracture diagnoses in the episode of care. 

Priority was given to diagnoses in the earlier admissions in 



86 

the index episode of care. If the subject did not receive a 

hip fracture repair, the diagnosis on the initial admission 

was taken as the best diagnosis. The presence of different 

specific hip fracture diagnoses over several admissions in 

the episode of care were recorded coded as a "possible early 

second hip fractures" and may represent a second fracture in 

the same hip or a fracture in the other hip. Both the "best 

hip fracture diagnosis" and the dichotomous variable, 

"possible early second hip fracturew, were used in the 

regression analysis. 

Day of the Week, Season of Fracture and Year of 

Fracture were derived from admission date, and Accident 

Location was obtained directly from the MIS data. In 

addition, the presence of pelvic fractures, limb trauma, head 

injuries, another hip fracture and other trauma during the 

initial index admission were also recorded (Appendix 9). 

Comorbidity 

Several measures of comorbidity have been used in this 

study. The Charlson Index is an index created and validated 

t o  control for the confounding effects of coexistent comorbid 

conditions on mortality. 14' The ICD-9-CM codes have been 

adapted to correspond to these diagnoses. 137,147,148,149 T~~ 

Romano et al. (1993) version of the index was used in this 

analysis . 14* In this version, AIDS and ~heumatoid Arthritis 



were excluded from the Charlson program due to insufficient 

numbers of cases. Coagulopathy, on the other hand, was a 

suggested addition. 14' These diagnoses w e r e  not included in 

the Charlson index variable but were analyzed independently. 

Index admissions were searched for diagnoses of chronic 

or previous Charlson conditions. Diagnoses from admissions 

during the year prior to the index admission were searched 

for the presence of high risk Charlson diagnoses. Since 

records were not obtained for 1978, patients with their index 

admission in 1979 were found to have less comorbid conditions 

than the patients in other years with a full year of previous 

admissions analyzed. Therefore, patients admitted in 1979 

were excluded from the regression analysis. 

The Charlson index was not validated on the hip 

fracture population or for outcomes other than mortality. 

Therefore, the individual diagnoses in the index were 

examined separately to determine which factors were important 

in predicting adverse outcomes in hip fracture patients. 

Other diagnoses thought to have an impact on 

outcome were included: Coagulopathy , 38,148 

Osteoarthritis , 33 Rheumatoid Arthritis 

hip fracture 

93 Depression , 
and other 

Blindness, 10 

39 

polyarthropathies, 69 Malnutrition, 74 Deaf nesç, 10 

Hypertension, l0 Alcoholism, 37t lS0 seizures, 37 Arrhythmias , .' ' 

Parkinson's Disease 151 and other disorders of 

movement . l,lll,l5l 



The diagnostic codes used to create these variables are 

shown in Appendix 10. The diagnosis of depression was 

considered only if it occurred in an admission before the 

index admission. 

Since fracture healing may be compromised, patients 

with primary or metastatic bone cancer and patients with a 

diagnosis of pathological hip fracture were identified 

(Appendix 10). Previous Hospital Stay in the last year has 

also been shown to be a risk £actor for adverse outcomes. 131 

Treatment 

The surgical procedure codes were used to determine the 

types of repairs conducted (Appendix 5). When hospital 

operative procedures were compared with physician operative 

billings, the agreement was found to be 96%. 14' These codes 

were divided into four broad types of repairs for analysis 

purposes (Appendix il). Repair type is based on the first 

repair code in the index episode of care. One of the 

limitations of this variable is that it is not possible to 

specify whether the right hip or the left hip was repaired. 

In addition, the procedure codes do not provide enough detail 

with regard to the specific types of repairs used to conduct 

a conclusive effectiveness analysis. Finally, some of the 

patients with a hip fracture diagnosis may not have received 



a repair, due to conservative treatment or perhaps uncertain 

diagnosis. A no repair variable was included in the model. 

Deliverv of Care 

The delivery of care variables were derived from the 

MHIS data and represent aspects of the structure and process 

of hip fracture care. Transfers to another hospital during 

the hip fracture index episode were identified as an 

important factor in health care delivery. A "Transf er 

without Admissiont1 was coded when the Wransfer from" 

variable on the MHIS hospital claim of the initial hip 

fracture admission showed a transfer but no corresponding 

hospital admission claim for that individual was fourid for 

the transferring hospital. A Transfer before R e p a i r  was 

coded if there were one or more admissions before the index 

repair procedure. 

Length of Stay, and Type of Hospital were obtained 

directly from the MHIS data. The Scheduled Admission 

variable was derived from the admission status category in 

the MHIS data. The Time to Operation variable was derived 

from the admission date and date of hip fracture surgery. 

However, there may be some difficulty with these calculations 

if the hip fracture did not occur prior to admission but at 

some other point during their hospital stay. Therefore, this 

calculation was only conducted if the hip repair occurred 



within 10 days of admission. The date of operation was 

obtained by linkage with physician claims for the operative 

procedure. 

The variable, Frequency of Hip Fracture Surgery by 

Treating Surgeon was created by examining the frequency of 

hip fracture repair per year per surgeon and creating 

variables of low, medium and high frequency of surgery to 

each physician code per year. The physician code number is 

required for payment by MHIS. The same approach was used to 

develop the Frequency of H i p  Fracture by Hospital variable. 

Dependent 

Figure 11 shows the relationship of the dependent 

variables to time. The dependent variable, death, is found 

in the MHIS enrolment file and has been added to the hospital 

data. The date of death has been verified with the Death 

Registry File. 13" 14' Nursing Home Admission and Readmission 

to hospital were also measured. Length of Stay greater than 

100 days was derived from the Length of Stay variable. 

Admissions were searched for orthopaedic hip procedures 

(both primary and secondary) occurring after the initial 

repair procedure (Appendix 5 and 7) regardless of whether or 

not there was a hip fracture diagnosis or a late effect 

diagnosis. Procedure codes are considered more reliable than 

the diagnostic codes because only the diagnostic code most 



responsible for admission is required by MHIS. However, al1 

procedure codes are required. 

Diagnostic codes which could represent complications of 

treatment were also examined (Appendix 8). Although these 

complication codes represent only a fraction of the possible 

complications which could follow hip fracture repair, they 

were chosen because they are relatively specific to hip 

fracture repairs. 

The Second Hip Fracture outcome variables were derived 

£rom the diagnostic codes and were examined separately as 

outcornes of hip fracture care. See discussion on the 

validity of hip fracture diagnoses. Specif ic new hip 

fractures occurring within the index episode of care were 

separated from those occurring after the index episode of 

care due to concerns over the reliability of the diagnoses. 

Figure  11 

The Dependent Variables in Relation to T h e  

L a t e  Effect Diagnosis, Repeat Repair, Secondary Repair 

Possible Second Second Hip Fracture 
H i p  Fracture Death 
Length of Stay 

X x x 
Index Discharge f rom Admission to PCH 
Admission Index Episode of Readmission to 

Care Hospital 



E. Analysis Strate- 

SAS software was used to analyze the data. ~escriptive 

statistics were generated for each variable. The age and sex 

distribution of the Manitoba population age 65 years and over 

at the midpoint of the study (1986) was used as a reference 

population to calculate the distribution of the expected 

number of hip fractures had hip fractures been randomly 

distributed in the elderly population. The age / sex 

distribution was obtained from the annual statistical reports 

generated by the Manitoba Health based on the number of 

individuals registered in the Manitoba Health Insurance 

system. These data are thought to be more accurate than 

Statistics Canada data since ~tatistics Canada data over 

count RCMP and Armed Forces Personnel and under count Status 

Indians by up to 40 percent. However , these dif f iciencieç 
have been corrected in the last few years. See Appendix 12. 

Similarly, the age and sex distribution of the Manitoba 

1986 nursing home population 65 years of age and over was 

used as a reference population to calculate the distribution 

of the expected number of hip fractures had hip fractures 

been randomly distributed in the nursing home population. 

This age / sex distribution was determined from al1 nursing 

home client records submitted for 1986 and represents the 

- 

Anne Hakansçon, Manitoba Health, October 28, 1997 



nursing home population at the midpoint of the study, From 

examination of Appendix 13, 1986 is a year with low 

discrepancy between nursing home claim files and Yransfer 

f romt1 codes. 

Since the Charlson Index variable was developed for 

determining risk of death in patients admitted to medical 

wards and not the risk for surgical mortality, models using 

the Charlson Index variable and the other individual Charlson 

comorbidity diagnoses were tested (Appendix 14). The 

individual Charlson diagnoses and not the composite index 

gave the best mode1 for predicting six month mortality. 

Therefore, only the individual Charlson comorbidities were 

used in al1 the regression analyses. 

The outcomes examined can be placed in three 

categories: markers of poor care (late effects; fractures 

during the index episode of care, fractures after the index 

admission, and length of stay greater than 100 days); 

treatment decisions for complications (repeat prirnary and 

secondary repairs); and general complication measures (death, 

nursing home admission, readmission to hospital within one 

year) . Some of the outcome measures in this study may be 

related to each other. Therefore, these outcome variables 

were included in some regression models to determine the 

degree to which hip fracture care complications contribute to 

important health outcomes. 



~ogistic regression models were generated for admission 

to nursing home within one year (excluding previous nursing 

home residents), readmission within one year, length of stay 

greater than 100 days, death before three months and death 

between three months and one year (Figure 10). The Hosmer 

and Lemeshow goodness-of-fit test was used to test the 

validity of the model, 152r153 and Nagelkerke coefficient of 

determination was used to test the explanatory power of the 

mode1 . lS2' i54ri55 Proportional hazard regreçsion models were 

generated for secondary repairs, repeat primary repairs, 

second hip fractures and late effects of hip fracture care to 

account for censored follow up time due for individuals who 

may have left the study at variouç t i m e s  due to death or end 

of coverage. Mode1 fit was not calculated for proportional 

hazards analysis due to controversy in the literature as to 

the best method. 15' Backward regression was used to analyze 

the impact of the variables on the various outcomes. 

The number of patients used in each model was dependent 

on the exclusion factors (Table 2) . In al1 models, patients 

with the missing values on various parametres (N = 299) were 

excluded. This figure includes 10 individuals who had their 

late effect diagnosis before their index episode of care due 

to a counting error in the analysis which reversed the order 

of admissions where there were two or more admissions and 

discharges on the same day. Those patients with separation 



Table 2 

Numbers of Patients in the Various Models 

=clus ions Outcome m e r  of Number with 
Variable Patients Outcorne 

1979* 
Death - 3 
months** 

Length of 
B t a y  > 100 
days 

1979* 
Death - 3 
monthse* 
Repair in 
10 days*** 

Length of 
Stay > 100 
days 

Second Hip 
Fracture 

-- . - -- - -- - - 

Late Effect 
of H i p  
Fracture Care 

Repeat 
Primary 
Repair 

Secondary 
Repair 

Death within 
3 months 

1979* 
Death - 3 
months** 
1992***** 

Death between 
three months 
and one year 

Readmissioa 
within one 
Y-r 

1979* 
1992***** 
Previous 
Nursing 
Home 
Residents ****++ 

Admission to 
Nursing Home 
within one 
year of 
separation 



1979* 
1992****+ 
Previous 
Nursing 
Home 
Residents ****** 
Urban 
Residents 
only****C** 

Admission to 
Niirsing Borne 
within one 
year of 
separat ion 

* patients with aeparations i n  the fiscal year of 1979 
were excluded 

++ patients who died within three months of admission 
w e r e  excluded 

+*+ Patients who did not have a repair within 10 days of 
initial admission were excluded 

+&JI+ Patients w i t h  separations after December 31, 1992 
were excluded 

***c+ Patients with separations in the 1992 fiscal year 
were excluded ****** ~revious residents of nursing homes were excluded 

*****+* Patients who were not urban residents were elrcluded 

dates in the 1979 f iscal  year were also not included in al1  

the models due to insufficient coiaorbidity data (N=785). 

Therefore, the following models have 11,187 patients: 

Second Hip Fracture; Late Effect of H i p  Fracture Care; Repeat 

Primary Repair; and Secondary Repair. The Length of Stay 

greater than 100 days model excluded al1 patients who died 

within three months of their admission (N=1740) because the 

two outcornes were highly correlated. The L e n g t h  of Stay 

greater than 100 days analysis was the only model with a 

significant t h e  to treatment variable. In this model, 1696 



additional patients were excluded because they did not have a 

repair within 10 days of admission. 

The Mortality between admission and three months model 

excludes patients who had separation dates after December 31, 

1992. This mode1 has 10,913 patients. The Mortality between 

three months and one year model has 8619 patients, excluding 

those patients who died within three months of admission and 

those patients admitted after March 31, 1992. 

The Readmission model has 10,213 patients due to the 

exclusion of patients with separations dates after March 31, 

1992 (N=974). These patients were also excluded from the 

Nursing Home Admission within one year outcome model. This 

nursing home model also excluded al1 patients who were 

previous residents of a nursing home (N=3069). For the urban 

nursing home model, only 5588 patients were included in the 

model because non-urban residents were excluded (N=1556). 

Table 3 shows the variables used in al1 the regression 

models. The interaction between fiscal year and repair type 

and the interaction between age and nursing home residence 

were investigated for each outcome. Hospitals conducting 

more than 1000 repairs were included individually in the 

models. Table 4 shows the complications of care used in some 

of the models, 



Table 3 
Variables uS8d in the ~egression Models 

Variable 
- -- 

Age (in years) 

sert 

Nursing Home Resident 

Age / N'ussing home 
~nteraction 

Socioeconomic Status 
(urban residents only) 

Region of Residence 
Norman 
Central 
Eastman 
Interlake 
Westman 
Parkland 

Residence in a Rural area 

Other Trauma ~ssociated 
w i t h  admission 

Season 
Winter 
Spring 
Summer 

II Day of Admission 

Fracture Type 

Closed Transcesvical 
Closed Subtrochanteric 
Closed Unspecified 

Accident Location 
Home 
Hospital 
No Known Accident 

Previous Admission in the II Tiast Year 

Cornparison Category 

~ontinuous variable (65 
years to 100+) 

Male 

Non-Nursing Home 
Resident 

Non-Nursing home 
residents of any age 

~ontinuous Variable 
(l=low and 10=high) 

Winnipeg 

Residence in a non- 
rural area 

No known other trauma 

Saturday 
- - 

Closed Trochanteric 

Other Bpecific ~ccident 
Locations 

-- 

No Previous ~dmission 
in the last year 



Metastatic Cancer 

Other Cancer 

Severe Diabetes 

- - 

No Metastatic Cancer 

No Other Cancer 

No Severe Diabetes 

No Mild to Moderate 
Diabetes 

Paralysis 

- 

No Renal Disease 
-- - -- 

No Paralysis 

No Ulcer 

No COPD 

No Cerebral Vascular 
Disease 

No Peripheral Vascular 
Disease 

No Liver Disease 

II 
- .  

Congestive Heart Failure No congestive Heart 
Failure 

Myocardial Infarction 
-- - - - - - 

No Myocardial 
Infarction 

Pathological Fracture No Pathological 
Fracture 

II Osteoporosis 
- - 

No Diagnosis of 
Osteoporosis 

11 Rheumatoid Arthritis No Rheumatoid Alcthritis 

Arrythmia 
- - 

No Arrythmia 

No Deafness 

No Diagnosis of 
~epression in the year 
before Index Admission 

Deaf ness 

Diagnosis of Depression in 
the year before the Index 
Admission 

- -. - Il Sevete Hypertension No Severe Hypertension 

Mild to Moderate 

Blindness 

No Mild to Moderate 
Hypertension 

No BPindness 



Parkinson's Dtsease and 
Other Disorders of 
Movement 

Seizure Disorder 
- - 

Alcohol Abuse 

Nutritional ~ e f  iciency 

Repair Type 
Open Reduction Internal 
Fixation 

Other Repairs 
Closed Reduction 
Internal ~hsation 

Internal ~ixation No 
Reduction 

No Repair 

Fiscal Year 

Repair Type / Fiscal Year 
Interaction 
Fiscal Year / Open 
Reduction Internal 
Fixation 

Fiscal Year / Other 
Repairs 

Fiscal Year / Closed 
Reduction Internal 
Fixation 

Fiscal Year / Internal 
Fixation No Reduction 

Fiscal Year / No Repair 

Admitting Hospital Type 
Urban Non-~eaching 
Hospitals 

Major Rural Hospitals 
Intermediate Rural 
Hospitals 

Small Rural Hospitals 
Out of Province 
Hospitals 

Other Hospitals 

Repair Hospital Type 

No Parkinsong s Disease 
or other Disorders of 
Movement 

No Alcohol Abuse 

No Nutritional 
Deficiency 

No ~steoarthritis 

- - -  

Continuous variable 
(1979 to 1992) 

Arthroplasty and any 
Y = a r  

Teaching Hospitals 

~eaching Hospitals 



Urban Non-Teaching 
Hospitals 

Xajor Rural Hospitals 
Other Hospitals 

~epair Day 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Priday 

- -- 

Hospital Repair Frequenq 
> 1000 Repairs 

Hospital A 
Hospital B 
Hospital D 
Hospital E 

125-1000 ~epairs 
< 125 Repairs 

Surgical Repair Frequency 
> 125 Repairs 
25-124 Repairs 

Admission to Hospital 
before initial repais 
procedure 

Transfer without Admission 
before the initial hip 
fracture admission 

Time to Treatment (in 
days) for patients who had 
a repair within 10 days of 
admission 

1 Scheduled Admission 

Saturday 

Less than 25 repairs 
per surgeon 

-- 

No admission to 
Hospital before initial 
repair procedure 

-- 

No Transfer without 
Admission before the 
initial hip fracture 
admission 

Continuous variable 
(Range O to 10 days) 

Unscheduled Admission 



Table 4 
use4 in the Reczressioi complications 

possible Second 
~ i p  Fracture 
during the Index 
Episode of Care 

Models 
-- 

No Second 
Fracture during 
the Index Episode 
of Case 

II, III, 
IV, v, VIL 
VIII, IX 

III, IV, v, 
VI, VIX, 
vIrf, IX 

continuous logged 
variable 

Log Length of 
8tay (in log 
days 

No Second Hip 
Fracture af ter 
Index Episode of 
care 

Second H i p  
Fracture after 
Index episode of 
C a r 8  

m, v, 
VII, VIII, 
IX 

No Diagnosis of a 
Late Effect of 

H i p  Fracture Care 
during the study 

Diagnosis of a 
Late Effect of 
Hip Fracture 
Care 

VI, -11 
VIII, XX 

VI, VIXf 
VIII, IX 

Repeat Primary 
Repair 

No Repeat Pr- 
Repair 

No Secondary 
Repair 

- - 

VIII, IX Death within 3 
months of an 
admission for a 
hip fracture 

No death within 3 
months of an 
admission for a 
hip fracture 

Death between 3 
months 
and one year 
after initial 
admission for a 
hip fracture 

No Death between 
3 months and one 
year after 
initial admission 
for a hip 
fracture 

VIII, ZX 

Readmission 
within one 
year after hip 
fracture 

Mode1 1 - Lengtb 
Model II - Second 
Model III - Late E 
Model IV - Repeat 
Mode1 V - Second 
Model VI - Death 
Model VI1 - Death 
Model VI11 - Readmi 
Model IX - Admiss 

No readmission 
within one year 
after hip 
fracture - - 

of 8tay > 100 days 
Hip Fracture 
ifect of Hip Fracture 
Primary Repair 

r r y  Repair 
rithin 3 months 
~etween 3 months and 
mion within one year 
.on to m s i n g  Home 

mre 

B year 



The power calculations for the logistic regression 

models were based on the work of Hsieh (1989) . 15' For mode1 

1, 9447 patients with an outcome freqyency of 23% allowed the 

detection of odds ratios of 1.1 with a 5% probability of 

making a type one error (one-tailed) and 95% power of 

detecting an effect on the basis of testing with one 

variable. When the t h e  to treatment variable was used, the 

model easily detects an odds ratio of 1.2 with the same 

specifications as the larger model and a 1% probability of 

making a type 1 error. For multiple variables, if the 

correlation between the variables was 30% then the above 

statements would still be true. If the correlation was 50% 

between the variables, the model would only be able to detect 

a difference if the odds ratio was 1.2 or greater. However, 

this is with a 1% probability of making a type 1 error. 

Models II, III, IV, and V, use proportional hazards 

analysis. Tables outlining the power to detect an effect for 

a given sample size were mavailable for this type of 

analysis. However, since the sample sizes for these models 

were larger than for the logistic regression models, it is 

hypothesized that the power to detect outcomes is similar. 

It is thought that al1 of these models would be able to 

detect an odds ratio 1.2 with a 1% probability of making a 

type 1 error and 95% power of detected an effect if it is 

present . 



For model VI, 10,913 patients with an outcome frequency 

of 16% allows the detection of odds ratios of 1.1 with a 5% 

probability of making a type one error (one-tailed) and 95% 

power of detecting an effect on the basis of testing with one 

variable. For multiple variables, if the correlation between 

the variables was 50%, the model would be able to detect a 

difference if the odds ratio was 1.2 or greater. However, 

this could be done at a 1% probability of making a type 1 

error and at 95% power . 
For model VII, 8,6is patients with an outcome frequency 

of 13% allows the detection of odds ratios of 1.2 with a 1% 

probability of making a type one error (one-tailed) and 95% 

power of detecting an effect on the basis of testing with one 

variable. For multiple variables, if the correlation between 

the variables was 50%, the above statement would still be 

true , 

For model VITI, 10,213 patients with an outcome 

frequency of 44% allows the detection of odds ratios of 1.1 

where there with a 1% probability of making a type one error 

(one-tailed) and 95% power of detecting an effect on the 

basis of testing with one variable. This statement would 

still be true at 50% correlation among variables in a 

multiple variable model. 

For model IX, 7144 patients with an outcome frequency 

of 17.0% allows the detection of odd ratios of 1.2 where 
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there is a 1% probability of making a type one error (one- 

tailed) and 95% power of detecting an effect on the basis of 

t e s t i n g  the model with one variable. For the urban model, 

5588 patients with an outcome frequency of 15% also allows 

the detection of odd ratios of 1.2 where there is a 1% 

probability of making a type one error (one-tailed) and 95% 

power of detecting an effect on the basis of testing the 

model with one variable, If there was a 50% correlation 

among multiple variables, these statements would still be 

true . 



A. Descriptive Analysis 

patient Characteristics 

Demographic variables 

The average age at index fracture was 81.7 + 7.9 years 
and 72.5% of the cases w e r e  women. T h e  average age for males 

(8O.7+ 8.1 years) was slightly younger than the average age 

for females ( 8 2 . 0  fi 7 . 8  years) . 

Table 5 

The Age and Sex Distribution of 
Index H i p  Fractures Comptued 

to the 1986 Manitoba ~opulation 
Age 65 Years . and mer 

Males Females 

Does not include 29 cases 

* Calculation based on 1986 age-sex distribution of the 
Manitoba Population 

Obs, 

646 

1067 

1540 

2032 

1987 

1169 

Obs, Exp. * 
65-69 Years 

70-74 Years 

75-79 Y e a r s  

80-84 Y e a r s  

85-89 Years 

90-94 Y e a r s  

Obs/Egp 

--- 
348 

466 

679 

714 

643 

381 

Exp. O b s / W  * 
2096 30.8% 

95-99 Years 

100+ Years 

Total 

1842 

1360 

914 

500 

226 

60 

11 

7008 

1783 

1483 

998 

585 

262 

12 4 

11 

3366 

57.9% 

113.2% 

222.3% 

397.4% 

517.3% 

678.3% 

254.5% 
I 

126.7% 

19.5% 

31.4% 

68.0% 

122.1% 

245.4% 

407 

28 

8876 

23 

4 

5234 

539.1% 

275.0% 

64,3% 

95 401.1% 
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Table 5 shows the age and sex distribution of index 

fractures in the study population (observed) compared to the 

expected distribution of hip fractures had they been randomly 

distributed in the 1986 elderly population (expected) . See 

Appendix 13. Review of the resulting ratios of observed to 

expected fractures showed that females were more likely to 

have hip fractures than males at al1 ages except the 100+ 

group. In both sexes, the rate of hip fracture increased 

with age until age 100 years when the rate declined slightly. 

Figure 12a and 12b show the distribution of fractures 

according to provincial regions of residence before and after 

the reclassification of regions in 1989. Appendix 1 shows 

maps O£ these regional boundaries. Figure 12c shows the 

regional variation in hip fractures based on municipal code 

reassignment of the newer regions into the previous seven 

regions. Most of the fractures (57:8%) occurred in Winnipeg. 

The lowest number occurred in the Norman (2.2%). 

Figure 12d shows the age and sex distribution of index 

hip fractures in the study population (observed) cornpared to 

the expected distribution of hip fractures had they been 

randomly distributed in the 1986 elderly population 

(expected). In contrast to the crude rates presented in 

Figure 12c, Norman has the highest ratio of observed to 

expected index hip fractures. Westman and Winnipeg also have 

elevated ratios while Parklands has less t h a n  80% of its 

predicted index fracture ratio. 



I 
Figure 12a 

Fracture Distribution by Region 
April 1, 1979 to March 31, 1989 

Thousands . 
' 1  

- - -- ---.-. 
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t -  - - -  -- -- - . - - - - - - - - - - L - . -. . . - - -  . .  
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Central Eastman In terlake Norman Parkland Westman Winnipeg 

1 patienta had out o f  province codes 

Figure 12b 

Fracture Distribution by Region 
April 1, 1989 to March 31, 1993 

Centrat Eastman lntertake Norman ThompsonParkland Weetman WtnnIpeg 



Figure 12c 

Fracture Distribution Dy Region 
(Using Municipal Codes) 

Parkland Westman Winnipeg 

4 p ~ t i e f i t s  had out of province codes 

Figure 12d 

Regionai index Hip Fractures 
(Age iSex  Distrib~~tion o i  Hip Fractures 

compared with 1986 Manitoba Population) 

Central Eastman ln terlake Norman Parkland Westman Winnipeg 

4 cctlents had o ~ t  o f  provlnce codes 



Seniors residing in nursing homes at the t h e  of their 

fracture made up 29.0% of the hip fracture cases (3549 

individuals) . Individuals with level of care codes 

indicating a respite admission either on first admission or 

on last separation were not included unless their index 

fracture admission indicated a transfer from nursing home. 

However, individuals with an initial hip fracture hospital 

admission indicating a transfer £rom a nursing home were 

included (Appendix 14) . 

T a b l e  6 

The Aga and Sex Distribution of Index H i p  Fractures 
in the Nursing Home ~opulatign Compased to the 

1986 Manitoba Nursing Home Population 
Age 65 Years and ôver 

Males Pemales 

D o e s  not include 29 cases 

65-69 Years 

70-74 Years 

* Calculation based on 1986 age-sex distribution of the 
Nursing Home Manitoba ~opulation 

Obs. 

32 

69 

Exp. * 
73 

130 

Obs/Errp 

43.8% 

53.1% 

Obs. 

44 

123 

Exp. * 
75 

153 

Obs/Exp 

I 

58.7% 

80.4% 
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Table 6 shows the age and sex distribution of 

individuals in nursing homes at the time of their initial 

fracture (observed) compared to the expected distribution of 

hip fractures had they been randomly distributed in the 1986 

Nursing Home Population (expected). See Appendix 15.  gain, 

the resulting ratios of observed to expected fractures 

revealed an increased rate of hip fracture with age and among 

women. Kowever, these trends were not as strong as those 

witnessed in the general elderly population (Table 5). 

The majority of hip fractures (74.1%) occurred in 

patients living in urban areas (as defined by postal code) . 
However, comparison of the observed and expected distribution 

of hip fractures based on the age and sex distribution of the 

rural and urban residents showed that urban residents 

fracture their hips less often than rural residents (97.7% 

versus 107.2%) . 
Figure 13 shows the age, sex and socioeconomic status 

distribution of hip fractures patients (observed) compared to 

the expected distribution of hip fractures had they been 

randomly distributed in the 1986 elderly population. Seniors 

in the two lowest income categories appear more likely to 

suffer hip fractures than seniors in other income categories. 

However, a graded relationship between income and index hip 

fractures is not apparent. 



, Figure 13 

!ricorne Distribution 
(Age/Sex/lncome Distribution of H ~ D  

1 

Fractures compared to 1986 Population) 

1 i low) 2 3 4 5 6 7 8 9 10 

Urban Seniors Only 



Fracture Characteristics 

The distribution of index hip fracture types is show 

in Table 7. Almost al1 of the hip fractures were closed 

fractures (98.9%). Closed trochanteric fractures and closed 

transcervical fractures made up the majority of the 

fractures, 48.7% and 38.8% respectively. 

The distribution of the index fractures by year of 

admission is shown in Figure 14. A general increase in the 

number of index fractures is evident. However, these data 

are not adjusted for the aging of the population. The data 

for 1992 may not be entirely complete as individuals admitted 

in 1992 rnay still be in hospital at the end of the study. 

Cases are only included in the study after they are 

discharged from hospital. 

Table 7 

Index H i p  Fracture Types 

1 Clased Subtrochanteric Fracture 1 376 ( 3.1%) 

# Closed Unspecif ied Fracture 1 981 ( 8 . 0 % )  II 

. 

Closed Trochanteric Fracture 

Closed Transcervical Fracture 

11 Open Trochanteric Fracture 74 (0.6%) 1 

5973 (48.7%) 

4760 (38.8%) 

11 Open Transcervical Fracture 1 22 ( 0.2%) 

II Unspecified Hip Fracture/Fracture i 40 ( O. 3%) 

Open Subtrochanteric Fracture 

Open ~nspecified Fracture 

II of Epiphyseal Plate of Hip 1 1 

4 (0.0%) 

41 (0.3%) 

II T o t a l  1 12,271 II 



Figure 14 
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Figure 15 illustrates the changing proportions of index 

hip fractures types over the. Closed transcervical 

fractures may have become more common while the percentage of 

closed trochanteric fractures may have declined slightly over 

the study period . The percentage of fractures attributable 

to closed unspecified fractures, closed subtrochanteric 

fractures or open fractures has remained relatively constant. 

Additional hip fractures diagnosed during the initial 

admission (not subsequent admissions in an episode of care) 

were identified as a possible bilateral hip fracture cases 

and were analyzed separately during the assessrnent of the 

impact of associated traumatic injury on hip fracture 

outcome. Table 8 shows 199 cases of two hip fracture 

diagnoses on the initial admission. In addition, there were 

60 distinct hip fracture diagnoses which occurred on 

subsequent admissions in the index episode of care. These 

diagnoses may represent early second fractures. 

Table 8 also shows other traumatic injuries associated 

with the initial hip fracture admission. Upper limb injuriss 

appear to be most common additional injury (4.5%). Overall, 

8.0% of the initial admissions were associated w i t h  

additional injuries. 





Table 8 

Index Admissions Associated with Other Injuries 
(N=12,271) 

* Any Injury is the total number of individuals who had a 
trauma diagnosis on t h e i r  initial index admission. 

Head Injury 

L o w e r  Limb Injury 

U p p e r  Limb Injury 

pelvis In jury 

Second Hip Fracture 

Other Injury 

* ~ n y  xnjury 

The 

(66.5%) 

20.3% of 

40 (O. 3%) 

67 (0 . 5%) 
547 (4.5%) 

84 (0.7%) 

199 (1.6%) 

145 (1.2%) 

981 (8.0%) 

location of most of the hip fractures was the home 

(Figure 16) . The lvotheru category accounted for 

the accident locations. This category appears to be 

the default category and can not be easily explained: 13.0% 

of these fractures were in patients from nursing home 

and 17.4% were individuals transferred from another hospital 

on their index admission (See Appendix 14 for an explanation 

of transfers occurring on index admission). Hospital 

accidents appear to account for 8.6% of al1 hip fractures. 

and 

hip 

The hip fractures were slightly more common in the fa11 

winter (Figure 17). Figure 18 shows that patients with 

fractures were less likely to be admitted on weekends. 



Figure 16 
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Figure 18 

Day of Index Aumission 

Sunday Monday Tueeday Wedneeday Thureday Friday Saturday 



comosbidity 

Over one third of the hip fracture index cases (37.2%) 

were admitted to hospital within the year prior t o  admission. 

The percentage of index fracture patients with an admission 

in the previous year increased until 1983 and then has 

remained constant at about 38% per year. The number of 

patients with at least one Charlson Index diagnosis continued 

to climb until 1988, and plateaued- at about 44% of the new 

hip fracture cases per year (Figure 19) . However, this may 

be a reflection of improved coding practises. 

Since the Charlson Index captures al1 of the selected 

comorbidity diagnoses for admissions prior to the index 

admission as well as diagnoses in the index admission which 

indicate a chronic disease (eg. COPD) , patients admitted in 

1978 or 1979 were not included in the analysis of comorbid 

disease due to incomplete information on their previous 

admissions. 

The distribution of the various types of comorbidities 

w i t h i n  the Charlson Index is show in Table 9. Dementia 

(11.5%) , chronic obstructive lung disease (9.7%) and mild to 
moderate diabetes (6.7%) were among the most common 

comorbidity disorders found in the hip fracture patients. 



Figure 19 

Time Trends 
Âcirnission in Previous Year ! 

Presence of Charlson Diagnosis 
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Charlson Diagnosis k%88 Previous Admission 

1979 data may not be complete 



Table 9 

Distribution of  Comorbidities in 
the Charlson Index 

11 Mvocardial Inf arction 1 361 (3.1%) 

11 congestive H e a r t  Failure 611 (5.3%) 

1 Peripheral Vascular Diseaçe 399 (3.5%) 

~hronic Obstructive 1114 (9.7%) 
Pulmonary Disease 

II Cerebrovascular Diçease 1 584 (5.1%) 

( Dementia 1323 (11.5%) 

11 Diabetes (mild to moderate) 772 (6.7%) 

1 Severe Diabetes 1 227 (2.0%) 

II Liver ~içease (mild) 1 50 (0.4%) 

1 Severe Liver Disease 1 29 (0.3%) 

11 R e n a l  Disease 1 226 (2.0%) 

II Any Malignancy 1 462 (4.0%) 

* Excluding Index Fractures Admitted in 1979 

In addition to the diseases identified by the Charlson 

Index, Table 10 shows other comorbidities thought to be 

associated with hip fractures. Among these comorbidities, 

mild hypertension (11.2%), blindness (5.3%) and Parkinson's 

Disease and other movement disorders (4.4%) were the most 

prevalent. Al1 records of hospital admissions in the 

previous year and the index admission were searched for 

these diagnoses. 



Table 10 

Other Comosbidities occurring Before 
or on ~dmission for Index H i p  Fracture 

Pathological Fracture 118 (1.0%) 
v 

Osteoporosis 404 (3.5%) 

1 Bone Cancer 

1- Depression before F'racture 
Depression at t h e  of 277 (2.4%) 

Fracture 

Mild Hypertension 1285 (11.2%) 

Severe Hypertension 125 (1.1%) 

Deaf ness 105 (0.9%) 

Parkinson% Disease and 
Other Movement Disorders 

Seizures before Fracture 141 (1.2%) 

Seizures at the time of 200 (1.7%) 
Fracture 

Alcoholism 

Nutritional Insufficiency 

AfDS 

Osteoarthritis 

II Rheumatoid Arthritis 

150 (1.3%) 

152 (1.3%) 

O (0.0%) 

282 (2.5%) 

Coagulopathy 

Excluding Index Fracture Admitted in 1979 

47 (0.4%) 



Almost half of the individuals with a diagnosis of a 

pathologie fracture (49.2%) also had a diagnosis of 

osteoporosis. 

Only 44 (15.9%) of the individuals diagnosed with 

depression during their index admission also received the 

diagnosis of depression in an earlier hospital admission, but 

over half of patients depressed on admission (54.2%) were 

admitted in the previous year. 

For seizure disorders, 75 (37.5%) of the individuals 

with the diagnosis at time of hip fracture had been also been 

diagnosed with the disorder on a previous admission. Of the 

patients with a diagnosis of a seizure disorder on previous 

admissions, al1 but 17 (8.5%) seizure diagnoses were coded on 

index admission. 

Treatment 

The majority of index fractures (10,906 or 88.9%) had a 

surgical repair of their hip during their index episode of 

care. Table 11 shows the types of repairs perfomed during 

the index episode of care. 

The most common index episode of care repair procedure 

was open reduction with interna1 fixation (52.9%). Since the 

diagnostic codes for arthroplastic repair changed during the 

course of the study, it was necessary to combine the relevant 



T a b l e  11 

Pr- Repair Procedures in In i t ia l  Episode of C a r e  

Il '7855' Internal Fixation of Bone Without Fracture 
Reduct ion 

'7905' Closed Reduction of Fracture Without Internal 
Fixation 1 l7915' Closed Reduction of Fracture With Internal 
Fixation 

'7925' Open Reduction of Fracture Without Internal 
Fixation 

II '7935' Open Reduction of F'racture With Internal 
Fixation 

II '7975' Closed Reduction of a Dislocated Hip 

n '7985' Open Reduction of a ~islocated ~ i p  

1 '8140 ' Repair of Hip Not Elsewhere Classif ied - 
includes Arthroplasty (used only after 1990) 

6 
( O .  1%) 11 ' 8151' Total Hip Replacement with Methyl 

Methacrylate 

II '8152' Partial H i p  Replacement - Bipolar 
Endoprosthesis (used only after 1990) 

'8159' Other Total Hip Replacement (Before 1990) 
Revision of Joint Replacement, not Elsewhere 
Classif ied (after 1990) 

'8161' Replacement of the Head of the Femur with 
use of Methyl Methacrylate (Used only before 
1990) 

-- 

'8162 * Other Replacement of the Head of Femur 
(Used only before 1990) 

II '8164' Other Replacement of the Acetabulum 

'8169' Other Repair of the H i p  (Used only before 
1990) 
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codes to form an arthroplasty variable (8140, 8152, 8161, 

8162, 8164) . Arthroplasty made up 21.9% of the fracture 

repairs, followed by internal fixation of bone without hip 

fracture reduction (13.2%) and closed reduction of the hip 

with internal fixation (9.8%) . Total Hip replacement, as a 

primary procedure, was performed on only 52 of the hip 

fractures (0,5%) 

The type of repair performed appeared to be related to 

the type of fracture. Table 12 shows the relationship 

between hip fracture diagnosis and repair procedure. Two 

thirds of the open reductions with internal fixation were 

perf ormed on closed trochanteric fractures (66.6%) , and 

almost one-quarter were performed on closed transcervical 

fractures (22.7%) . Close to al1 of the arthroplasties were 

performed on closed transcervical. fractures (89.0%). No 

reduction with internal fixation and closed reduction with 

internal fixation were performed more often on individuals 

with closed trochanteric fractures, 58.7% and 56.2% of the 

repairs respectively. 

Over tirne, the number of arthroplasties and internal 

fixations without reduction may have increased slightly. 

Whereas, internal fixations with open or closed reductions 

may have declined. However , magnitude of these changes 

appear relatively small and the relative proportions of these 

repairs have remained fairly constant (Figure 20). 



open 
Reduction 
Interna1 
Fixation 

Table 12 

Distribution of Repair Procedure 

by Fracture Type 

II Arthro- 
plasty Y 

Il Internal 
Fixation II 
Closed 
Reduction 
Interna1 
Fixation 

Il Other Care* 

* Includes patients who did not receive a hip fracture 
primary repair i n  their index episode of care and also the 
additional repairs noted in T a b l e  11 and no+ specif ied here. 





~eliverv of Care 

The average length of stay in an episode of care for an 

index fracture was 85.7 + 163.7 days with a range of 1 day to 
3469 days. Figure 21 shows the distribution of length of 

stay. Almost one third (30.9%) of the cases had lengths of 

stay over 60 days and 19.4% had stays over 100 days. 

One third of the patients (32 -2%) were transferred to 

at least one other hospital during their hip fracture episode 

of care and 11.0% of patients were transferred before their 

repair procedure. In addition, 4.0% patients had Vransfer 

from another hospitalw noted on their initial hospital daim 

without a corresponding hospital admission claim. See 

Appendix 14 for a discussion of transfers. 

Figure 22 shows a cornparison between admitting hospital 

type and repair hospital type. Hip fracture repairs tend to 

be concentrated in urban non-teaching hospitals, followed by 

teaching hospitals and major rural hospitals. The fractures 

presenting to the smaller rural centres and rehabilitation 

hospitals appear to be transferred for hip fracture repair. 

The average time to surgery from admission was 11.3 2 

57.7 days. However, this tirne includes individuals who may 

have had their fracture occur while in hospital. Therefore, 

the time to operation will be considered only for those 

patients who had their procedure within ten days of initial 
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admission (9556 individuals). For this group, the average 

t i m e  to operation was 2.1 + 1.9 days. Figure 23 shows the 

time of repair in relation to the date of admission to first 

hospital for hip fracture. Surgery on the first or second 

day of admission is the most common practise. More hip 

fracture repairs appear to be conducted on Wednesdays and 

Fridays (Figure 24) . Of the hip fracture admissions, 3.5% 

were recorded as elective admissions. 

There were 59 physicians who conducted 25 repairs or 

less over the duration of the study period. These physicians 

performed 1.9% of the total cases. Physicians conducting 25 

to 124 repairs during the study period (N=15) treated 10.0% 

of the study cases physicians perfoming 125 repairs or more 

(N=26) conducted 88% of the repairs.. 

A similar categorization was used for hospitals. Most 

of the hospitals involved in hip fracture repair (N=80) saw 

25 or less hip fracture patients over the study period and 

treated only 1.1% of the hip fracture patients. Hospitals 

who saw over 1000 patients over the study period (N=5) 

treated 69.9% of the patients, 
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Figure 24 
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Outcornes 

At three months, 15.2% percent of the hip fracture 

patients had died. At six months, this figure increased to 

19.9% and at one year, it was 25.5% (Figure 25). Individuals 

not followed long enough to have a three, six or one year 

mortality were censored. 

Over one third of the hip fracture patients (36.9%) 

were discharged to a nursing home within one year after their 

hip fracture admission. Over one third of these individuals 

(36.0%) were new nursing home admissions. The outcomes 

presented for nursing home admission are for events occurring 

within one year of the hip fracture episode of care and do 

not include index fractures discharged in the 1992 fiscal 

year (N=11, 347) . The 29 individuals not linked to nursing 

home data were excluded from this analysis. 

Readmission in the year following the hip fracture 

episode of care occurred in 44.4% of the hip fracture cases. 

Over the study period, 1147 individuals had an additional hip 

fracture diagnosis after their index episode of care and 60 

individuals appeared to have had an additional hip fracture 

during their initial episode of care. 

Of the individuals diagnosed with a fracture after 

their index episode of care, 568 had prirnary repairs and 204 

had secondary repairs. It should be noted that 77 of these 

patients had their first repair on refracture. 



Figure 25 
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T a b l e  13 

Primary Repair Procedures Mter the Initial  Repair 

' 7855 '  Internal Fixation of Bone Without Fracture 
Reduct ion 

-p. . 

'7905'  Closed Reduction of Fracture Without In te rna l  
Fixation 

'7915'  Closed Reduction of Frac.kure With Internal 
Fixation 

'7925'  Open Reduction of Fracture Without Internal 
Fixation 

'7935'  Open ~eduction of Fracture W i t h  Internai 
~ixation 

?7975 '  Closed Reduction of a Dislocated H i p  

' 7985 '  Open Reduction of a Dislocated H i p  12 
(O. 8%) 

'8140 '  Repair of H i p  Not Elsewhere Classified - 
includes Arthroplasty (used only after 1990) 

' 8151 '  Total Hip Replacement with Methyl 
Methacrylate 

Il ' 8152 '  partial H i p  Replacement - Bipolar 
Endoprosthesis (used only af ter 1990)  
- 

' 8161 '  Replacement of the Head of the Femur with 
use of Methyl Methacrylate (Used only before 
1990) 

' 8162 '  Other Replacement of the Head of Femur 
(Used only before 1990) 

' 8164 l  Other Replacement of the Acetabulum 

' 8169 ' Other Repair of the Hip (Used only bef ore 
1990) 

TOTAL 



There were 1542 individuals (12.6% of the study 

population) who received primary repairs after their initial 

repair. The distribution of the first subsequent primary 

repair procedure is show in Table 13. The proportion of 

arthroplasty repairs is higher in the subsequent primary 

repairs (29.6%) than in the initial primary repairs (21.9%) 

(Table 11). The proportion of total hip replacements is also 

higher (10.7% versus 0.5%). Open reductions with internal 

fixations declined from 52.9% to 33.9% of the primary 

repairs . 1 
Secondary repair procedures were performed on 1065 

individuals (8.7% of the study population) over the study 

period. Table 14 shows the distribution of the first 

secondary repair procedure performed on the patient. The 

most common initial secondary repair was the removal of a 

internal fixation device f r o m  the femur (68.9%) , followed by 

total hip replacement with methyl methacrylate (13.7%). 

Three quarters (75.0%) of the secondary repairs performed 

were associated with a diagnosis of a late effect. 

repair 
second 
with 3 

Forty percent of the patients who received a primary 
after their index episode of care also received a 

ary repair. A late effect diagnosis was associated 
6.7% of these patients. The procedures ('7975', '7985', 

'8151') are found in both the primary and secondary procedure 
lists (Table 13 and Table 14). The numbers are not the same 
because the tables show only the procedure types of the first 
noted primary or secondary repairs. 
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Diagnoses of late effects of hip fracture were found in 

1118 study cases (9.1% of the study population) (Table 15) . 
Mechanical complication of internal orthopaedic devices was 

the most common (46.9%),  followed by after care involving the 

removal of a fracture plate or other internal fixation device 

(18.2%) and necrosis of the femoral head (17.7%) . 

Table 14 

SECONDARY REPASR PROCEDURES 

1 '7715 ' OTHER INCISION OF FEMUR 1 4 1 ' 7845 ' OTHER REPAIR OR PLASTIC OPERATIONS ON 
FEMUR 1 ' 78 60 ' REMOVAL OF AN INTERNAL FIXATION 
DEVICE, UNSPECIFIED SITE 

'7865' REMOVAL OF INTERNAL FIXATION DFVICE 
OF FEMUR (78.65 REMOVAL OF IMPLANTED 
DEVICES FROM BONE -1990) 

- - - - - - - - - - 1 '7975 ' CLûSED REDUCTION OF A DISLOCATED HIP 1 
. - .  . 1 '7985 ' OPEN REDUCTION OF A DISMCATED HIP 

- - -  1 ' 8 O 05 ' ARTHROTOMY FOR THE REMOVAL OF 
PROSTHESIS 

1 ' 8 015 ' OTHER ARTHROTOMY OF HIP 1 Il 

1 ' 8095 ' EXCISION OF A HIP JOINT 1 1 
- - 

'8151' TOTAL HIP REPLACFMENT WITH METHYL 
METHACRYLATE 

1 '8153 ' REVISION OF HIP REPLACEMENT -1990 1 16 

' 8 159 ' OTHER TOTAL HIP REPLACEMENT (BEFORE 
1990) REVISION OF JOINT REPLACENENT, 
NOT ELS- CLASSIFIED (AFTER 
1990) 

'8163' REPLACEMENT OF ACETABULUM WITH USE OF 
METHYL METHACRYLATE - (BEFORE 1990) 
TOTAL l 1065 



Table 15 

L a t e  Effects of Hip F r a c t u r e  C a r e  

-- -- -- 

11 #go53 ' L a t e  E f f e c t  of Fracture of Pemur 

'9964 Mechanical Complication of Interna1 
Orthopaedic Device, implant, and GEaft 11 99666 Inf eet ion and Xnflammatoory Reaction Due 
to Internal Joint Prostheses 

'99667' ~nfection anb Inflammritory Reaction Due 
to other Internal Orthopaedic Device, 
Implant and G r a f t  

- -- - - - - / '99677' Other Complications oc 1iternal Joint 
Prosthesis 

11 99678. O t h e r  Complications of Other Interna1 
Orthopaedic Device, implant and Graft 

'V540 ' A f t e r  Care Involving the Removal of 
Fracture Plate or Other Internal Fixation 
~evice 

11 Total 1 1118 

Figure 26 shows the percentage tirne distribution of 

complications for new primary repairs, secondary repairs and 

the diagnosis of late effects of hip fracture care. 

Diagnoses of late effects of hip fracture care decline over 

t h e  with a large &op in the number of reports after t w o  

years. The number of secondary repairs remain constant for 

about a two year period and then drop substantially. Repeat 

primary repairs also appear to be concentrated within the 

first t w o  years after the initial admission but did not show 

the substantial drop noted for secondary repairs. 



I Figure 26 
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Figures 27, 28, 29 and 30 show the complication free 

surviving patients over t h e  for the second hip fractures, 

repeat primary repairs, secondary repairs and late ef£ects of 

hip fracture care, respectively. At five years, Figure 27 

shows that 86% of the surviving hip fracture cases had not 

suffered a second hip fracture. Figure 28 shows that 81% had 

not had a primary repair after their index episode of care at 

five years. At five years, Figure 29 shows that 87.5% of the 

patients had not had a secondary repair and Figure 30 shows 

that about 88% of the hip fracture cases did not have a 

diagnosis of a late effect of hip fracture care. 

The secondary repairs and diagnoses of late effect of 

hip fracture care tend to drop off sharply and begin to 

plateau a t  about three years after the initial hip fracture 

separation. However, second hip fractures and repeat prhary 

repairs decline at a relatively constant rate throughout the 

follow up period. 
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Figure 29 

Probability of Patients Remaining Free of a Secondary Repair Procedure 
over Time 

0.99 : 

0.98 : 

0.97 

0.96 1 

I 

0.95 : 

0.94 - 

P 
0.93 

R 
O 0.92 : 

B 
A '  0.91 

B 
0.90 : 

L 
1 0.89 : 
T 
y 0.88 : 

0.87 '7 i, 

0.86 : 

0,85 : 

--'LI 

--L 
'-7- 

0.84 

, 0.83-*. , , , . l  ,, 
I 

1 ' 4 1 1 1  1 1  i i ,  - r i  i,-,1ii--i-P7--T---f 7 1 r I r r r r i - , -  - - 
l 1 2 3 4 5 6 7 8 9 I O  11 12 
1 

Number of Years to Secondary Repair Procedure 





B. Regression Analysis 

Markers of Poor C u 8  

The category "markers of poor care" was designated for 

the outcome variables: possible second hip fracture during 

the index episode of care; a length of stay in index episode 

of care of greater than 100 days; a hip fracture diagnosis 

after index episode of care; and a diagnosis of a late effect 

of hip fracture care. These outcomes are unfortunate events 

which may occur during or after index hip fracture care. 

They are not an exhaustive list of complications of hip 

fracture care. Once the use of claims data for short terni 

complications is validated, other complications could be 

applied to this methodology. 

Second fractures, late ef fects of hip fracture care and 

factors contributing to long lengths of stay may influence 

the need for further admissions, surgical procedures, nursing 

home admission or death. 

Possible Early Second Fractures 

Since only 60 hip fractures were identified after the 

index admission but w i t h i n  the index episode of care, this 

variable was not modelled as an outcorne. However, it was 

included in each rnodel as a factor that may contribute to 

other adverse outcomes. 



Length of Stay Greater thaa 100 days 

~ogistic regression was used to determine the factors 

that predict a hip fracture episode of continuous hospital 

admission of greater than 100 days. Individualç who died 

within 90 days of initial admission to hospital for hip 

fracture care were excluded from this analysis. The factors 

which predict early mortality will be examined separately. 

Table 16 shows the factors which are predictive of a 

length of stay in hospital of at least 100 days. Increasing 

age elevates the chance of staying in hospital. However, 

female sex and prior residence in nursing home significantly 

reduces the likelihood of a long hospital stay. Region of 

residence is signif icantly associated with length of stay. 

Winnipeg residents appear to have a greater probability of 

spending 100 days or more in hospital. Individuals who live 

in rural areas of the province are also more likely to have 

long stays in hospital. Socioeconomic status was not 

significantly associated with length of stay. 

Individuals diagnosed with other traumatic injuries at 

the time of their initial hip fracture admission have a 

higher probability of a long hospital stay. Season of the 

year is significantly associated with hospital stay. 

Individuals admitted in the winter appear to be less likely 

to have a long stay in hospital than patients admitted in the 



Table 16 

Discharge from Hospital in 100 Days or Greater 
(excluding individuals who died w i t h i n  

90 days of initial admission) 

N = 9447 
Stays 100 days or greater = 2168 

Odds Ratio 95% Confidence ~ i m i t  

Age (in years) 

Sex (Eemale) 

Nursing Home 
Resident ( yes /no) 

Region (Winnipeg) 
Norman 
Central 
Eastman 
Inter lake 
Westman 
Parkland 

Season (Fall) 
Winter 
Spring 
Summer 

Admission Day 
( Saturday) 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Fr iday 



Fracture Type 
(Closed 
Trochanteric) 
Open 
Closed 
Transcervical 

Closed 
~ubtrochanteric 

Closed 
Unspecified 

Accident Location 
(Other Specific 
Accident) 
Home 
~ospital 
No Known Accident 

Severe Diabetes 
(y=/no) 
Mild to Moderate 
Diabetes (yes/no) 
Dementia (yes/no) 
COPD (yes/no) 
Cerebral Vascular 
Disease (yes/no) 
Osteoporosis 
(yes/no) 
Depression on 
Previous Admission 
(yes/no) 
Deaf ness (yes/no) 
Parkinson's Disease 
(yes/no) 
Seizure Disorder 
(yes/no) 
Alcohol Abuse 
(yes/no) 
Nutritional 
Deficiency 
(yes/no) 

Admitting Hospital 
(Teaching) 
Other 
Urban 
Major Rural 
Intermediate 
Rural 

Small Rural 
Out of Province 
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No ~epair Procedure 0.586 
(yes/no) 

Hospital Repair 
Frequency (< 125 
repairs) 

> 1000 repairs 0.703 
125-1000 repairs 0.615 

Transf er without O. 224 
Admission (yes/no) 

~iscal Year (in 0 . 912 
y'==s) 

Stepvise l o g i s t i c  r e g r e s s i o n  mode1 s i g n i f i c a n t  variables. 
N u m b e r  of patients/Number of with lengths of stays g r e a t e r  
than 100 days = 9,447/2,168. Goodness of fit s t a t i s t i c  = 
18-0 w i t h  8 df ( p  =0.0215). agelkerke s propor t ion  of  d explained v a r i a t i o n  by the mode1 ,, = 0 - 3  759. 

fall. Day of admission is also significantly associated with 

long hospital stays. Individuals admitted on Friday appear 

to stay longer in hospital than patients admitted on 

Saturday . 
Location of the accident is predictive of long length 

of stay. Individuals who had an accident at home or in 

hospital appear more likely to have an extended length of 

stay compared to those who have accidents in other specified 

locations. Fracture type is also a significantly predictor 

of long stays in hospital. Patients with closed 

transcervical fractures appear to be less likely to stay in 

hospital compared to patients with closed trochanteric 



fractures while closed subtrochanteric fractures appear to 

remain in hospital longer. 

The comorbidity diagnoses that significantly increase 

the likelihood of a long length of stay were: severe 

diabetes, mild to moderate diabetes; dementia; chronic 

obstructive pulmonary disease; cerebral vascular disease; 

osteoporosis; deafness; depression on a previous admission; 

Parkinson's Disease or other disorders of movement; seizure 

disorder; alcohol abuse; and nutritional deficiency. 

The delivery of care variables significantly less 

likely to be associated with a length of stay of 100 days or 

more were: the absence of a repair procedure; transfer from 

a hospital without admission and a fracture in the later 

years of the study. 

Initial admission to a teaching hospital appeared to 

reduce the likelihood of a long length of stay, particularly 

in comparison to other large hospitals in Manitoba. Patients 

with repairs done in a facility which handles 125 to 1000 

repairs per year had a reduced length of stay in comparison 

to those hospitals who did fewer repairs. 

The mode1 fit, using the Goodness of Fit statistic, was 

not good. This will be discussed further in the discussion. 



Table 17 

Discharge from ~osp i ta l  in 100 Days or Greater for 
Xndividuals Treated within 10 days 

of First Admission 
(excluding individuals who died w i t h i n  

90 days of initial admission) 
N = 7751 

Stays 100 days or greater = 1370 

Odds Ratio 9 5% Confidence Limit 

Age (in years) 

Sex (female) 

Nursing Home 
 esi ide nt (yes/no) O. 068 

Region (Winnipeg) 
Norman 0.369 
Central O. 478 
Eastman 0,598 
Interlake O. 501 
Westman 0.715 
Parkland O, 989 

Rural Resident 1.337 
(yes/no) 

~dmission Day 
(Saturday) 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 

Fracture Type 
(Closed 
~rochanteric) 
Open 1.092 
Closed O. 652 
~ranscervical 

Closed 1.294 
~ubtrochanteric 

Closed O.  777 
Unspecif ied 



Accident Location 
(Other Specific 
Accident) 
Home 
Hospital 
No Known Accident 

Previous Admission 
(yes/no) 

Metastatic Cancer 
(yes/no) 
Severe Diabetes 
(yes/no) 
Paralysis (yes/no) 
Mild to Moderate 
~iabetes (yes/no) 
~ementia (yes/no) 
COPD (yes/no) 
Cerebral Vascular 
Disease (yes/no) 
Depression on 
Previous Admission 
(yes/no) 
Deafness (yes/no) 

Parkinsonïs Disease 
(yes/no) 
Seizure Disorder 
(yes/no) 
Alcohol Abuse 

Treatment Time 
(in days) 

Hospital Repair 
Frequency (cl2 5 
repairs) 
Hospital A 
Hospital B 
Hospital C 
Hospital D 
Hospital E 
125-1000 repairs 

Transf er without 
Admission (yes/no) 



Scheduled ~dmission 0.522 
(yes/no) 

Steprise l o g i s t i c  regression model s i g n i f i c a n t  variables. 
m e r  of patients/ahimber of with lengths of stays greater 
than 100 days = 7,751/1,370. Goodness of fit statistic = 
10.8 with 8 df (p =0.2133). 4agelKerkeVs proportion of 
explained variation by the model R, = 0.2829. 

Increased tirne to treatment was significantly 

associated with a long length of stay. Table 17 shows the 

model for only those individuals- who received a repair 

procedure within 10 days of initial admission. Most of the 

variables in the model were similar to main model for length 

of stay. However, season of the year, osteoporosis and 

admitting hospital were no longer significant. ~revious 

admission within the last year, metastatic disease, paralytic 

disease and osteoarthritis were additional comorbidities 

which increased the likelihood of a stay of 100 days or 

greater for individuals treated within 10 days by a repair 

procedure. Hospital repair frequency in this mode1 was 

significant with the additional hospital variables added. 

Patients who had their repair in hospitals which performed 

less than 125 repairs during the study period were 

significantly more likely to stay in hospital longer than 



admissions to most other hospitals. A scheduled admission 

significantly decreased the probability of a long stay. 

Second Eip Fractures 

Table 18 shows the factors mat were predictive of a 

second hip fracture diagnosis outside the index episode of 

care. Since the probability of a second hip fracture is 

dependent on the length of follow up, proportional hazards 

analysis was used. 

Nursing home residence prior to the initial hip 

fracture substantially increased the relative risk of a 

diagnosis of a second hip fracture outside the index episode 

of care. Older age at time of initial hip fracture also 

increased the likelihood m a t  a subsequent hip fracture would 

be diagnosed. The age / nursing home residence interaction 

was also significant. Individuals- of old age in a nursing 

home were less likely to receive a second hip fracture 

diagnosis. 

The comorbidity variables significantly associated with 

a diagnosis of a second hip fracture were: chronic 

obstructive lung disease; seizure disorder; and alcohol 

abuse. Length of stay was the only delivery of care 

variable which was predictive of a second hip fracture 

diagnosis. Individuals who spent less time in hospital on 

their initial hip fracture admission were more likely to have 



a diagnosis of a second 

the initial fracture 

significant predictors 

fracture . 

hip fracture. Time to treatment of 

and socioeconomic status were not 

of a diagnosis of a second hip 

T a b l e  18 

Becond Hip Fracture -Diagnosis 
N = 11,187 

Second Hip Fractures = 1017 

Risk Ratio 95% Confidence Limit 

Age (in years) 1.033 

Nursing Home 29.722 
Resident ( yes/no) 

Age / Nursing 
Home Resident 
Interaction 
( years*yes/no) 

Chronic Obstructive 
Lung Disease 
(yes/no) 
Seizure ~isorder 
(yes/no) 
Alcohol Abuse 
(yes/no) 

Length of Stay 
(in log days) 

Stepwise proportional hazards model s i g n i f  icant variables. 
Number of patients / Number of second hip fractures = 11,187 
/ 1,017. EHplained variation by the model is very small but 
R ,, can not be calculated w i t h  proportional hazards 
analysis. 



Late ~ffects of iïip Fracture Gare 

The diagnosis of a late effect of hip fracture care 

(Appendix 8) was used as a measure of poor hip fracture care. 

The diagnoses used are relatively specific adverse outcornes 

of hip fracture care. Proportional hazards analysis was used 

to account for the period of t h e  the individual was 

available for follow up. 

Table 19 shows the factors which predict a diagnosis of 

a la te  effect of hip fracture care. Older patients and 

patients who resided in a nursing home pr io r  to admission 

w e r e  less likely to have a diagnosis of a late effect. Those 

patients who w e r e  residents of Westman and Parkland were less 

likely to have this diagnosis than Winnipeg residents. 

Individuals admitted to hospital on Monday were less 

likely to suffer late effects compared to patients admitted 

on Saturday. Al1 fracture types were significantly more 

likely t o  suffer a late  effect than closed trochanteric 

fractures . Individuals who suffered from paralyçis or 

congestive heart failure before their index admission were 

less likely to have a late effect diagnosis. 

Individuals who received arthroplasties were less 

likely to be diagnosed with a late effect. Individuals with 

longer lengths of stay and those diagnosed in the early years 

of the study had a greater risk of a late effect diagnosis. 

Patients treated in Hospital C had more late effect diagnoses 



Table 19 

Diagnosis of Late Effect of H i p  Fracture Care 

N = 11,187 
Numbers of Late Effect Diagnoses = 987 

Risk Ratio 95% Confidence Limit 

Age (in years) 

Nursing Home 
Resident (yes/no) 

Region ( ~ i n n i p e g  ) 
Norman 
Central 
Eastman 
Interlake 
Westman 
Parkland 

Admission Day 
( Saturday ) 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 

Fracture Type 
(Closed 
Trochanteric) 
Open 
Closed 
Transcervical 

Closed 
Subtrochanteric 

Closed 
Unspecif ied 

Paralysis (yes/no) 
CHF (yes/no) 

Log Length of 
Stay (log days) 



Repairs 
(Arthroplasty) 
Open Reduction 
Internal Fixation 
O t h e r  Repair 
Closed Reduction 
Internal Fixation 
Internal Fixation 
No Reduction 

Hospital Repair 
Frequency (cl25 
repairs) 
Hospital A 
Hospital B 
Hospital C 
Hospital D 
Hospital E 
125-1000 repairs 

Surgical Frequency 
(cl25 repairs) 

> 125 repairs 
25-124 repairs 

Fiscal Year (in 
years) 

Diagnosis of 
Second H i p  Fracture 
(yes/no) 

Seepwise proportional hazards mode1 s i g n i f i c a n t  variables. 
Nimber of patients / Number of late effect diagnoses = 11,187 
/ 987- 



than patients treated in hospitals conducting less than 125 

repairs. Finally, individuals with a diagnosis of a second 

hip fracture commonly had a late effect diagnosis. 

Socioeconomic status and time to treatment were not 

found to be signif icantly associated with a diagnosis of a 

Late effect of hip fracture care. 

Treatment Decisions for ~omplications 

Repeat ~ r b a q  ~ e p a i r  Procedure 

Appendix 5 shows the primary repair procedures used to 

generate the outcome variable. Proportional hazards analysis 

was used to account for the period of time the individual was 

available for follow up. 

Table 20 shows the variables that were significantly 

associated with receiving a repeat primary repair procedure. 

Women and residents of nursing homes were more likely to have 

a repeat primary repair procedure. In addition, the type of 

fracture was a significant predictor of a second repair. 

Individuals who suffexed an initial closed transcervical 

fractures were more l ike ly  to receive a repeat primary repair 

than patients who had a closed trochanteric fracture. 

A long length of stay was associated with a repeat 

primary repair procedure. The type of initial repair 

procedure performed was also significantly associated with a 

repeat primary repair procedure. Individuals who received an 



Table 20 

Repeat Pr- Repair Procedure 

N = 11,187- 
Repeat Primary Repairs = 1461 

Risk Ratio 95% Confidence Lira i t  

Sex (fernale) 

Nursing Home 
Resident (yes/no) 

Fracture Type 
(Closed 
~rochanteric) 
Open 
Closed 
Transcervical 

Closed 
~ubtrochanteric 

Closed 
Unspecified 

Log Length of 
Stay (in log days) 

Repairs 
(Arthroplasty) 
Open ~eduction 
Internal Fixation 
Other ~epair 
Closed Reduction 
Internal Fixation 
Internai ~ixation 
No Reduction 

Fiscal Year (in 
years) 

Diagnosis of 
Second H i p  Fracture 
(yes/no) 



Diagnosis of 
Late Effect 
(yes/no) 

Stepwise proportional hazards mode1 s ign i f i c an t  variables. 
Mmiber of patients / Number of repeat primary repairs = 
11,187 / 1461. 

arthroplasty as their initial repair procedure were less 

likely to have another primary repair. Individuals who had 

other repairs had a very high risk of a subsequent primary 

repair procedures. A repair procedure in the later part of 

the study also increased the likelihood of a repeat primary 

repair procedure. A diagnosis of a second hip fracture or a 

diagnosis of a la te  effect significantly increased the 

probability of a repeat primary repair. 

Socioeconomic status and tirne to treatment were not 

significantly associated with a repeat primary repair 

procedure, 

Secondary Repair 

Appendix 7 shows the secondary repair diagnoses used to 

generate the outcome variable. ~roportional hazards analysis 

was used to account for the period of t h e  the individual was 

available for follow up. Table 21 shows the variables that 



were significantly associated with receiving a secondary 

repair procedure. 

Female patients and patients who were older at the t h e  

of first fracture were less likely to receive a secondary 

repair procedure. Fracture type was also predictive of a 

secondary repair. Closed transcervical fractures and 

unspecified fractures had significantly more secondary 

repairs than those patients with closed trochanteric 

fractures . 
A comorbidity diagnosis of a pathological fracture 

significantly reduced the likelihood of receiving a secondary 

repair procedure. However, comorbidity diagnosis of liver 

disease or osteoarthritis significantly increased the 

likelihood of a secondary repair. 

Individuals who stayed longer in hospital on their 

initial episode of care and those treated in the later years 

of the study were more likely to receive a secondary 

repair. The type of repair procedure was also predictive of 

a secondary repair. Individuals who received an arthroplasty 

procedure and those who did not receive a repair procedure 

were less likely to receive a secondary repair, Individuals 

admitted to Hospital C were less likely to have a secondary 

repair in comparison to most of the other hospitals, A 

diagnosis of a second hip fracture or a diagnosis of a late 



effect over the investigation period significantly increased 

the probability of a secondary repair. 

~ i m e  to treatment and socioeconomic status were not a 

significant predictors of a secondary repair. 

Table 21 

Secondary Repair Procedures 

N = 11,187 
Number of Secondary Repairs = 955 

Risk Ratio 95% Confidence L i m i t  

Age (in years) 

Sex (male) 

Fracture Type 
( C l o s e d  
~rochanteric) 

Open 
Closed 
Transcervical 

Closed 
~ubtrochanteric 

Closed 
~nspecif ied 

Liver Disease 
(yes/no) 
Pathological 
Fracture (yes/no) 
Osteoarthritis 
(yes/no) 

Log Length of 
Stay (in log days) 

Repairs 
(Arthroplasty) 
Open Reduction 
Internal Fixation 
Other Repair 
Closed Reduction 
Internal Fixation 
Internal Fixation 
No Reduction 



Hospital Repair 
Frequency 
(Hospital C) 

Hospital A 
Hospital B 
Hospital D 
Hospital E 
125- 1000 repairs 
< 125 repairs 

Fiscal Year (in 
years) 

Diagnosis of 
Second Hip Fracture 
(yes/no) 

Diagnosis of 
Late Effect 
(yes/no) 

Stepwise proportional hazards mode1 significant variables. 
Number of patients / Number of secondary repairs = 11,187 / 
1461. 

General Measures of Complications 

Measures of survival, admission to nursing home and 

readmission within the first year after the index hip 

fracture are general indicators of adverse outcornes. T h e s e  

outcome indicators are easy to measure but may be influenced 

by many variables, including the care decisions made in 

treating the hip fracture and its complications. Therefore, 

these variables were included in the models in this section. 



Death W i t h i n  Three Months 

The variables which were significantly associated with 

mortality within three months following admission for hip 

fracture are shown in Table 22. The length of stay variable 

was not used in this analysis because al1 individuals with 

early mortality will have a short length of stay. 

The demographic variables signif icantly associated with 

early hip fracture mortality were increasing age, male sex 

and residence in a nurçing home. Season of hip fracture was 

also a significant predictor of mortality. Individuals 

admitted in the spring appeared to survive longer than 

individuals admitted in the fall. 

Both the fracture type and the location of the fracture 

were significant fracture characteristics associated with 

early mortality. Compared to individuals who suffered closed 

trochanteric fractures, patients with closed transcervical 

fractures were less likely to die within three months of 

admission. Patients who suffered their fracture at home, in 

hospital or were not known to have had an accident associated 

with their fracture were more likely to die within three 

months than individuals who suffered fractures in other 

environments . 
The presence of cancer, either metastatic or other 

cancer, was significantly associated with death. Renal 

disease, mild to moderate diabetes, COPD, peripheral vascular 



T a b l e  22 

Mortality w i t h i n  Three ~onths+ 

N = 10,913 
Number of Deaths within Three Months = 1701 

Odds Ratio 95% Confidence ~ h i t  

Age (in years) 1.058 

Sex (female) 0.517 

Nursing Home 1.841 
Resident ( yes/no) 

Season (Fall) 
Winter 
Spring 
Summer 

Fracture Type 
(Closed 
Trochanteric) 
Open 1.617 
Closed 0.814 
Transcervical 

Closed 0.797 - 
Subtrochanteric 

Closed 1.006 
Unspecified 

Accident Location 
(Other Specif ic 
Accident) 
Home 1- 478 
Hospital 1,955 
No Known Accident 1.614 

Metastatic (yes/no) 3.817 
Other Cancer 1.869 
(yes/no) 
Renal Disease 3,213 
(yes/no) 
Paralysis (yes/no) 0.506 
Mild to Moderate 1.242 
Diabetes (yes/no) 

COPD (yes/no) 1,750 



169 
Peripheral Vascular 1.432 
Disease (yes/no) 
Liver Disease 3.895 
(yes/no) 

(yes/no) 1.626 

~dmit t ing  
Hospital Type 
(Teaching) 

Urban ~ o s p i t a l  
Major Rural 

Hospital 
Intermediate 
Rural Hospital 

Small Rural 
Hospital 

Out of Province 
Hospital 

Other Hospitals 

N o  Repair (yes/no) 

Fiscal Year 
No Repair 
Interaction (years* 
yes/no) 

Hospital Repair 
Frequency 
(Hospital C) 

Hospital A 
Hospital B 
Hospital D 
Hospital E 
125-1000 repairs 
c 125 repairs 

Transfer without 
Admission (yes/no) 

Fiscal Year (in 
years) 

Scheduled 
Admission (yes/no) 

Second Fracture 
Diagnosis (yes/no) 



Primary Repair O .  568 
(yes/no) 

Steprise l o g i s t i c  regression model siqnificant variables. 
Number of patients/Number of who died within 3 months of 
admission = 10,913/1,701. Goodlless of fit statistic = 8.4 
with 8 df (p =O. 3916) . PagelKetke s proportion of explained 
yariation by the model R, = 0.2389. 
Does not include the log length of stay variable 

disease, congestive heart failure and liver disease were also 

correlated with mortality. Overall, nine of the thirteen 

Charlson diagnoses used to generate the Charlson index 

variable were significantly associated with increased 

mortality among hip fracture patients. However , patients 

with paralysis were significantly less likely to die within 

three months than most patients with hip fractures. Only one 

additional comorbid condition was found to be associated with 

insufficiency. 

With regard to the delivery of care variables, 

admitting hospital was found to be significantly associated 

with early mortality. Patients initially admitted to 

hospitals outside of Manitoba or to other specif ic hospitals 

in Manitoba appeared to have a bet ter  short tenu survival 



rates than patients treated in Manitoba's teaching hospitals. 

Patients with repair procedures conducted in every major 

Manitoba hospital except Hospital D had a higher short term 

mortality rate than patients treated in Hospital C. Hospital 

C also had a significantly reduced short term mortality as 

compared to patients who received repairs in hospitals which 

conducted 1000 repairs or less during the study period. 

Patients who did not have a repair procedure were 

significantly more likely to die within three months of 

admission. Early mortality in patients without a repair 

procedure was more likely in the later years of the study. 

However, in general admission for a hip fracture in the early 

years of the study was more likely to result in early 

mortality. 

Patients transferred to another hospital without 

admission were more likely to die within three months than 

patients who were not. Patients with a scheduled admission 

were less likely to die. 

Individuals diagnosed with a second hip fracture after 

their index episode of care were significantly less likely to 

have died within three months after their initial fracture. 

This was also true for individuals with a repeat prirnary 

repair or a secondary repair. 



Socioeconomic status was not found to be a signif icant 

predictor of early mortality. The time to treatment variable 

approached statistical significance. 

Death between Three Months and One Year 

The variables associated with death between three 

months and one year after initial hip fracture repair are 

shown in Table 23. Individuals who died before three months 

were excluded frorn the analysis. 

The demographic variables which were significantly 

associated with hip fracture mortality were increasing age, 

male sex and residence in a nursing home. Season of the hip 

fracture w a s  also a significant predictor of mortality. 

Individuals admitted in the spring were more likely to die 

three months to one year after their initial hip fracture 

admission than those admitted in the f a l l .  

The location of the fracture was the only fracture 

characteristic significantly associated with rnortality 

between three months and one year after fracture admission. 

Individuals with accidents occurring in hospital or at home 

or who did not have a known accident appeared to be 

associated with increased mortality compared to those who had 

other types of accidents. 
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Table 23 

Mortality between Three Months and One Y e r v  
(Excludes Patients who died before three months 

after their initial admission) 

N = 8619 
Number of D e a t h s  between Three Months 

and One year = 1103 

Odds Ratio 95% Confidence Limit 

Age (in years) 

Sex (fernale) 

Nursing Home 
Resident (yes/no) 

Season (Fall) 
Winter 
spr ing 
Summer 

Accident Location 
(Other ~pecif ic 
Accident ) 
Home 
~ospital 
No Known Accident 

Metastatic (yes/no) 
Other Cancer 
(yes/no) 
Severe Diabetes 
(yes/no) 
Renal Disease 
(yes/no) 
Mild Diabetes 
(yes/no) 
COPD (yes/no) 
Peripheral Vascular 
Disease (yes/no) 
CHF (yes/no) 

Blindness (yes/no) 
Seizure Disorder 
(yes/no) 



~epair Type 
(Arthroplasty ) 
Open ~eduction 
Internal Fixation 
Other Repair 
Closed Reduction 
Internal Fixation 
Internal Fixation 
No Reduction 

No Repair (yes/no) 

Fisca l  Year / 
~epair Interaction 
(Fiscal Year/ 
Arthroplasty ) 

Fiscal Year/ 
Open Red. Int. 
Fix. Interaction 
Fiscal Year/ 
Other Repair 
Interaction 
Fiscal Year/ 
Cl. Red. Int. 
Fix, Interaction 
Fiscal Year/ 
Int. F i x .  No Red. 
Interaction 

Fiscal Year/ 
No Repair 
Interaction (years* 
yes/no) 

Fiscal Year (in 
years) 

Scheduled Admission 
(yes/no) 

Second Hip Fracture 
~iagnosis (yes/no) 

Secondary Repair 
(yes/no) 



Steprise l o g i s t i c  regression mode1 significant variables. 
m e r  of patients/Number of who dieci between 3 months and 
one year of admission = 8,619/1,103. Goodness of f i t  
statistic = 20.5 with 8 df (p =0.0085). Nagelqrkels - pzoportion of explained variation by the mode1 R, - 
0.1797- 

The presence of cancer, either metastatic or otherwise, 

was significantly associated with death. Both severe and 

mild diabetes, renal disease, COPD, peripheral vascular 

disease and congestive heart failure also correlated with 

mortality. Overall, nine of the thirteen Charlson diagnoses 

used to generate the Charlson index variable were 

significantly associated with increased three month to one 

year mortality among hip fracture patients. 

Of the additional comorbid disorders, seizure disorders 

were found to be significantly associated with increased long 

term mortality after a hip fracture. The diagnosis of 

blindness on hip fracture admission was associated with a 

reduced long term mortality rate compared to other 

individuals who suffered a hip fracture. 

Among the treatment variables, hip fracture repair type 

was significantly associated with long term mortality as was 

the repair type fiscal year interaction. Individuals who 

received an uncornmon specific repair or a unspecified repair 

were more likely to die than individuals who received an 

arthroplasty . In addition, individuals who received an 

interna1 fixation with no reduction in the later years of the 



study were also more likely to die than those individuals who 

received an arthroplasty. 

Individuals who w e r e  diagnosed with a second hip 

fracture outside their index admission or a secondary repair 

procedure were significantly less likely to die between three 

months and one year after their initial hip fracture 

admission. 2 The mode1 fit, using the Gooàness of Fit 

statistic, was not good. This will be discussed further in 

the discussion. Socioeconomic status was not found to be a 

significant predictor of mortality within one year and the 

thne to treatment variable approached statistical 

significance. 

Readmission Within One Year 

year 

24.  

from 

The variables associated with readmission within one 

after initial hip fracture repair are shown in Table 

Individuals discharge after March 31, 1992 were excluded 

the analysis due to incomplete follow up time. 

The demographic variables significantly associated with 

readmission within one year after discharge from the hip 

fracture episode of care were sex, residence in a nursing 

home and region of residence. Females and residents of 

When the analysis was repeated without late effects, 
repeat fracture diagnosis, primary and secondary repair 
variables, no additional variables were fond to be 
predictive of survival. 



nursing homes were less l ike ly  to be readmitted. Residence 

in any region except Winnipeg significantly increased the 

likelihood of readmission. 

Table 2 4  

Readmission within One Year 

Odds Ratio 95% Confidence L i m i t  

Sex (male) 

Nursing Home 
Resident (yes/no) 

Region of Residence 
(Winnipeg) 
Norman 
Central 
Eastman 
Interlake 
Westman 
Parkland 

Accident Location 
(Other Specif ic 
Accident) 
Kome 
Hospital 
No Known Accident 

Previous Admission 
(yes/no) 

Other Cancer 
(yes/no) 
Severe Diabetes 
(yes/no) 
Renal Disease 
(yes/no) 
Mild to Moderate 
Diabetes (yes/no) 

Dementia (yes/no) 



Congestive Heart 1,277 
Failure (yes/no) 

Log Length of Stay 1.347. 
(in log days) 

Transfer before 2.339 
repair (yes/no) 

Admitting ~ospital 
(~eaching Hospital) 
Other 
Urban 
Maj or Rural 
Intermediate 
Rural 
Small Rural 
Out of Province 

Hospital Repair 
Frequency 
(Hospital C) 

  os pi taï A 
  as pi taï B 
Hospital D 
Hospital E 
125-1000 repairs 
< 125 repairs 

Transfer without 
Admission (yes/no) 

Fiscal Year (in 
years) 

Scheduled 
~dmission (yes/no) 

Second Hip Fracture 
Diagnosis (yes/no) 

Late Effect 
Diagnosis (yes/no) 

Repeat Prim- 
~epair (yes/no) 

Death within 3 
months (yes/no) 



Death between 3 
months and 1 year 
(yes/no) 

Stepvise logistic regression model s ign i f i can t  variables. 
Number of patients/nrimber of readmissions within one year = 
10,213/4,504. Goodness of fit statistic = 88.7 w i t h  8 df (p 
= 0.0001). NagelKerkeus proportion of explained variation by 

2 the model R ,, = 0.2267. 

The location of the accident was the only fracture 

characteristic significantly associated with readmission. 

Patients whose accident occurred in hospital are less likely 

to be readmitted compared to patients with other specified 

accidents. 

Individuals with an admission within the year prior to 

their hip fracture were more likely to be readmitted after 

their hip fracture episode of care. Individuals with cancer, 

severe or mild diabetes and congestive heart failure as 

comorbidities were significantly more likely to be 

readmitted. However, individuals w i t h  renal disease and 

dementia were less likely to be readmitted. Of the 

additional comorbid disorders , arrhythmias were f ound to be 

significantly associated with readmission after a h ip  

fracture . 
With regard to the delivery of care variables, 

individuals who were transferred w i t h o u t  admission before 

their initial admission for hip fracture care were 



significantly less likely to be readmitted. However , 
individuals who were admitted and then transferred for repair 

were significantly more likely to be readmitted after their 

index episode of care. 

~dmitting hospital was significantly associated with 

readmission. Individuals admitted to f acilities other than 

the facilities already listed in Table 24 and patients 

admitted to out of province hospitals were significantly more 

likely to be readmitted within one year than individuals 

treated in teaching hospitals . Individuals initially 

admitted to major rural hospitals were less likely to be 

readmitted than individuals who were treated in a teaching 

hospital. 

~ndividuals who received their repair in Hospital B and 

Hospital D were more likely to be readmitted to hospital than 

patients who had their repair in Hospital C. Individuals who 

had their repair in hospitals which conducted less than 125 

repairs were less likely to be readmitted. 

Individuals who received their repairs in the latter 

part of the study were more likely to be readmitted as were 

patients with a scheduled admission for their initial hip 

fracture admission. Individuals who had a long length of 

stay on their index episode of care were more likely to be 

readmitted within one year. 



The diagnosis of a second hip fracture or a late effect 

of a hip fracture were significantly associated with a 

readmission. Individuals who had a repeat primary repair 

were more likely to have been readmitted. 

Individuals who died within three months of their 

initial hip fracture admission were less likely to have been 

readmitted, but those who died wimin three months and one 

year after their initial hip fracture were significantly more 

likely to have been readmitted. 

Socioeconomic status and tirne to treatment were not 

found to be predictive of repeat admission. However, tinte to 

treatment approached statistical significance. The mode1 

fit, using the Goodness of Fit statistic, was not good. This 

will be discussed further in the discussion. 

Nursinq Home Admission 

The variables significantly associated with admission 

to nursing home within one year of discharge from hip 

fracture episode of care are shown in Table 25. The analysis 

does not include subjects discharged from their index episode 

of care less than one year before the study ended. Al1 

subjects residing in a nursing home prior to index hip 

fracture admission or noted to be transferred from a nursing 

home on initial admission were also excluded. 



The demographic 

admission to nursing 

variables signif icantly associated with 

home after hip fracture were increasing 

age, region of residence and residence in a rural area. 

Residents of the Interlake region were more likely to be 

admitted to nursing home than residents in Winnipeg. On the 

other hand, residents of Parkland region and Norman region 

were significantly leçs likely to go to a nursing home. The 

accident location associated with the hip fracture was also a 

significant predictor of nursing home admission. Individuals 

whose accident occurred at home or in hospital were more 

likely to be admitted to a nursing home than individuals 

whose fracture occurred in other specified locations. 

The Charlson Index diagnoses significantly associated 

with nursing home admission were dementia and cerebral 

vascular disease. Parkinson's disease and alcohol abuse wexe 

also significantly associated with nursing home admission. 

However, peripheral vascular disease was inversely associated 

the nursing home admission. 

With regard to the delivery of care variables, 

admitting hospital was significantly associated with 

placement in a nursing home. Individuals initially admitted 

to an urban hospital or a small rural hospital were more 

Iikely to be admitted tc a nursing home than individuals 

treated in a teaching hospital. Individuals treated out of 



province were significantly less likely to be admitted to a 

nursing home. 

The interaction between fiscal year and repair type was 

significant. In cornparison to those patients who received 

arthroplasty, those patients with an open reduction and 

internal fixation, a closed reduction and internal fixation 

and an internal reduction without reduction were more likely 

to be admitted to a nursing home in the later years of the 

study. Generally, individuals admitted earlier in the study 

were more likely to be admitted to nursing home within one 

year of discharge. 

Repair day was also significantly associated with 

admission to nursing home. Individuals who had their repair 

on Thursday were more likely to be admitted to a nursing home 

than those patients who had their repair on Saturday. 

Length of stay and repeat admission within one year 

were also significantly associated with nursing home 

admission. Death within one year of admission significantly 

reduced the likelihood of being admitted to a nursing home. 

Time to treatment for a hip fracture was not 

significantly associated with nursing home admission. 

However, the socioecor.omic status variable was significantly 

associated with nursing home admission. The mode1 fit, using 

the Goodness of Fit statistic, was not good. This will be 

discussed further in the discussion. 



Table 25 

nutsing Home Admission Within O n e  Y e a r  
of H i p  Fracture Separation 

N=7 14 4 
Number of Nursing Home Admissions = 1213 

Odds Ratio Confidence L i m i t s  

Age (in years) 

Residence Region 
(Winnipeg) 
Norman 
Central 
Eastman 
Inter lake 
Westman 
Parkland 

Rural Residence 
(yeslno) 

Accident Location 
(Other Specif ic  
Accident) 
Home 
Hospital 
No Knom Accident 

Dementia (yes/no) 
Cerebral Vascular 
Disease (yes/no) 

Peripheral Vascular 
Disease (yes/no) 

Parkinson's Disease 
(yes/no) 
Alcoholism ( yes/no) 

Admitting Hospital 
(Teaching Hospital) 
Urban 
Maj or Rural 
Intermediate 
Rural 
Small Rural 
Out of province 
Other 



Repair Type 
(Arthroplasty ) 
Open Reduction 
Internal Fixation 
Other ~epair 
Closed Reduction 
Internal Fixation 
Internal Fixation 
No ~eduction 

Fiscal Year/ 
No Repair 
Interaction 
(years/no repair) 

Fiscal Year / 
Repair ~nteraction 
( years / 
Arthroplasty) 

Fiscal Year/ 
Open Red, Int. 
F i x .  Interaction 
Fiscal Year/ 
Other Repair 
Interaction 
Fiscal Year/ 
Cl. Red, Int. 
Fix. Interaction 
Fiscal Year/ 
Int, Fix. No Red. 
Interaction 

Fiscal Year (in 
years) 

Repair Day 
(Saturday ) 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 

Log Length of 
Stay (log days) 



Death within 
3 months (yes/no) 

Death between 
3 months and 
1 Year (yes/no) 

Stepuise l o g i s t i c  regression model significant variables. 
Number of patients/Number of nursing home admissions within 
one year = 7144/1213. Goodness of fit statistic = 114.8 w i t h  
8 df (p = 0.0001). ygelKerkegs proportion of explained 
variation by the model R m, = 0.2998. 

Urban Residents 

Table 26 shows an analysis of only urban residents. 

This analysis was performed to utilize the socioeconomic 

status variable which is valid for urban residents only. 

Residence in an area of low incorne was a significant 

predictor nursing home admission urban 

Most of the variables significant for al1 Manitoba 

residents were also significant for urban residents alone. 

In addition to the Charlson variables significant in the 

previous model, the diagnosis of metastatic cancer was found 

to reduce the likelihood of admission to a nursing home. For 

the other comorbidity variables, Parkinson's disease was not 

associated with nursing home admission in this model but the 



diagnosis of a pathological fracture was found to reduce the 

risk of nursing home admission. 

With regard to the delivery of care variables, fiscal 

year / repair type interaction, day of repair and treatment 

a t  Hospital C were no longer significant in this model. 

However, a scheduled admission was significantly associated 

with nursing home admission. 

T a b l e  26 

Nursing Home Admission Within One Year  
of H i p  Fracture separation: Urban Residents 

N=5588 
Number of Nursing Home Admissions = 851 

Odds Ratio Confidence L i m i t s  

Age (in years) 

Socioeconomic 
Status (l=low 
income) 

Residence Region 
(Winnipeg) 
Thompson 
Central 
Eastman 
Interlake 
Westman 
Parkland 

Accident Location 
(Other Specif ic 
Accident) 
Home 
Hospital 
N o  Known Accident 

Metastatic Cancer 
(yeslno) 
Dementia ( yes/no) 



Cerebral Vascular 
Disease (yes/no) 

Peripheral Vascular 
Disease (yes/no) 

Pathological 
Fracture (yes/no) 
Alcoholism (yes/no) 

Admitting Hospital 
(Teaching) 

O t h e r  
Urban 
Major Rural 
Intermediate 
Rural 
Srnall Rural 
Out of province 

Log Length of 
AStay (yes/no) 

Scheduled ~dmission 
(yes/no) 

~iagnosis of a Late 
Ef f ect of Hip 
Fracture Care 
(yes/no) 

Death within 
3 months (yes/no) 

Death between 
3 months and 1 Year 
(yes/no) 

Steprise l o g i s t i c  regress ion model s i g n i f i c a n t  variables . 
Number of patients/Nmber of nursing home admissions within 
one year = 5588/851. Goodness of fit statistic = 59.66 with 
8 U f  (p = O .  0001). 3ge lKerke8  s proportion of explained 
variation by the model R - = 0.4770. 



Among urban residents, the diagnosis of a late effect 

of hip fracture care was significantly associated with 

admission to a nursing home w i t h i n  one year  of admission for 

hip fracture care. The mode1 fit, using the Goodness of F i t  

statistic, was not good. This will be discussed further in 

the discussion. 



VI. Discussion 

This study is the one of the first to utilize the 

Health Care Financing Administration hamework for Quality 

~ssurance~' to conduct quality assurance investigations on a 

population basis and to focus efforts to areas of greatest 

need. The study looks at the effectiveness of hip fracture 

care on a population basis and examines a more comprehensive 

set of outcomes of care than previously examined in the 

literature. Insight is provided into the various factors 

(patient characteristics, fracture characteristics, treatment 

provided or the delivery of care setting) which may influence 

these outcomes. 

In addition, this study has provided a methodological 

basis for further studies measuring the impact of the medical 

care system on the health of the population. Indicators have 

also been developed to provide information on the factors 

which influence the quality of hip fracture care. These 

indicators identify aspects of hip fracture care which 

require improvement or further investigation; and provide 

much needed information on the effectiveness of hip fracture 

repairs . 

B. Limitations 

The indicators used in this study were based on a 

literature review of the various studies on hip fracture care 

and a basic understanding of the physiology of hip fractures. 



The validity of the indicators depend, in part, 

accuracy of the data upon which the analysis was 

on the 

based. 

Since the administrative data used in this study was 

collected for the purpose of payment of physicians and 

hospitals and not for quality assurance analysis, omissions 

in data and inaccuracies will have implications for the 

results of this study. ~ h i s  would be particularly true if 

different institutions or specific types of patients were 

consistently coded differently. Random misclassifications 

would tend to reduce the ability of the study to detect a 

significant relationship if it was present, but systematic 

biases could result in misleading conclusions. 

The validity of the indicator is also a reflection of 

how well it measures the factors which influence hip fracture 

outcomes. This will be discussed in the next section. 

Additional indicators, such as pre fracture functional 

status, the availability of a support person, the amount of 

blood loss, the delay from the tirne of fracture to the t h e  

of admission, etc., may be associated with hip fracture 

outcomes. However, data on these factors were not available 

for the study population. Chart reviews and other sources of 

data should be used to identify additional indicators which 

may explain the significant associations found in this study 

or provide additional explanatory power to the models. 



In addition, not al1 of the complications of hip 

fracture care potentially measurable by MHIS data were 

included in this study. Only diagnoses indicating outcomes 

specific to hip fracture care were investigated. Several 

researchers have created diagnostic codes which could be used 

to study complications within a hospital admission. 158,159 

These codes were not used in this study because they have not 

been validated. If certain hospitals code more complications 

than other hospitals, their outcomes would look worse in 

comparison. A future study linking MHIS diagnostic codes for 

complications with chart review data would be beneficial. 

Outcomes, such as mortality, readmission, revision of a 

hip fracture repair, increased length of stay and nursing 

home admission can serve as overall indications of lower 

quality care and will likely show less variation in coding. 

The serious individual complications, for example, pulmonary 

embolus, wound infections, etc. will likely be reflected by 

one of these longer term outcomes. Once areas of decreased 

quality are determined, studies with a narrower focus, such 

as a case-control study comparing regions with high and low 

nursing home admission, could identify the causes of the poor 

outcomes. 

Many variables were tested in these models, the more 

tests, the greater the possibility of a Type 1 error. In 

other words, rejecting the nul1 hypothesis when it is in fact 



true . 160 One method of preventing Type 1 errors is to raise 

the level of significance required to reject the nul1 

hypothesis. However, this decreases the power of the study. 

In this study, p < 0.05 was used the cut off level but 

the levels of significance are indicated in the tables for 

reference. Some Type 1 errors may have been committed using 

this strategy. On the other hand, important relationships 

may have been recognized. In the next section, findings 

which are inconsistent with the literature or do not have 

face validity are highlighted. Since this study was 

hypothesis generating and attempted to identify factors that 

contribute to adverse outcomes in Manitoba to provide focus 

for further research, more inclusive significance criteria 

were used. 

c. implications of the Pindings 

Evaluation of the Indicators 

Critical to the interpretation of the results of this 

study is an evaluation of the validity of the indicators. 

The indicators used in this study were classified into four 

categories: patient characteristics; treatment options; 

delivery of care variables and indicators of adverse 

outcomes. Each category provides useful information about 

the factors which contribute to the outcomes of hip fracture 

care. The following discussion will examine each indicator 



and its contribution to adverse outcornes, review the results 

of its use in previous studies and provide an interpretation 

of the f indings i n  this study. The impact of the indicator 

on al1 outcome variables will be examined simultaneously to 

provide a more comprehensive picture of its impact. 

Patient Characteristics 

Demoara~hic Variables 

Age 

Like other studies, 6,9,10 the incidence of hip fractures 

increased with age. This is consistent with the assumption 

that oçteoporosis and frailty increaçe with age.' This study 

shows that hip fractures increase with age until the very 

oldest age groups, then the rate declines. Most studies have 

not looked separately at individuals over 100 years. 4,6,10 

Due to the small numbers of individuals involved, the rates 

may not be stable. However, Jacobson et al. (1990) studied 

the hip fracture population in the U.S. and found a &-op in 

the rate of hip fracture for white women over 95 years of 

age . 35 The authorç suggested that it may represent a non 

sarnpling error or a survival bias. A competing hypothesis 

could be that these patients are less likely to be ambulatory 

and have less opportunity to fracture their hips. 

See Pages 16 to 24 



The cornparison of physician claims and hospital records 

in the nursing home population in this study revealed that 

about one percent of the hip fract~es could have been missed 

by our analysis. Theoretically, palliation and lack of 

hospital admission is more likely to occur in the oldest, 

most frai1 patients who fracture their hips. Lyon and Nevis 

(1984) found that in debilitated patients managed without 

surgery, survival is longer with fewer complications than in 

patients managed with surgery . 16' Further investigation of 

nursing home and community dwelling patients with a physician 

claim of a hip fracture diagnosis and no hospital admission 

is required to answer this question. 

The influence of age on the incidence of hip fractures 

was found to be reduced in nurçing homes in Manitoba. This 

finding may be explained in part by the work of Shapiro and 

Tate (1993). 126 They found that over t h e  the level of care 

and the age of individuals in nursing homes have increased. 

They also noted that patients in nursing homes with higher 

levels of care were significantly less likely to fracture 

their hip.  esp pi te admissions, who are more coxnxnonly level 

2, may have an increased rate of fracture. Baudoin et al. 

(1996) also found that the impact of age was reduced in 

patients who depended on a collective service versus patients 

who lived independently. 162 

2 Manitoba Health - C o n n i e  - Sawchuk - impression of 
respite hip fracture levels in Winnipeg January 7, 1994. 



With regard to the impact of age on the various outcome 

variables, it was found that increasing age was more commonly 

associated with a stay in hospital of over 100 days and 

increased mortality. These finding make intuitive sense 

because elderly patients are usually more frai1 and have more 

comorbidities. Baudoin et al. (1996) found, in general, 

elderly patients had more pressure sores and urinary tract 

infections and elderly patients admitted from home had more 

puhonary infections after suf f ering a hip fracture. 163 

~ r a i k  (1994) suggested that older patients appear to require 

a longer tirne to recover from their hip fracture. More 

intensive rehabilitation and a longer period of 

rehabilitation appeared to yeild a better recovery. 79 

Increasing age was also significantly associated with 

the risk of a second hip fracture. However, elderly nursing 

home residents were significantly less likely to have a 

second hip fracture diagnosis. This finding was consistent 

with the work of Shapiro and Tate (1993) . 126 Baudoin et al. 

(1996) did not find a relationship between a second hip 

fractures and age. 162 

Elderly individuals were significantly less likely to 

have a diagnosis of a late effect of hip fracture care and to 

receive a secondary repair. This trend may relate to the 

reduced survival rate of elderly individuals or a bias 



against making the diagnosis of a late eîfect of hip fracture 

care or doing secondary repair surgery in the elderly. 

Age was not a significant predictor of a repeat primary 

repair. The increased rate of second hip fractures may have 

offset the trend displayed with the secondary repair 

procedures. The performance of secondary repair procedures 

may be more discretionary. In a prospective study, Baudoin 

et al. (1996) found no dif ference in surgical or orthopaedic 

complications or thromboembolism with increasing age. 162 

Age was not predictive of xeadmission but it was 

signif icantly associated with nursing home admission. A 

possible explanation for this trend would be that only the 

most functional of the elderly patients are returned to the 

community . 

Sex 

About three quarters (72.5%) of the hip fractures over 

age 65 years were suffered by women. Jacobson et a l .  (1990) 

fourid that women made up 79 percent of the fractures in 

individuals 65 years and over registered with either the 

Health Care Financing Adminstration or the Department of 

Veterans Affairs in the United States. 35 Anderson et al .  

(1993) also found that women made up 79 percent of the hip 

163 fractures in a county in hgland. - 



In relation to the outcome measures, in most cases, 

males tended to have more adverse outcomes than females, 

Males stayed in hospital longer, had significantly higher 

mortality within the first year of the fracture and were more 

likely to be readmltted within that year, Baudoin et al. 

(1996) in a prospective outcome study of hip fracture 

patients also found males to have a higher mortality rate 

than fernales, 16* In their study, men also had more puhonary 

infections, surgical complications and pressure sores, but 

women had more urinary tract infections and thromboembolisms, 

poor et al. (1995) in their study of the determinants of 

reduced survival following a hip fracture in men found that 

the excess mortality could be explained best by interaction 

of the Eracgure with serious underlying medical 

conditions. 164 

Sex did not influence the risk of a second hip 

fracture, the diagnosis of a late effect of hip fracture 

care, or nursing home admission. 

With regard to repeat primary and secondary repair 

procedures, the results showed that females had significantly 

more repeat primary repairs while males had more secondary 

repair procedures. Since there was no difference in the 

drivers of additional repairs (second hip fractures and late 

ef f ect diagnoses} between the sexes, these f indings suggest 

that the choice of procedure may be discretionary or relate 



to inherent differences between the kinds of complications 

experienced by males and females which warrant different 

kinds of repairs. B o t h  the repeat primary procedure model 

and the secondary procedure model controlled for fracture 

type and the type of initial repair procedure. 

Nursing Home  esi ide nt Prior to ~irst Hip Fracture 

About one third of the hip fracture cases (29%) resided 

in a nursing home prior to their initial hip fracture. 

DeCoster et al. (1993) showed that 13.3% of Manitoba 

population 75 years of age and over resided in a Nursing 

home . 16' They alço çhowed that individuals 65 to 75 yearç of 

age utilized nursing homes at a much lower rate. Therefore, 

the hip fracture rate in nursing homes is increased to at 

least twice what would be expected if hip fractures were 

distributed evenly in the ~anitoba population age 65 years 

and over. 

In a case-control study in Australia, Cumming (1996) 

found the age and sex adjusted odds ratio for suffering a hip 

fracture while living in a nursing home compared to community 

dwelling was 2.7. 166 However, when a variety of comorbidity 

factors were controlled for, the difference in the rate of 

hip fractures between community and nursing home dwelling 

disappeared. Cognitive impairment was found to be the most 

important confounder. 



Shapiro and Tate (1993) examined the rates of fractures 

in different nursing homes in Manitoba. 12' Residents of 

proprietary persona1 care homes were more likely to suffer 

f a l l s  and fractures, Level of care required to manage the 

resident was used as the indicator of disability. However, 

cognitive impairment was not included as a discrete variable. 

Residence in a nursing home was extremely predictive of 

a second fracture. (RR=29.722) Nursing home residence was 

also extremely predictive of a very short length of stay in 

hospital. Nursing home residents were discharged 13.9 times 

£aster than non-nursing home residents. These findings 

suggest that the short length of stay may be contributing to 

the increased number of second hip fractures. It is common 

practise to hold the individual's nursing home bed for two 

weeks before it is given away to another client. Thus, there 

is extreme pressure to return the patient to the nursing home 

within two weeks. Further study of quality of patient care, 

rehabilitation, etc. , received by the resident on return to 
nursing home is required. 

In keeping with the increased number of second hip 

fractures, nursing home residents receive more repeat primary 

repairs. Nursing home residence is not predictive of a 

secondary repair, but it reduces the likelihood of a 

diagnosis of late effects of hip fracture care. 



Nursing home residents are more likely to die within 

one year of admission after a hip fracture. However, after 

controlling for second hip fractures, early mortality, repeat 

primary repairs, the demographic, comorbidity and delivery of 

care variables, nursing home residents appear to be less 

likely to be readmitted within the next year. This may be 

related to regular medical and nursing attention received at 

the nurçing homes or less aggressive treatment of disowders. 

Baudoin et al. (1996) found signif icant increases in a 

number of adverse outcomes for patients who resided in a 

institutionalized setting compared to those who lived at 

home. Patients in a institution were more likely to have a 

hip fracture in the Eirst place, more likely to die within 

two years, more likely to have pulmonary infections, surgical 

complications, pressure sores and urinary infections. 162 

Region of Residence 

Although residents of Norman have the highest age 

adjusted rate of hip fractures, they do not appear to have 

more adverse outcomes than other regions. Parklands has the 

lowest age adjusted incidence of hip fractures, a 

significantly lower nursing home admission rate, and a 

significantly reduced rate of diagnosis of late effects of 

hip fracture care. Westman also has a low rate of late 

effect diagnosis and Norman has a lower rate of nursing home 



admission. On the other hand, Interlake residents have 

significantly more nursing home admissions. These findings 

may reflect the availability of nursing homes rather than 

differences in adverse outcomes. 

A f t e r  controlling for residents who resided in rural 

areas within each region, Winnipeg residents were found to 

spend significantly more t i m e  in hospital on their index 

episode of care than residents of any other region. However, 

residents of al1 other regions were significantly more likely 

to be readmitted within one year of discharge Erom their 

index episode of care. An examination of discharge planning 

practises in Wimipeg and in other areas of the province may 

prove instructive. Multidisciplinary geriatric teams exist 

in Winnipeg, but their presence in other areas of the 

province is limited. In addition, Tataryn et al. (1994) 

noted that there were more physicians per 1000 people in 

Winnipeg than elsewhere in the province. 167 

Region of residence was not predictive of second hip 

fracture, repeat primary repair, secondary repair or 

rnortality within the first year after the index fracture. 

Residence in a Rural Area 

Examination of the observed distribution of index hip 

fractures compared to the expected distribution of hip 

fractures had they been randomly distributed in the 1986 



Manitoba population revealed proportionately more hip 

fractures in individuals living in rural areas (107.2% versus 

97.7%) than in urban areas. Ray et al. (1990) studied the 

Saskatchewan population and found that for al1 ages and for 

both sexes, the incidence of hip fractures in cities and 

t o m s  was greater than that in villages and rural areas. 9 

Villages had the lowest rate. The difference between the two 

studies are interesting. The Saskatchewan study dia not 

identify how they classified their subjects in the 

residential classificationsœ This study used rural postal 

codes and the analysis did not include nursing home 

residents- 

With regard to the outcome variables, rural residents 

stayed in hospital significantly longer than urban residents. 

Residence in a m a l  area was also a significant predictor of 

nursing home admission. These findings suggest that rural 

residence may impact on the ability to obtain home support or 

rehabilitation or that there are more nursing home beds 

available in rural areas. Rural residence was not predictive 

of any other outcome. 

Socioeconomic Status 

Socioeconomic status is associated with the incidence 

of many diseases and the relationship is usually 

graded , '68r169 r170' 17' This relationship was not seen with the 



variable used to measure socioeconomic status in this study. 

Since the relationship between socioeconomic status and hip 

fractures has not been investigated previously, it is 

difficult to determine if the lack of relationship is a true 

finding or relates measurement difficulties. 

Although area of residence may be a useful measure of 

socioeconomic status with younger people, it may not reflect 

poverty in the elderly because many elderly stay in their 

house for years. An area which is depressed now may have 

been relatively affluent when they moved in. 

In this study, the socioeconomic status variable was 

only significantly associated with nursing home admission. 

Residents in the more affluent urban neighbourhoods were less 

likely to be admitted to nursing home. Perhaps their homes 

are more suited to living with a disability and / or they 

have more resources for home support. 

Characteristics of the Hip Fracture 

Fracture Type 

Closed Trochanteric Hip Fractures 

The ratio of closed trochanteric fractures to closed 

transcervical fractures in this study was 1.25, with eight 

percent of the fracture diagnoses unspecif ied. Over t h e ,  

the rate of ratio of trochanteric to transcervical fractures 

appeared to decline slightly. Rates in the literature range 



from 1.04 to 1.43. 172r173r174 A population based study of the 

U.S. Medical claims data for patients age 65 years and over 

showed a ratio of other hip fractures to femoral neck 

fractures (transcemical) of 1.01. 
1 0 1  This ratio is 

substantially different than the ratio found in Manitoba. 

A large U.S. study which examined the Hospital 

~ischarge Data Base of the Maryland Health Services Cost 

Review Commission for 1979 through 1988 for individuals over 

65 years of age found that for women the ratio of 

trochanteric to femoral neck (transcemical) fractures 

increased progressively with age. 172 The ratio for white 

women age 65 to 69 was 0.75 but the ratio was 1.47 for women 

over 90 years. Mautalen et al. (1996) suggests that the two 

types of fractures have different physiological processes. 176 

Two thirds of the closed trochanteric fractures were 

treated with an open reduction with internal fixation. The 

remaining third of the repairs were divided among closed 

reductions with interna1 fixation and no reduction and 

internal fixation. Almost no arthroplasties were performed 

(< 1%). Of the 176 patients who had a trochanteric fracture 

in a study of hip fractures in Adelaide Hospital, 99% 

received compression screw repair. lis Population data from 

studies on the distribution of repair types for closed 

trochanteric hip fractures is not available for cornparison. 

With regard to the outcome variables, patients w i t h  



closed trochanteric fractures were significantly less likely 

to receive a diagnoses of a late effect of hip fracture care 

than patients with any other fracture type. This finding 

makes intuitive sense because trochanteric fractures, unlike 

transcervical fractures, do not usually result in avascular 

necrosis, they are less likely than open fractures to suffer 

from infection and subtrochanteric fractures are notoriously 

difficult to manage, 177 

Open Hip Fractures 

Open fractures were uncommon (1%) , Just over half of 

these patients received an open reduction with interna1 

fixation, but a quarter received other care. It was 

hypothesized that open fractures may have a higher mortality 

rate since they tend to be the result of more severe trauma 

and are often linked with other injuries and infection due to 

exposure of the bone. In this study, patients with open 

fractures were more likely to have a diagnosis of late effect 

of hip fracture care than patients with a diagnosis of a 

closed trochanteric fracture. Significant differences in 

outcomes were not found in the other regression models. 

Closed Transcervical Hip Fractures 

Almost half of the individuals with a transcervical hip 

fracture (45%) had an arthroplasty repair. Meanwhile, almost 



a third (28%) had an open reduction with an interna1 

fixation. No information on the Garden Stage of these 

fractures was available. The frequency of impacted or 

undisplaced hip fractures have been reported in the 

literature at between 8 and 27 percent. 178 LU-~ao et al. 

(1994) found that two thirds (64%) of the patients age 65 

years and over with transcervical fractures in the U . S .  

medical claims data had an arthroplasty repair. 101 

Individuals with transcervical fractures left hospital 

significantly earlier than individuals with trochanteric 

fractures and were less likely to die within three months of 

their fracture . A reduced mortality for intracapsular 

fractures compared to extracapsular fractures was also found 

by Keene et al. (1993). 175 Lu-Yao et al. (1994), in a 

population based study of 5 percent of the U.S. Medicare 

claims data, also reported similar findings. 101 However , 

patients with transcervical fractures were more Iikely to 

receive a late effect diagnosis, a repeat primary repair or a 

secondary repair than individuals with a trochanteric 

fracture. Further analysis of this data could establish 

whether these findings are the result of survival bias or 

represent a true increase in complications. 



~ubtrochanteric Hip Fractures 

About 3% of the hip fractures were subtrochanteric. A 

recent study by Michelson et al. (1995) found that 14% of the 

fractures were subtrochanteric. 17' However ,  the total çample 

s i z e  was only 169 patients. Clayer and Bauze (1989) found 

rates of 4%. 115 

Over three quarters of these fractures were treated by 

open reduction and interna1 fixation. Very little population 

based data on the distribution of repair types for 

subtrochanteric fractures exists for comparison. Patients 

with a subtrochanteric fracture stayed in hospital 

significantly longer than individuals with trochanteric 

fractures, but this relationship disappeared if the patient 

received a repair within the first 10 days of admission. In 

addition, subtrochanteric fractures were more likely to 

receive a diagnosis of late effect of hip fracture care than 

patients with a trochanteric fracture. These findings appear 

to reflect the increased difficulty in managing these types 

of fractures in comparison to trochanteric fractures. 

subtrochanteric fractures did not appear to otherwise 

influence the outcornes. 

Closed Unspecified Hip Fracture Diagnosis 

T h e s e  cases made up 3% of the total number of hip 

fractures in the study. These diagnoses may represent 



admission to investigate the presence of hip fracture, hip 

f xactures that were treated conservatively , hip fractures 

sustained in association with other injuries, a fracture of a 

previously repaired hip, individuals receiving care for a 

previous fracture, improper hip fracture coding, etc. , . It 

should be noted that if one institution codes more 

unspecified fractures, the findings for this variable may 

reflect institution characteristics. However, admitting and 

repair hospitals were controlled for in this study. 

About one quarter of the unspecified diagnoses received 

an open reduction and an interna1 fixation (24%) and about 

one quarter received an arthroplasty (22%). Over one third 

(38%) of the patients with this diagnosis did not receive one 

of the common hip fracture repair procedures. 

Individuals with a diagnosis of a closed unspecified 

hip fracture were more likely to receive a secondary repair 

than individuals with trochanteric fractures. This finding 

suggests that the category of unspecified fractures may 

include more cornplicated fractures or that many of the 

fractures are actually transcervical fractures which show a 

higher secondary repair rate. 

The hypothesis that miscoded transcervical fractures 

predominate in this category is also supported by the shorter 

length of stay. Those patients who received a repair within 

ten days of admission were discharged earlier than 



individuals with trochanteric fractures. However, this 

finding also supports the notion that these cases are being 

admitted for a planned second- repair. A chart review of 

individuals who received this diagnosis would be instructive, 

Other Trauma 

Other trauma at the t h e  of the fracture was 

hypothesized to have a negative impact on recovery, 

Additional trauma was associated with 8% of initial 

admissions for hip fractures. Two hip fracture diagnoses 

were noted on the initial admission of 1.6% of the subjects. 

Since right and left is not coded in the hospital abstracts, 

it is not possible to determine if these diagnoses represent 

bilateral hip fractures or a second hip  fracture of the same 

hip during one admission. 

The impact of this additional hip fracture was analyzed 

with the other trauma indicators as a dichotomous "other 

traumaw variable in the final rnodels. It was associated with 

a significantly increased length of stay in hospital, but no 

other adverse outcornes, 

"Possible early second hip fracture", measuring 

subsequent distinct hip fracture diagnoses over the remaining 

admissions in the index episode of care, was included in the 

final models . It was not associated with any adverse 

outcome. However, the number of cases involved were very 



small (N=60). On the other hand, some of these diagnoses 

may reflect an admission relating to the same fracture. 

Accident Location 

The assumption with this variable is that the accident 

location coded on admission to hospital is referring to the 

hip fracture. Only 7 of the patients had a missing code for 

this variable. V e r y  little has been written in the 

literature regarding the use of the location of the fall as a 

predictor of the outcome of a hip fracture. It was 

hypothesized that patients suf f ering a fracture while in 

hospital would do substantially worse than those who enter 

hospital with a hip fracture as their main cornplaint. 

Home 

Two thirds of the accidents associated with hip 

fracture admissions occurred in the home. Gerber et al. 

(1993) also found that 67% of the hip fracture accidents 

occurred at h o m e .  18* Compared to patients who suffered other 

specific accidents (farm accidents, traffic accidents and 

workplace accidents) and other unspecified accidents, home 

accident patients more commonly had hospital stays greater 

than 100 days. They were also more likely t o  die within one 

year of their hip fracture diagnosis or be admitted to a 

nursing home than patients who had other accident locations. 



Since frailer elderly would likely spend more time at 

home than in other areas, it would make sense that their 

accident would occur at home. Individuals who have their 

accidents in otkier areas may be less frai1 since they are 

able to go to these areas. Cobey et al. (1976) found that a 

history of going outside the home was predictive of improved 

hip fracture outcomes at s ix  months, 
181 

Tinetti et al. (1996) evaluated the findings from the 

Multiple Risk Factor Reduction trial of the ~railty and 

Injuries: Cooperative Studies of Intervention ~echniques 

(FICSIT) which showed significant reductions in falls in the 

intervention group of community dwelling elderly. lez The 

interventions included postural exercises, elevation of the 

head of the bed, medication review and adjustment, transfer 

training, environmental adjustments (eg. grab bars, raised 

toilet seats),  gait training, balance and or strengthening 

exercises and resistence exercises, Similar interventions in 

the community dwelling elderly in Manitoba rnay reduce the 

number of falls in the home. 

Hospi ta1 

About nine percent of the accidents associated w i t h  hip 

fracture admissions occurred in hospital. Patients suffering 

an accident in hospital had substantially longer length of 

stays than patients with any other accident location. This 



finding makes intuitive sense as the patients were likely in 

hospital for another reason prior to their hip fracture. 

The mortality rate and the nursing home admission rate 

are also increased for patients who had an accident in 

hospital as compared to patients who had accidents in 0th- 

locations, but these patients were less likely to be 

readmitted to hospital. The reduced readmission rate may 

relate to the reduced likelihood that these patients will 

return home to the community. These findings support the 

hypothesis that patients who fracture their hip in hospital 

have very poor outcornes. Every effort should be made to 

prevent hip fractures in hospitals, including identifying 

patients at high risk for falls, reducing the use of 

medications which cause central nervous system depression, 

ensuring the presence of appropriate lighting and hand rails, 

careful examination of circumstances where falls and 

fractures have occurred to reduce the risk of recurrences, 

etc, . . 

No Known Accident 

Patients with no known accident make up about 4% of the 

hip fracture cases. It was hypothesized that patients 

without an accident as a cause of their fracture may have 

very fragile bones. Therefore, they would be at risk for 

poor fracture healing. However, these patients did not stay 



in hospital longer, did not have more late effect diagnosis, 

primary or secondary repair procedures and did have a greater 

incidence of readmission or admission to nursing home. 

However, they were more likely to die within one year of 

admission than patients who had accidents in other locations. 

Perhaps , early mortality prevented the recording of other 

adverse outcornes. Alternatively, these patients may be a 

mixture of patients with fragile ' bones, those unable to 

communicate the location of their fracture and those admitted 

for a planned repair of a previous fracture. A chart review 

of patients with no known accident is necessary to determine 

the characteristics of these patients. 

S p e c i f i c  Accidents and Other Accidents 

Less than 1% of the accidents were specifically noted 

as a fann, workplace or traffic accidents. Therefore, this 

category was combined with the "other accidentw category 

which is not well characterized. ft is assumed that "othert' 

accidents take place in locations aside from those specified. 

Chart reviews are required to further characterize this 

indicator. Gerber et al. (1993) found that 9% of the hip 

fracture accidents were traffic accidents in patients over 60 

years of age. They also found that 23% of accidents were 

other accidents. 180 In this study, "other accidentstf made up 

20.3% of the hip fracture accidents. 



Patients in this category were less likely to stay in 

hospital for more than 100 days and less likely to be 

admitted to a nursing home than patients with accidents at 

home or in hospital. They were less likely to die within 

three months than patients with accidents in any other 

location, and less likely to die than patients with accidents 

at home or in hospital at three months to one year after the 

fracture. However, they were more likely to be readmitted 

than patients who had their accident in hospital. 

These findings suggested that these patients are in 

better health than most of the other hip fracture patients. 

The increased readmission rate may reflect the fact that more 

of these patients are discharged home. 

Day of Week of Fracture Admission 

Detemining when hip fractures occur may be beneficial 

in understanding their etiology. Fractures which occur on 

the weekend for example, m a y  be more likely to be associated 

with alcohol which could impact their outcome. However, the 

use of the variable for this purpose may not be that accurate 

as it represents the day on which the patient pxesents to 

hospital for care of the fracture and not the tirne of 

fracture. It is presumed that the patient would reach 

hospital within 24 hours of the fracture. However, in some 

cases this assumption may be wrong. This variable is more 



accurate for determining whether the outcornes of fractures 

are different depending on the day of the week that they are 

admitted (ie. a delivery of care variable). 

Less hip fractures are admitted on weekends and 

slightly more hip fractures are admitted on Monday and 

Tuesday. This finding suggests that either less fractures 

occur on the weekend, family or home care staff donft find 

patients until Monday, or patients are managed outside of 

hospital until the week begins. This same trend was found by 

D o l k  (1989) in a prospective study of hip fracture 

patients. 38 

Patients admitted on Friday spend significantly more 

time in hospital than patients admitted on Saturday. This 

may be the result of the reduced weekend staffing on the 

first few days of admission or the temptation to delay 

surgery to Monday. 

Patients admitted on ~onday' are significantly less 

likely to have a late effect diagnosis than patients admitted 

on Saturday. Could this be due to a well rested orthopaedic 

team? These patients would have the benefit of the most 

experienced staff being around for the most critical times of 

their care: the initial assessment, perioperatively and the 

first two days post surgery. Access to consultants and to 

other necessary care may also be better at this time. A 



study looking at how hip fracture care varies during the week 

would be of interest. 

Season 

More hip fractures occur in the fa11 and the winter. 

In Manitoba, ice and snow provide a slippery uneven surface 

for walking during these months. However, seniors are less 

likely to leave their home during this time. During the 

winter months, length of stay in hospital is significantly 

less than in the fall. However, season of the year is not a 

significant predictor of length of stay for individuals 

treated within IO days of their initial fracture admission 

date, 

Individuals admitted in the spring are less likely to 

die within three months but are more likely to die between 

three months and one year than patients admitted in the fall. 

Late fa11 and winter in Manitoba- is influenza season. 183 

Hospital admissions and mortality increase during the period 

of intense influenza activity- 183,184 Most of the deaths 

occur in persons aged 65 years and older. ls4 Therefore, the 

increased mortality seen in the fa11 and winter months may 

reflect the overall increase in mortality in this population 

related to influenza season. Alternately or additionally, 

seasonal affective disorder may play a role. 185 



In addition, 

patients admitted 

transf erred out of 

in nursing homes 

as 

in 

the 

and 

system to free up beds 

a consequence of influenza season, 

the winter may be more likely to 

hospital faster due to more vacancies 

a greater pressure on the hospital 

to admit more patients. Influenza and 

other illnesses which circulate in the fa11 and winter months 

in Manitoba may also serve to increase the frailty of the 

elderly population and increase their likelihood of a fa11 

and consequently a bip fracture. 

Fiscal Year 

The absolute number of hip fracture cases have 

increased with t h e  and this will likely continue to occur 

due to the aging of the population. 186 However, this 

analysis was not the focus of this study. It was 

hypothesized that the outcomes of hip fracture care would 

improve over time due to improved techniques. This has been 

found in other studies. 187 Over tirne, the length of stay 

of hip fracture patients has declined signif icantly . There 

have been less diagnoses of late effects of hip fracture 

care, less deaths within three months of admission, and less 

admissions to nursing homes. These findings suggest that hip 

fracture care is improving in Manitoba. 

In addition, patients who received arthroplasty were 

significantly less likely to be sent to nursing home in the 



later years of the study than patients in the major repair 

categories except those who received "other repairsVV. This 

significant interaction effect between arthroplasty and t h e  

suggests substantial improvements in the effectiveness of the 

arthroplasty procedure or the tendency to use arthroplasty in 

those patients more likely to return to the connnunity. 

However, the annual percentage of arthroplasty repairs in 

relation to the total number of repairs performed over the 

study duration has been consistently about 20%. 

On the other hand, the rate of readmission within a 

year, repeat primary repairs and secondary repairs have 

increased over tirne. This increased intensity of servicing 

may have a number of causes: increased survival has led to 

an increased need to conduct additional repair procedures; 

repair procedures have improved-, giving surgeons the 

confidence to adàress the pain and suffering of more 

patients; the shortened hospital stays have put patients at 

risk for complications and further procedures; the quality of 

initial repairs have deteriorated resulting in more 

revisions; or surgeons are subjecting patients to needless 

surgery. The first two explanations seem to be the most 

plausible. The survival bias makes these hypotheses very 

difficult to test. 

In addition to the apparent increase in servicing noted 

above, one finding suggests a possible decline in the quality 



of care over the. Patients who received interna1 fixation 

and no reduction died more commonly in the three month to one 

year period than patients who received arthroplasty. This 

finding may be a reflection of the improved survival of 

arthroplasty or a spurious result. This issue is explored 

further in the R e p a i r  Procedure discussion. 

~omorbiditv 

The Charlson Index 

The Charlson Index was a t oo l  developed by Charlson et 

al. (1987) to identify characteristics of a patient that 

would predict early mortality for medical patients. 146 The 

index was not validated for surgical patients or for adverse 

outcomes aside £rom mortality. The unweighted summary score 

validated by Romano et al, (1993) and the individual 

comorbidity diagnoses were evaluated for use as a m e a s u r e  of 

comorbidity for hip fracture patients. 14' S e e  Appendix 16. 

The individual Charlson comorbidity variables performed 

better than the Charlson Index. Therefore, the individual 

diseases were included in the models. These variables are 

denoted with a " ( C ) "  in the following discussion. 



Cancer 

Metastatic Solid Tumour (C) 

A diagnosis of metastatic solid tumour was 

1.9% of the hip fracture patients. As would be 

this diagnosis was associated with a significantly 

three month mortality rate and three month to 

found in 

expected, 

increased 

one year 

mortality. Robbins (1989) in a prospective cohort study 

found netastatic cancer to be predictive of 6 month 

postfracture mortality. 10 Urban residents with 

metastatic cancer were less likely to be admitted to a 

nursing home. This result suggests that home support for the 

dying may be better in urban areas or that the access to 

nursing home for these types of patients is more restricted 

in urban centres. 

Other Cancer (C) 

patients with other cancer diagnoses made up 4.0% of 

the hip fracture cases. Like metastatic cancer, any 

diagnosis of cancer signif icantly increased the three month 

mortality and the three month to one year mortality. 

However, due to the prognostic variability of the many types 

of cancers found in this variable and the less advanced stage 

of illness, the relative risk was not as pronounced. As 

would be expected, this diagnosis increased the risk of 



readmission within the year after the hip fracture admission. 

Respiratory Disease 

~hronic  ~bstructive Lung Disease (C) 

Patients with a diagnosis of ~hronic Obstructive Lung 

Disease (COPD) made up 9.7% of the hip fracture cases. COPD 

increased the risk of mortality within the first year after 

admission, the risk of a second hip fracture and the risk of 

a length of stay greater than 100 days. Galasko et al. 

(1985) found that peak expiratory flow rate correlated well 

with 3 month postfracture mortality. 188 Rabbins (1989) found 

that an abnormal lung physical exam and a history of smoking 

was predictive of 6 month postrracture mortality in a 

prospective cohort study. 10 

COPD is identified as a major risk factor for 

surgery. 78,189 Reduced ventilatory reserve can lead to 

significant problems postoperatively when patients experience 

atelectasis or pneumonia. Respiratory insufficiency or heart 

failure may occur. In addition, since the majority of COPD 

patients were likely to have been smokers, they were at 

greater risk for other smoking related complications, such as 

myocardial infarction. 

The increased length of stay for hip fracture patients 

with COPD suggests the need for increased recovery time or an 

increased risk of complications. Mullen and Mullen (1992) 



noted a complication rate of 21% for patients who had 

significant comorbidity, but their study did not identify 

COPD as a significant predictor of mortality. However, 

they did not perform a multivariate analysis. 

The increased risk of a second hip fracture for COPD 

patients may relate to a number of factors. Patients with 

COPD are likely to have had minimal exercise over a long 

period of time thereby causing increased osteoporosis . This 

problem will likely be enhanced due to the increased e f f o r t  

required to ambulate following the initial fracture. 

Steriods, which cause bone loss, are often used in the 

management of COPD. Ig0 In addition, weakness and hypoxia 

when walking may lead to falls and a reduced ability to break 

the impact of the fall. 

Grisso et al. (1997) in a case control study of male 

hip fracture patients found, among other factors, men in the 

lowest quintile of body mass had the greatest risk for 

fracture and smoking cigarettes or a pipe increased the risk 

of hip fracture independent of body mass. Previous physical 

inactivity was also major predictor of a hip fracture. 191 

Smoking is thought to increase the risk of osteoporosis 

through decreasing body weight, earlier menopause in women, a 

decrease in testosterone levels in men, and a reduction in 

gastrointestinal adsorption of calcium. 191 



~astric ~isease 

Ul cer (C) 

Patients with a diagnosis of a previous ulcer made up 

1.2% of the hip fracture cases. This variable was in the 

original Charlson paper. 14' However, it was omitted from the 

Romano et al. (1993) analysis because of its lack of 

predictive power, 148 The treatment for ulcer has 

dramatically improved over the last few years and the 

mortality from the disorder has declined. In keeping with 

this, the presence of an ulcer was not predictive of any 

adverse outcorne. 

Liver Disease (C) 

This variable is made up of both the mild and severe 

livex disease variables from the Charlson Index. 146 patients 

with these diagnoses made up 0.7% of the hip fracture cases. 

As would be predicted from the Charlson work, liver disease 

was very predictive of early mortality, However, it was not 

predictive of mortality between three months and one year. 

Mullen and Mullen (1992) found cirrhosis to be signif icantly 

predictive of early mortality. Liver diçease affects the 

maj or metabolic functions of the body, particularly protein 

metabolism, which is important in .fracture healing and the 

ability to fight infection. Bleeding complications are also 

of concern, 



Patients with liver disease were also more lïkely to 

receive a secondary repair. This finding was unexpected. 

Perhaps, it relates to poor fracture healing in these 

patients. 

Diseases Affecting the Vascular System 

Severe D i a b e t e s  (C) 

Patients with a diagnosis of severe diabetes made up 

2.0% of the hip fracture cases. This diagnosis significantly 

increased the three month to one year mortality but not the 

three month mortality. It was also significantly associated 

with readmission within one year of the hip fracture and a 

length of stay greater than 100 days. 

M i l d  to Moderate Diabetes (C) 

Michelson et al. (1995) found on interview that 9% of 

the hip fracture patients said they had diabetes. leo The 

findings in Manitoba were similar if severe and mild to 

moderate diabeteç were combined (2.0% + 6.7%). Patients with 

diagnoses of mild to moderate diabetes were more likely to 

die within a year after fracture than those without this 

diagnosis. Mild ta moderate diabetes was also associated 

with readmission within one year of discharge and a length of 

stay greater than 100 days. 



Mc~redie et al. (1986) suggest several hypotheses as to 

why patients with mild to moderate diabetes may be more 

difficult to manage within the perioperative period (before 3 

months) than patients with severe diabetes. The diagnosis of 

diabetes may not be known at the t h e  of the fracture. The 

stress of the fracture or the operation may result in a 

hyperglycemic coma. Due to the necessity to control blood 

sugar more precisely during the interruption in nutrition and 

the increases in blood sugar due to stress of a surgerical 

procedure, oral hypoglycemic agents are usually stopped 

before elective surgery and converted to insulin if safe 

levels of blood sugar are exceeded. 189 

However, in the case of a hip fracture, blood sugar 

levels are likely to be high due to the stress and pain of 

the fracture creating difficulties in controling blood sugar 

prior to surgery. Attention to the need to control and 

monitor blood sugar in patients previously on oral 

hypoglycemics may not be as apparant as it would be for a 

diabetic on insulin. 

Diabetics in general have a higher incidence than 

normal of vascular complications after operation, such as 

coronary and cerebral thrombosis because of the high 

incidence of atherosclerosis in diabetics. Wound healing is 

slow and infections are more frequent, especially if the 

diabetes is not well controlled. These findings appear to 



explain the increased three month to one year mortality, 

length of stay and readmission rates amoung diabetics. 

Renal Disease (C) 

A diagnosis of renal disease was found in 2.0% of the 

hip  fracture patients. Consistent with the Charlson et al. 

(1987) findings for medical patients, renal disease was a 

significant predictor of three month mortality and three 

month to one year mortality. 146 Robbins (1989) found that 

hip fracture patients with an elevated urea were more likely 

to die within 

Mullen (1992) 

mortality in 

patients. 114 

Patients 

the 6 month postfracture period. l" Mullen and 

also found renal fai lure tu be predictive of 

a prospective study of 400 hip fracture 

with renal disease were less likely to be 

readmitted with the next year than other patients. This 

finding is unexpected. Early mortality was controlled for in 

this analysis. Perhaps, they are receiving regular care by 

specialists which prevents readmission or that their dialysis 

care is not counted as an admission to hospital. The impact 

of renal disease on readmission requires further 

investigation. 



W i p h e r a l  Vascular Disease (C) 

The diagnosis of peripheral vascular disease (Pm) was 

found in 3.5% of the hip fracture patients. Consistent with 

the Charlson et al. (1987) findings, 146 peripheral vascular 

disease was associated with an increased relative r i s k  of 

death within the three months after the hip fracture 

admission and also over the next nine months. 

Patients with peripheral vascular disease were 

significantly less likely to be admitted to a nursing home 

even with control for early mortality. This finding was 

unexpected. Perhaps these patients are too unstable to be 

panelled for a nursing home. 

Myocardial Infarction (C) 

A diagnosis of an old myocardial infarction (MI) or a 

MI in the year prior to admission was found in 3.1% of the 

hip fracture patients. Previous myocardial infarction was 

not predictive of adverse outcomes in any of the models. The 

treatment and care of patients with myocardial infarctions 

has improved significantly over the last few years resulting 

in improved survival. lgl This may explain the lack of a 

relationship with mortality and morbidity in this study. In 

addition, there may have been collinearity with the 

conjestive heart failure variable. The MI variable may 



reflect those patients w i t h  a Mi without significant heart 

damage . 

congestive Heart Failure (C) 

A diagnosis of congestive heart failure in the year 

prior to admission was found in 5.3% of the patients. 

Congestive heart failure increased the relative risk of 

rnortality in the next year after admission and of returning 

to hospital in the next year. ~obbins (1989) in his 

prospective multivariate analysis of a group of hip fracture 

patients found that a chest X-ray suggestive of heart disease 

was predictive of mortality in t h e  6 month postfracture 

period. 10 

Congestive heart failure reduced the risk of being 

diagnosed with a late  effect of hip fracture care. This 

finding is unexpected but perhaps 'speaks to the idea that 

patients who would be poor candidates for surgery may be less 

likely to receive a late effect diagnosis. 

Severe Hypertension and M i l d  to Moderate Hypertension 

A diagnosis of severe hypertension was made in 1.1% of 

the hip fracture patients. Mild to moderate hypertension was 

found in 11.2% of the hip fracture patients. A study by 

Michelson et al. (1995) found that on interview 39% of the 

hip fracture patients said they had high blood pressure. 179 



230 

This finding suggests an under reporting of hypertension in 

this study or an over reporting by self report in hip 

fracture patients or both. 

A diagnosis of hypertension was not predictive of any 

adverse outcomes. Based on the work by Charlson et al. 

(1987) , it was hypothesized that hypertension would play a 
role in predicting hip fracture mortality. 14' If the self- 

reported incidence is correct, then less than one third of 

the hypertension patients w e r e  captured in this study. This 

may explain why hypertension did not influence outcomes. 

However, Mullen and Mullen (1992) in a prospective study of 

400 hip fracture patients 65 years and over also did not find 

an impact of hypertension on hip fracture mortality. 
114 

Therefore, data from both a retrospective chart review and 

from a prospective study suggest that it is not an important 

indicator. 

Diseases which Increase the Probability of Falling 

Cerebral Vascular Disease (C) 

Patients with a diagnosis of cerebral vascular disease 

(Cm) made up 5.3% of the patients. On interview, Michelson 

et al. (1995) found that 20% of hip fracture patients 

reported a previous stroke. 17' These f indingç çuggeçt that 

cerebral vascular disease may be under reported in claims 

data or that self-reports exaggerate the rate, 



Although CVD is a vascular disease, it usually 

profound effect on mobility. Xt is 1ikely that 

has a 

these 

mobility problems have led to the significantly increased 

length of stay in hospital and nursing home admission rate 

associated with this diagnosis in this study. 

This study did not find a relationship cerebral 

vascular disease and mortality as had been identified by 

Charlson et al. (1987) in their study of medical patients. 
146 

Gordon (1993) notes that a decline in stroke mortality has 

been observed internationally since the early 1900s with 

three distinct t h e  trends: 1900-1950, average rate of 

decline less than 1%; 1950-1970; 1.5% per year; and from the 

mid-1970s to the present, 405% per year. Changing risk 

factor patterns as well as improvements in blood pressure are 

responsible for the decline in stroke mortality in most 

populations. The reduction in stroke mortality may reflect 

changes in stroke incidence, declines in case fatality or 

bath . 194 
The lack of a relationship between hypertension and 

mortality in this study may be related to the declining 

influence of hypertensive stroke on mortality. In fact, the 

literature suggests that overall the mortality for patients 

with stroke has also declined. This phenornenon may be 

reflected in the lack of a relationship between previous 

cerebral vascular disease and mortality in this study. 



Parkinson's Disease and O t h e r  Disorders of Movement 

Patients with a diagnosis of Parkinson's Disease or 

another diagnosis of a disorder of movement made up 1.2% of 

the hip fracture cases. Michelson et al. (1995) found that 

5% of the hip fracture patients in Baltimore reported 

Parkinson ' s Disease. 17' A çtudy of the prevalence of 

Parkinson s disease in Aberdeen, Scotland revealed rates of 

0.3% in patients 60 to 69 years, 0;8% in 70 to 79 year olds 

195 and 1.9% in those patients over 80 years. 

Parkinson% Disease was significantly associated with a 

length of stay in hospital of over 100 days and nursing home 

admission. However, a relationship with nursing home 

admission was not found for urban residents. These findings 

can be explained by the influence of Parkinson's Disease on 

mobility. Difficulty w i t h  mobility would increase the t h e  

in hospital and increase the likelihood that the patient 

would be unable to go home. T h e  lack of a relationship with 

nursing home admission in urban residents suggests that more 

options for care in the home may be-available in urban areas. 

Jonsson et al. (1995) compared the rehabilitation of 

Parkinson's disease hip fracture patients with patients 

without the disease. Prior to the fracture, Parkinson's 

disease patients were less likely to be independently living 

in their own home. Postoperatively, women with Parkinson's 



disease were hospitalized for a significantly longer period 

and rehabilitation was slower and less successful. 196 

~aralysis (C) 

Patients with the diagnosis of paralysis made up 1.6% 

of the hip fracture cases. Individuals with this diagnosis 

who were operated on within the first 10 days of admission 

were more likely to stay in hospital greater than 100 days 

than other patients operated on within 10 days of admission. 

This finding may be explained by increased difficulty in 

mobilization or an increased complication rate. However, it 

is not clear why nursing home admission rates were not 

associated with the diagnosis of 'paralysis, Perhaps the 

number of patients were insufficient to reach significance 

since al1 of the patients in nursing home already were 

excluded from the nursing home outcome analysis. 

The diagnosis of paralysis was less likely to result in 

a patient receiving a diagnosis of a late effect of hip 

fracture care. ~ h i s  finding makes some intuitive sense since 

pain is usually a trigger to this diagnosis. In addition, 

the degree of osteoporosis is usually high in a paralysed 

limb. Healing of a fracture may to be compromised, 

Therefore, consistent with previous observations, there may 

be a tendency to not to diagnose -poor surgical candidates 

with late ef fects of hip fracture care. 



Blindness 

Patients with a diagnosis of blindness on previous 

admissions within the year prior to hip fracture care or in 

their index episode of care made up 5.3% of the hip fracture 

patients. On interview, Michelson et al. (1995) found tha t  

36% of hip fracture patients reported cataracts. 179 

Individuals with this diagnosis were less likely t o  die 

within three to twelve months after the fracture than other  

hip fracture patients. This finding suggests that these 

patients may be otherwise healthier than other hip fracture 

patients but due to their blindness are more likely to fall. 

In a prospective study of 7575 women age 75 and over, 

 argent-~olina et al. (1996) found that decreased bone- 

mineral density, neuromuscular and visual impairment were 

significant and independent risk factors for the risk of hip 

fracture . 197 

Deafness 

Patients with a diagnosis of deafness made up 0.9% of 

the study population. These patients were more likely to 

s t a y  in hospital longer than 100 days. The extended length 

of stay for deaf patients may be related to vestibular 

abnormalities which may accompany hearing loss. These 

patients may take longer to gain functional mobility. 



Robbins (1989) suggests that hearing loss may be 

associated with increased mortality after hip fracture. 10 

The physiological mechanism for this may be that some causes 

of hearing loss may be associated with systemic pathological 

conditions, such as stroke, brain tumors, etc. However, a 

relationship between mortality and deafness was not Eound in 

this study. 

Arrhythmia 

Patients with a diagnosis of an arrhythmia within the 

year prior to the hip fracture admission made up 3.1% of the 

hip fracture patients. It was hypothesized that arrhythmias 

may be associated with a second fracture, due to the possible 

risk of a Eall from a sudden decrease in cardiac function. 

However, there was no association with a second fracture in 

this study. There was also no association with increased 

mortality. 

This diagnosis was a significant predictor of 

readmission within one year of the hip fracture episode of 

care. Arrythymias are risk factors for syncope, strokes, 

falls, myocardial infarctions, conjestive heart failure, and 

the need for a pacemaker. Al1 'of which may result in 

hospitalization. 



~ementia (C) 

Patients with the diagnosis of dementia made up 11.5% 

of the hip fracture cases. Melton et al (1994), in a 

retrospective cohort study, found a'statistically significant 

increase (odds ratio of 2.8) in the risk of hip fracture in 

the year of onset the of diagnosis of Alzheimers disease. 198 

In 25 of the 26 cases, the diagnosis of Alzhiemerfs disease 

was made following the hip fracture event suggesting that the 

fracture brought the patient to medical attention or caused 

deterioration in a marginally compensating individual- The 

increased hip fracture risk for patients with Alzheimerfs 

disease continued over the 10 year study follow-up period 

(SMR = 2-9). 198 

In addition, Melton et al. (1994) found a relationship 

between Alzheimers diseases and early mortality. lg8 Rabbins 

(1989) also found that patients with a decreased mental 

status were more likely to die within 6 months of their hip 

fracture. l0 A relationship between dementia and mortality 

was not found in this study, but the Robbins study did not 

control for previous nursing home residence. 

Patients with dementia were more likely to remain in 

hospital more than 100 days and to be admitted to a nursing 

home- However, they are less likely to be readmitted within 

the next year. Ensberg et al. (1993) also found that 

patients with dementia were more likely to have a longer stay 



in hospital. lg9 The longer çtayç in hospital and the 

increased nursing home admission rates are not surprising 

since patients with dementia require a large amount of 

support. A patient with dementia and mobility problems may 

be too much to handle for the previous care givers and 

require placement in a nursing home. Many people mu& w a i t  

in hospital for a nursing home bed to become available. 

In addition, as noted in the Melton et al. (1994) 

study , lg8 the diagnosis of dementia may be a new issue for 
the patient and their family requiring careful assessment of 

their capabilities. Cognitive function may improve after the 

patient has recovered from their hip fracture. A patient 

must be stable to be panelled for a nursing home. 

The decrease in readmission rates among patients with 

dementia may be due to receiving most of their care in a 

nurçing home or that they are otherwise relatively healthy 

aside from dementia. 

Rheumatoid Ar-itis (C) 

Patients diagnosed with rheumatoid arthritis made up 

1.7% of the hip fracture patients. Rheumatoid arthritis 

reduces the range of movement of joints, causes pain on 

movement, and reduces the ability to react to a loss of 

balance. Joint pain may also cause osteoporosis due to lack 

of movement of the joints. It was hypothesized that this 



diagnosis would lead to mobility problems and added 

difficulty in hip fracture recovery. However, rheumatoid 

arthritis was not predictive of any-adverse outcome. 

Osteoarthritis 

Patients with the diagnosis of osteoarthritis in the 

year before their fracture or during their hip fracture 

episode of care made up 2.5% of al1 hip fracture cases. 

Osteoarthritis causes joint pain and limited range of motion. 

For patients who had their surgery within 10 days of 

admission, this diagnosis was associated with a greater risk 

of being in hospital for more than 100 days. It was also 

associated with increased risk of a secondary repair 

procedure. 

Osteoarthritis is a discretionary diagnosis , with a 

tendency for more of the severe cases, or the cases leading 

to an intervention being captured. Michelson et al. (1995) 

found that on interview 50% of the hip fracture patients said 

they had arthritis. 17' Rottensten (1996) also reports rates 

in the Canadian population age 75 and over of 51%. 200 

This diagnosis during the index episode of care may 

represent a complication of the hip fracture repair, or a 

preexisting condition which makes a secondary repair more 

likely. Therefore, as this variable is derived, its use as a 

comorbidity indicator is not valid. In a future analysis, 



only diagnoses prior to the index admission should be 

considered. 

Seizure Disorder 

Patients with a diagnosis of a seizure disorder on 

previous admissions within the year prior to the hip fracture 

or on the initial hip fracture admission were significantly 

more l ikely  to remain in hospital more than 100 days, suffer 

a second hip fracture, and to die between three months and 

one year after initial admission. It was hypothesized that a 

seizure disorder, due to the likelihood of a fa11 during a 

seizure, would contribute to a second hip fracture. The 

increased length of stay and the relationship with mortality 

was unexpected. However, if the seizures are the result of 

brain metastases or other progressive disorders, these 

findings could be explained. 

Alcoholism 

patients with diagnoses indicating alcohol abuse made 

up 1.3% of the hip fracture patients. Fink et al. (1996) 

estimates that the prevalence of alcohol-related problems in 

the community dwelling elderly range from 1% to 6% and from 

7% to 22% in elderly persons hospitalized for medical 

reasons . 201 Alcohol related problemç may include both 

physical and psychological disorders such as: alcoholic 



liver disease; alcoholic dementia; peripheral neuropathy; 

depression; insomnia; loss of libido; late-onset seizure 

disorder; confusion (masquerading as dementia) ; poor 

nutrition; incontinence; diarhea; myopathy; congestive heart 

failure; inadequate self-care; hypertension; fractures; 

macrocytosis; and adverse drug reactions. 201 

Patients with alcohol abuse were more l ikely to stay in 

hospital greater than 100 days, suffer a second hip fracture 

and be admitted to nursing home. Felson et al. (1988) also 

found that heavy and long-term alcohol consumption increased 

the risk of hip fracture from fa l l s .  202 In addition, it 

makes intuitive sense that alcoholics will have difficulty 

functioning at home and require more time in hospital and 

nursing home admission. 

Svstemic Diseases 

History of Depression 

Michelson et al. (1996) reported that major depression 

affects 5 to 9 percent of women. 203 They also found that 

past or cur ren t  depression in women was associated with 

decreased bone mineral density. 203 In this study, patients 

with a diagnosis of depression from admissions in the 

previous year before their admission made up 2.0% of the hip 

fracture patients. It is likely that this does not capture 

al1 the patients with a history of depression as many 



patients are treated on an out patient basis or had their 

depression episode more than a year before admission. 

Therefore, the probability of detecting a difference due to a 

history of depression is diminished. 

However, if the patient did have depression noted on a 

previous hospital abstract, they were more likely to stay in 

hospital greater than 100 days. Mossey et al. (1990) found 

that depression following a hip fracture was associated with 

a reduced likelihood of returning to full physical 

functioning. They also found that patients who had high 

depressive symptoms scores following a hip fracture (84%) had 

a history of depressed mood before the fracture. 
93 

Nutritional Insufficiency 

Patients with a diagnosis of nutritional insufficiency 

on their hospital admission in the year prior to their hip 

fracture or during their index episode of care made up 1.3% 

of the hip fracture cases. However, it is estimated that up 

to 20% of patients experiencing hip fractures have 

malnutrition. 91 

In this study, nutritional insufficiency was strongly 

predictive of a length of stay in hospital greater than 100 

days. It was also predictive of three month mortality. 

Bonjour et al. (1996) were able to show that nutritional 

supplementation of hip fracture patients substantially 



reduced complications such as bed sores, anemia, lmg or 

renal infections and mortality. 92 Lenqth of stay in hospital 

was also substantially reduced. Robbins (1989) found that 

low se- albumin levels approached statistical significance 

in predicting 6 month mortality. Io However, there w e r e  only 

216 hip fracture patients in the study. Patterson et al. 

(1992) also found that patients who were protein depleted had 

a higher prevalence of complications, stayed in hospital 

longer and had significantly lower probability of surviving 

one year. 90 

Diseases which Affect Bone Healinq 

Pathological Fracture 

A diagnosis of a pathological fracture was found in 

1.0% of the hip fracture patients. Half also had a diagnosis 

of osteoporosis. In a retrospective study of al1 patients 

managed operatively (441) over a twelve month period in 

Adelaide, Australia, Clayer and Bauze (1989) found a 6% 

pathological fracture rate related to disseminated 

malignancy. lrs However, the rate of metastatic cancer in the 

Manitoba hip fracture patients appears to be only 1.9%. 

Patients w i t h  a diagnosis o f  a pathological fracture 

were significantly less likely to have a secondary repair 

procedure. This is an interesting finding. One would expect 

that pathological fractures may be the most difficult to heal 



and may required additional repair procedures. This finding 

suggests that decision to under go secondary repairs may take 

into account the overall health of the patient and the 

probability of success. 

Urban residents with a pathological fracture were less 

likely to be admitted to a nursing home. This finding is 

unexpected, but consistent with the reduced rate of nursing 

home admission for patients with metastatic disease. 

However, since the finding was found only for urban 

residents, it rnay be that in urban areas more resources are 

available to allow these patients to remain at home. 

Osteoporosis 

Patients with a diagnosis of osteoporosis made up only 

3.5% of the hip fracture patients. It was hypothesized that 

the actual incidence would be higher. Osteoporosis is likely 

a discretionary diagnosis, with a tendency for more of the 

severe cases being captured within this group of patients. 

On interview, Michelson et al. (1995) found that only 10% of 

the hip fracture patients had ever been told that they had 

osteoporosis. 179 

A diagnosis of osteoporosis was associated with a 

significantly increased likelihood of staying in hospital for 

greater than 100 days. However, this relationship was not 

found in patients who had their operation within 10 days of 
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admission. These findings suggest that the severity of 

osteoporosis must be quite high in these patients as it 

appears to be related to delays in surgical management and 

discharge. Perhaps its impact on the management of the 

patient is a trigger to osteoporosis being identified as a 

significant diagnosis. This indicator appears discretionary 

and caution should be applied in its usage. 

Previous Admission 

The frequency of previous admi&çionç to hospital in the 

year prior to hospitalization for hip fracture (37.2%) 

suggests that a large portion of the hip fracture patients 

have other debilitating illnesses significant enough to 

warrant hospitalization. Wolinsky et al. (1997) found that 

28% of hip fracture patients in the U.S Longitudinal Study on 

Aging had a previous admission in the year prior to their 

fracture and this was significantly more than those 

individuals in the study who did not suffer a hip 

fracture. 204 Magaziner et al. (1997) divided hip fracture 

patients up into those who had O to 2 impairments of 

Activities of Daily Living (ADL) 'and those who had 3 or 

more. 39 They found differences in mortality trends for both 

groups. For those with O to 2 impairments, the differences 

in the survival from the control population with similar ADL 

function continued to increase over the, However, for those 



study participants who had 3 or more impairments in ADL, a 

significant difference in sunrival was shown at 6 months post 

hip fracture. However, at about 4 years the s w i v a l  curves 

were the same. The authors suggest these f indings indicate 

that among those who are frail, a hip fracture may be one of 

the many events that occur and accelerate an older person1s 

chance of dying . For older perçons without significant 

disease or disability, a hip fracture appears to have a more 

insidious effect that may signify the beginning of the end. 39 

In this study, previous admission to hospital was not 

predictive of premature mortality. Although previous 

admission is not a good measure of ADL, it was hypothesized 

to be capturing patients who were not doing well in the 

community . However, it is likely that the comorbidity 

variables had collinearity with this variable. 

Previous admission to hospital within the year prior to 

initial admission for a hip fracture was found to be 

predictive of readmission within one year of discharge from 

the index episode of care. It was also predictive of an 

increased length of stay of over 100 days for those 

individuals who received their hip fracture repair within 10 

days of admission, 



Surrunarv of the Comorbiditv Variables 

Generally, it appears that cancer, liver disease and 

vascular diseases have their biggest impact on mortality. 

Severe diabetes also had a strong influence on length of 

stay. The systemic diseases increased length of stay and, in 

the case of nutritional deficiency, mortality. Chronic 

respiratory disease increased mortality, length of stay and 

second hip fracture risk. Diseases which impact mobility 

appear to have their largest influence on increasing length 

of stay, nursing home admission and in some cases, second hip 

fracture risk. Disorders of bone and gastric disease appear 

to have little impact on outcomes, although the diagnosis of 

osteoporosis was predictive of an increased length of stay. 

The diagnosis of a late effect of hip fracture care, 

and the occurrence of a repeat primary or secondary repair 

were largely unaffected by comorbidity. However, it appeared 

that diseases that would make patients a poor surgical risk 

were less likely to receive a late effect diagnosis or a 

secondary repair. 

Readmissions were affected mildly by a variety of 

comorbidities with no apparent pattern based on the above 

classification. Previous admission was extremely predictive 

of repeat admission. Perhaps more comorbidity variables 

would have been significant if this variable was not 

included . 



The ability of the claims data to capture the true 

incidence of these comorbidities is called in question by the 

interview study of hip fracture patients by Michelson et al. 

(1995). However, there are inaccuracieç in self reporting 

of illness. Physicians will likely diagnose the most severe 

cases or debilitating cases of disease, particularly if it 

was perceived to impact on the management of the hip 

fracture . Theref ore, claims data, based on physician 

diagnoses, may pick up the most severe cases and detect a 

relationship if present. On the other hand, if the reporting 

of these diagnoses are relatively random, then it is unlikely 

that a relationship will be detected even if present. 

Therefore, conclusions can not be drawn if these diagnoses 

fail to show a relationship in this type of study. 

Treatment Variables 

In this study, only repair type was examined as a 

treatment variable. Other factors may be equally important, 

such as approach to surgery (anterior versus posterior), use 

of antibiotics, the use of thrombolytic therapy, nutritional 

support, fluid and electrolyte management, pain control, 

physiotherapy, the use of pressure stockings, consultation 

with specialists, the appropriate management of comorbidities 

and complications, geriatric multidisciplinary team 

assessment, etc., but were not assessed in this study. 



Repair Type 

The distribution of repair types was discussed in the 

review of the fracture type findings. However, several 

additional points need to be made. Based on usual clinical 

practise, open reduction of the hip fracture in 47% of the 

patients would be very musual. Most internal fixations 

(approximately 90%) would have a closed reduction before the 

interna1 fixations. Therefore, it appears that the coding 

practises for internal fixation are not accurate. This may 

reilect lack of understanding by the coding staff, the way in 

the surgeons dictate their operative reports or both. Future 

studies should not look at how the reduction was performed 

and combine Open R e d u c t i o n  and Internal Fixation 7935 ' , 

Closed R e d u c t i o n  and Internal Fixation '7915' and N o  

R e d u c t i o n  and Internal F i x a t i o n  '7855' into one Internal 

Fixation variable. 

In the analysis of the data in this study, these three 

internal fixation procedures appear to be performing 

similarly and the major findings have been their differences 

with the arthroplasty, no repair procedures, and orner repair 

procedures. However, there is one exception, patients who 

received internal fixation and no reduction died more 

coIIUU0nly in the three month to one year period than patients 

-- - 
3 Dr. David Lyttle, Director of Orthopaedics, 

Rehabilition Hospital, Health Sciences Centre, ~innipeg, 
Manitoba. March 25, 1999. 
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who received arthroplasty. The odds ratio was 1.1 at the 95% 

confidence limits suggesting the relationship was not very 

strong and may have occurred by chance. In addition, this 

finding was not in keeping w i t h  the hypothesized determinants 

of three month to one year mortality. Other studies have 

found treatment factors were not associated with mortality 

after 90 days. 101 

Lu-Yao et al. (1994) examined patterns of treatment 

specific mortality for patients who had femoral neck 

fractures . 'O1 They found that patients treated with other 

care suffered higher mortality than those treated with 

interna1 fixation or hemiarthroplasty. Patients treated with 

arthroplasty had a modestly elevated short-term mortality 

(RR=l. 2 CI=l.O6,1.38) . However , among those who survived 90 

days, there was no detectable difference in mortality beyond 

three months after the hip fracture. 10 1 

In this study, arthroplasty was not significantly 

associated with 90 day mortality. The reason for the 

difference between the two studies may be the utilization of 

arthroplasty on a broader range of patients in the United 

States (arthroplasty rates of 64% in patients with 

transcervical fractures versus 45% in this study) . On the 

other hand, Lu-Yao et al. (1994) study may have had more 

power to detect a relationship since they had 13,167 

101 transcervical fracture patients and this study had 4760. 



250 

Alternatively, this relationship could have appeared by 

chance, since the relative risk was low (RR=l. 2) and it was 

only significant at the 95% confidence limits. A question 

for the orthopaedic community is whether a relative risk of 

1.2 is clinically signif icant? m e r  population based 

studies of this issue are required. 

Repair type was also not related to length of stay, 

repeat hip fracture, three month to one year mortality, or 

readmission within one year. However, patients who did not 

receive a repair procedure on their index admission had 

shorter stays in hospital (controlling for early mortality), 

were less likely to receive a secondary repair, but were more 

likely to die within three months of admission to hospital 

with a hip fracture. 

The increased mortality rate for patients who did not 

receive a repair is not unexpected. 77 ~owever, in a i s  

study, patients who did not have a repair at their initial 

admission made up 11.1% of the hip fracture cases. Keene et 

al. (1993) found in a consecutive prospective study that 5.3% 

of the patients were medically unfit to receive a repair or 

received conservative treatment. 17' This finding suggests 

that the lino repair1' variable rnay be composed of additional 

patients in this study. m e r  analysis of the patients who 

did not receive a repair would be important. 



Patients who received arthroplasties were significantly 

less likely to have a diagnosis of a late effect of hip 

fracture care, to have a repeat primary repair or to have a 

secondary repair compared to al1 other types of repairs. 

Obrant (1996), in his review of hip fracture procedures, 

noted that arthroplasty repairs for transcervical fractures 

were showing lower reoperation rates within two years of the 

repair and better pain relief and mobility in the first year 

after operation. '* ~n interesting further analysis on this 

study data would be to examine the complications for each 

repair procedure five years after the hip fracture. 

This study also shows that over tirne, fewer of the 

patients entering nursing home for the first time after a hip 

fracture episode of care had received an arthroplasty repair. 

Lu-Yao et al. (1994) also showed that nursing home residents 

were less likely to receive an arthroplasty repair.lol Theçe 

findings suggest that patient characteristics play a role in 

the selection of the repair procedure. 



Delive- of Care Variables 

Delivery of care variables repreçent systemic factors 

or influences that impact hip fracture care. 

Transfers (See ~ppendirt 14) 

Transfer Before Re~air 

Patients admitted to another hospital before their 

repair made up 11.0% of the cases, Delays in receiving a 

repair due to assessment in another hospital were 

hypothesized to have an adverse effect on patient outcomes 

and thought to be an issue in Manitoba due its geographic 

size and relation to appropriate referral centres for hip 

fracture repair . 
However, this indicator was only predictive of 

readmission. The increased readmission rate may reflect the 

propensity for these patients to spend a great deal of time 

in hospital. In this analysis, region of residence was 

controlled for. Further study of this group of patients may 

be revealing, 

Transfer Without Admission 

Patients transferred from another hospital without 

admission made up 4.0% of the patients in the study. 

Patients actually admitted to hospital and then transferred 



are likely to be more stable than those individuals seen in 

the emergency department and transferred directly out. 

Patients transferred without admission were 

significantly more likely to die within the first three 

months after their fracture. However, they spend less t h e  

in hospital than the average hip fracture patient and were 

less likely to be readmit ted .  The reduced length of stay in 

hospital and the reduced readmission rate may be a reflection 

of the early mortality. 

The pattern of adverse outcomes tends to reflect a 

group of patients who do worse in the short term, whether 

this be due to the severity of their injury or the delay in 

receiving appropriate care. This suggests that this variable 

is capturing an important characteristic of hip fracture 

patients which is independent of the absolute time prior to 

surgery . F'urther characterization of these patients to 

determine if what is captured here is an inherent 

characteristic of the patient or a delivery of care factor 

leading to adverse outcomes is an important research area. 

Admitting Hospital 

Patients admitted to a teaching hospital on their 

initial admission stayed in hospital significantly less time 

than patients in other urban hospitals, major rural hospitals 

and other specified hospitals. However, this relationship 



disappeared when in patients who received their repair within 

the first ten days of admission. In other words, in the 

typical hip fracture episode of care, admitting hospital type 

did not appear to make a difference in length of stay. 

Admitting hospital type was also not predictive of 

second hip fractures, late effect diagnoses, primary repair 

procedures, or secondary repair procedures. 

Three month mortality was significantly lower in 

patients initially admitted to out of province hospitals and 

other specific hospitals as compared to teaching hospitals. 

It is likely that patients who are travelling out of province 

when they sustain their injury are healthier than those who 

remain behind. Admission to one of the specialized hospitals 

at the time of the hip fracture may mean that the patient is 

more stable and is not transferred directly. Almost no 

repairs are done at these hospitals. 

Patients initially admitted to other specified 

hospitals or out of province hospitals were significantly 

more likely to be readmitted within the next year than those 

admitted to teaching hospitals. This may be related to the 

increased survival in these groups of patients. Patients 

admitted to major rural hospitals were significantly less 

likely to be readmitted than patients in teaching hospitals. 



Patients admitted to urban hospitals or small rural 

hospitals were significantly more likely to be admitted to 

nursing home than patients initially admitted to a teaching 

hospital. Patients admitted to out of province hospitals and 

other specific hospitals initially were less likely to be 

admitted to a nursing home, 

In suuunary, it appears that patients admitted out of 

province and to other specific hospitals are the least likely 

to have adverse outcomes, but they may be the most stable 

patients. Urban hospitals and small rural hospitals do not 

appear to be as aggressive in discharging their patients home 

as the teaching hospitals. However, this appears to result 

in increased readmission rates for teaching hospitals as 

compared to major rural hospitals. 

Repair Hospital 

Repair hospital type was not a significant predictor of 

any outcome, Classification of the hospitals by repair 

frequency was found to be a better predictor of adverse 

events . 

Time to Surgery 

Separate analyses were conducted looking at the impact 

of this variable on the various outcomes because only 9556 



( 7 8 % )  

days 

of the hip fracture patients had their repair within 10 

of admission. 

Delayed thne to surgery was significantly predictive of 

a length of stay greater than 100 days. This finding 

suggests that delays in surgery may result in increased 

complications or that there may be patient factors which 

contributed to the delay in repair which were not captured in 

our comorbidity analysis. hsberg et al. (1993) found that 

greater than 3 days to treatment was predictive of an 

increased length of stay. 199 

Russin and Russin (1981) found in a study of a 

consecutive series of patients that delays in getting the 

patient to surgery were due to the need for prior medical 

treatnient of concurrent illness. log Holt et al. (1994) noted 

an increase in morbidity and mortality after a 30 hour delay 

in hip fracture repair but they comment that they were unable 

to rule out confounding due to patients with comorbid 

conditions. 205 From their review of the literature, Morrison 

et al. (1998) suggest that for patients who do not have 

active comorbid illness, surgical repair of the hip  fracture 

between 24 and 48 hours is associated with a decxease in one 

year mortality. 76 Therefore, the inability to show an 

significant impact on mortality in this study may be due to 

an interaction effect with comorbidity. Further study in 

this area should control for this possible interaction. 



Time to hip fracture repair was also not predictive of 

a second hip fracture, a diagnosis of a late effect of hip 

fracture care, a repeat primary repair, a secondary repair, 

readmission or nursing home admission. 

Day of ~ i p  Fracture Repair 

Most of the repairs w e r e  conducted on Wednesdays and 

~ridays. However this pattern does not correspond to the 

admission days which were relatively even throughout the w e e k  

with a dip on the weekend. Therefore, the pattern suggests 

that it may correspond to when operating time is available in 

the high frequency repair hospitals. The only outcome 

significantly associated with this variable was nursing home 

admission. Patients who received their repairs on Thursday 

were more likely to end up in nursing home than patients 

admitted on Saturday. This finding is unexpected and 

difficult to explain. 

Frequency of Surgery by Surgeon 

Few hip fracture studies have actually looked at the 

impact of surgeon skill on hip fracture care. However, Dolk 

(1989) found that hip fracture outcomes were better  when a 

non-specialist surgeon performed the surgery. 38 ~ o l t  et al. 

(1994) found that surgical skill played only a minor role in 

the outcomes of 1000 consecutive patients i n  Britain. 205 



Chiasson et al. (1997) found similar outcomes for generalist 

and orthopaedic surgeons who overall did similar volumes of 

repairs 206 

Frequency of hip fracture repair by treating surgeon 

was only predictive of the diagnosis of a late effect of hip 

fracture care. Patients whose surgeons performed 25 to 124 

repairs were more likely to have a late effect diagnosis than 

patients whose surgeon performed less than 25 repairs. There 

were no significant differences with those surgeons who 

performed more than 125 repairs. ~ h i s  finding does not make 

sense according to the findings in the literature unless the 

surgeons who performed less than 25 cases during the study 

were operating on easy cases. This f inding requires further 

investigation. 

Herberts and Malchau (1997) suggest that a population 

based registry of adverse outcomes from total hip replacement 

has improved hip fracture practise in Sweden by providing 

evaluation to facilities and physicians of hip fracture 

outcomes and thereby allowing targeted improvements to be 

made in certain kinds of patients and certain kinds of 

procedures. 96 The provision of feed back to phyçicians has 

been a documented way of improving practise and is used by 

the Medical Review cornmittee in Manitoba- A hip fracture 

registry for adverse events may be something that could be 

incorporated into this process. Herberts and Malchau (1997) 



reported an improvement over t h e  in their hip fracture 

complication rates for the total hip replacement and revision 

procedures. 96 However, this phenomenon waç also observed in 

this study in the absence of such a system. It is difficult 

to Say whether a registry would further improve the outcomes. 

In Manitoba, no provincial guidelines for hip fracture 

care exist. Care maps have been shown to improve the 

outcomes of hip fracture patients. 95 It is recommended that 

the College of Physicians and Surgeons of Manitoba and the 

Manitoba Association of Registered Nurses establish 

guidelines for hip fracture care. 

Frequency of H i p  Fracture C a r e  by the Repais Hospital 

The concept of experience makes perfect was extended to 

the repair hospital as well. It was hypothesized that those 

hospitals who treated more hip fracture patients would have 

better outcomes than those hospitals who treated fewer 

patients. Patients of hospitals providing less than 125 

repairs in the study stayed in hospital significantly longer 

than those patients in hospitals - performing 125 to 1000 

repairs. When only repairs occurring within 10 days of 

admission were considered, patients in Hospital A, Hospital B 

and Hospital C also spent significantly less t i m e  in hospital 

than patients cared for in hospitals with less than 125 

repairs. 



This finding may have been influenced by the 1985 

College of Physicians and Surgeons of Manitoba guideline 

designating the class of hospital that can perform open 

reductions of hip fractures. Some hospitals may have 

stopped performing hip fracture repairs. Therefore, certain 

types of repair hospitals or hospitals with low frequency of 

repairs in this study may also be reflecting a time bias, 

since most of their repairs would have been in 1985 or 

earlier. An examination of the number of repairs by hospital 

type before and after 1985 may provide insight as to the 

impact of the guidelines. 

Patients in hospitals performing less than 1000 repairs 

during the study period and patients with repairs done in al1 

of the very high frequency hospitals except Hospital D had a 

significantly higher three month mortality rate than patients 

in treated in Hospital C. Patients treated in Hospital B and 

Hospital D were significantly more likely to be readmitted 

than patients treated in Hospital C. 

Patients with their repair done in Hospital C were 

signif icantly more likely to be given a diagnosis of a late 

effect of hip fracture care compared to patients who received 

a repair in hospitals who performed less than 125 repairs 

during the study . However , they were signif icantly less 

likely to receive a seconda- repair compared to most of the 

other hospitals. One would expect that the more late ef fect 



diagnoses the more likely a secondary repair procedure. 

Perhaps, this hospital has a tendency to code more late 

effect diagnoses. On the other hand, this hospital may be 

reluctant to perform secondary repairs. Further 

investigation of hospital C 

Hospital C seems to 

is warranted. 

differ from most of the other 

hospitals. In most cases, it appears to have better outcomes 

of care than other hospitals of its size. It rnay also be 

useful to examine the practises of hospital C to determine 

how they were able to obtain their outcomes. Evans et al. 

(1980) f ound di f  f erences in mortality between t w o  

hospitals. 207 They tested multiple factors and found that in 

the hospital with the poorer outcomes, patients were more 

likely to be a resident of an institution, of lower 

socioeconomic status, less l ike ly  to have been injured i n  a 

public place, and more likely to be mentally impaired, had a 

longer delay before surgery, and possibly subject to lower 

staffing levels. However, regression analysis w e r e  not done 

on these variables to determine the most significant factors. 

Scheduled Admissions 

Scheduled admissions accounted for 3 -5% of the hip 

fracture cases. It is not clear why a hip fracture repair 

would be scheduled unless the patient was having a subsequent 

repair procedure. Interviews with admitting and triage staff 
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at the two major teaching hospitals in Winnipeg suggest that 

al1 hip fractures would be sent throught the emergency 

department and the patients would be triaged and assessed in 

department before being sent to the w a r d ,  even if the ward 

and the orthopaedic surgeon w e r e  expecting them. These 

patients would not be coded as scheduled. However , they 
cautioned that not al1 triage nurses may code the same way. 

Planned elective surgery would be sent through admitting and 

would be coded as a scheduled admis~ion.~ A chart review may 

be the only way to detemine the characteristics of these 

patients who have scheduled admissions. Since this variable 

appears to have a unique impact on hip fracture recovery, 

this research would be of interest. 

A scheduled admission reduced the likelihood of early 

mortality and for patients who received a repair within 10 

days of admission, a long length of stay. However, a 

scheduled admission increased the likelihood of a reaàmission 

and for urban residents, nursing home admission. These 

latter two findings may be related to the increased survival 

rates for these patients. The literature suggests that the 

outcomes for emergent or unplanned surgery are substantially 

worse than for scheduled surgery. 78 The relationçhip between 

this indicator and these outcomes suggests that the indicator 

Discussions w i t h  Health Sciences Centre and St. 
Boniface Hospital admitting clerks and triage nurses on duty, 
February 11 and 12, 1999. 



may be measuring planned admissions and these patients have 

unique characteristics. 

Outcome Variables 

The factors predictive of the adverse outcomes are 

presented in the Results Section. These findings and the 

contribution of the outcome variables to the various models 

are discussed here. 

Length of Stay 

Length of stay in hospital for hip fracture care is 

considerably longer than for other types of admissions. In 

this study, about one third of the patients had hospital 

stays greater than 60 days. A stay in hospital beyond 100 

days was used as an indicator of various difficulties 

involved in the management of hip fracture care. These 

difficulties may be other comorbid medical conditions not 

measured in this study; complications of hip fracture care; 

social or economic difficulties leading to a delay in finding 

suitable accommodation in the community or i n  an nursing 

home; or care decisions by health care providers. 

Length of stay is influenced by comorbidity. A number 

of comorbidity, dernographic and fracture characteristic 

variables w e r e  signif icant in the length of stay model. A 

long length of stay in hospital can also be a reflection of 



complications of care. Many of the potential complications, 

such as pulmonary embolism, wound infection, etc. were not 

controlled for in this study. However, they could contribute 

to an increased length of stay. Log length of stay was used 

as a variable in the other outcome models as a proxy for 

complications and other factors that were not captured by the 

variables in the model. 

Most of the adverse outcornes were associated with an 

increased length of stay. However, length of stay was not 

included as a variable in the mortality within three months 

model since individuals with a short length of stay would to 

a large part be those who died. 

As would be expected, individuals diagnosed with a late 

effect of hip fracture care tended to stay in hospital much 

longer than those patients without this diagnosis. 

Individuals who received a repeat primary repair  or a 

secondary repair also tended to stay in hospital longer. A 

long length of stay was also predictive of a repeat admission 

within the next year. 

On the other hand, individuals with a second hip 

fracture diagnosis were less likely to stay in hospital a 

long time. Whether this diagnosis represents a new hip 

fracture or additional care for the previous hip fracture, it 

is difficult to determine. A chart review of patients with 



second hip fracture diagnoses would be helpful in resolving 

these issues. 

Length of stay was extremely predictive of nursing home 

admission. Patients often wait in hospital for a nursing 

home bed due to difficulties in supporting the individual at 

home during the waiting period. 

Length of stay can also be a reflection of hospital 

practises. Black et al. (1993), after controling for a 

number of factors, detemined that length of stay still 

varied significantly by hospital in Manitoba. 208 ~ithin the 

Length of Stay Greater than 100 day model, region, rural 

location, admission day, transfer without admission, fiscal 

year, admitting and repair hospital variables contributed 

significantly to the variation in length of stay. These 

findings suggest a significant delivery of care contribution 

to the length of stay in hospital. 

In summary, length of stay is influenced by a number of 

factors, and many of these, such as complication incidence, 

presence of a support person at home, preadmission functional 

status, etc., were not controlled for in this study. Better 

characterization of these factors would improve the length of 

stay model and the ability to understand and influence the 

drivers of a long and costly hospital stay. 



Second Hip Fracture 

A diagnosis of a second hip fracture after the index 

episode of care occurred in 9.3% of the hip fracture 

patients, consistent with the literature which suggests a 

range of 6.5% to 10.6%. Hip fractures which occur after 

the index episode of care may be the result of the factors 

which determine falls, osteoporosis and frailty. A second 

hip fracture is a sign of failed tertiary prevention and 

could be a measure of the effectiveness of preventative 

efforts. The degree to which initial hip fracture management 

contributes to further fractures would be important in tenus 

of improving the quality of care for hip fracture patients. 

In this study, very few of the variables were 

predictive of a second hip fracture. However, age and 

nursing home residence were extremely predictive and some of 

the comorbidity characteristics associated with falling 

(seizure disorder, alcoholism) were also predictive. There 

are number reasons why chronic obstructive lung disease may 

have been associated with second hip fracture (see previous) 

but this finding has not been observed elsewhere. 

Chiu et al. (1992) found that nursing home admission, 

Parkinson's disease, cerebral vascular disease and 

osteomalacia were significant predictors of a second hip 

fracture. 113 Wolinsky and Fitzgerald (1994), in their 

multivariate analysis of data from the charts of second hip 



fracture patients enrolled in the Longitudinal Study on 

Aging, found only poor perceived health status and dizziness 

were predictive of a second fracture. 209 Nursing home 

residence, history of breathing problems or chronic 

obstructive lung disease, alcoholism or seizure disorder were 

not included as variables in this study. 

With regard to the outcome variables, as would be 

expected, second hip fracture was significantly associated 

with a repeat primary repair, a secondary repair procedure 

and readmission. Second hip fracture was also associated 

with the diagnosis of a late effect of hip fracture care. 

This finding may indicate a fracture in the same hip as the 

initial surgery or that the hip fracture diagnosis is being 

used for admissions for failed repairs. 

Interestingly, second hip fracture was inversely 

related to mortality within a year of hip fracture admission. 

Early mortality may not provide an opportunity to refracture 

a hip. However, the length of stay for patients who have a 

second fracture is much shorter than for those did not have a 

second fracture. It is possible that longer hospitals stays 

may improve the chances for recovery from the fracture and 

may reflect more careful discharge planning. A second hip 

fracture was not associated with a new nursing home 

admission. 
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Diagnosis of a L a t e  E f f e c t  of ~ i p  Fracture C a r e  

In this study, late effect diagnoses were grouped 

together to form a single outcome variable. The diagnoses 

used as late effect diagnoses were restricted to those 

diagnoses that would be s p e c i f i c  to a repair failure and not 

general complications of a procedure, such as pulmonary 

embolus, inability to walk, etc. These could be addressed in 

a future study. In addition, with further analysis of this 

study, some of these specific outcomes could also be 

identified for the specific repair procedures. 

Overall 9.1% of the hip fracture patients suffered a 

late ef fect. At 5 years, the surviving patients, had a 12% 

chance of having this diagnosis. Lu-Yao et al (1994), in a 

rnetaanalysis, documented a niunber of late effects after 

transcervical fractures and found that the rate of loss of 

fixation or reduction after an interna1 fixation ranged from 

9 to 27 percent. However, for arthroplasty, the range was 

between 2 and 3 percent. 82 This difference in late effect 

outcomes b e t w e e n  arthroplasty repair and other types of 

repairs w a s  confirmed in the logistic regression analysis 

conducted in this study. 

The regression analysis shown in Table 16 reveals that 

except for age, the patient demographic characteristics and 

comorbidity characteristics play less of a role than t h e  

fracture characteristics, treatment and delivery of care 



variables. The significance of factors, such as choice of 

repair procedure, hospital repair frequency, surgical repair 

frequency and even admission day, suggest that significant 

improvements in delivery of care factors would substantially 

improve repair complications. 

With regard to the impact of the iate effect diagnosis 

on other outcomes, as would be expected, this diagnosis was 

signif icantly associated with a repeat primary repair 

procedure, a repeat secondary repair procedure and repeat 

admission within one year. However, late  effect diagnoses 

were not associated with mortaiity or nursing home admission. 

Subsequent Repairs 

A second hip fracture or a failure of a fixation device 

may result in the decision to surgically repair the femur. 

These repairs may be primary or secondary depending on the 

problem and the presence of a previous fixation device. 

Kowever, the decision to repair a second fracture or a 

failing fixation device may be much more variable than the 

initial hip fracture repair. Factors such as age, chronic 

disease, anaesthetic risk, severity of the problem, 

functional status and surgical experience may play a more 

important role. The degree of surgical discretion involved 

in performing additional repair procedures has not been well 



studied . ~owever, the degree of surgical discretion for 

total hip replacements is high. 111 

The validity of these outcome variables is dependent on 

how the repairs relate to the -index fracture. Us ing 

administrative data there is no way to determine if the 

subsequent repair was conducted on the same or the other hip. 

This issue introduces some degree of uncertainty in the 

conclusions that can be àrawn from these results. 

Overall 12.6% of the hip fracture patients had a repeat 

primary repair. Of these patients, 36.8% had a diagnosis of 

a second hip fracture. For the secondary repairs, 8.7% of 

the hip fracture patients underwent these procedures. Of 

these patients, 19.2% had a diagnosis of a second hip 

fracture. The factors associated with subsequent repairs were 

mainly the fracture type, the length of stay i n  hospital 

(which suggests complications), the repair type, fiscal year, 

the diagnosis of a late effect or a second hip fracture. 

These factors al1 suggest that improved management of the 

different types of fractures may decrease the likelihood of a 

subsequent repair. In addition, the sex difference between 

the two types of subsequent repair procedures warrants 

investigation. 

The relationship of the subsequent repair procedures to 

tirne shows differences between the two types of procedures. 

Secondary repair procedures seem to mirror the late effect 



diagnoses trends over t h e .  They both occur primarily within 

the first two years after the fracture and occur far less 

frequently than primary repair procedures (15% at 10 years 

versus 28% at 10 years) . Primary repair procedures show a 

linear relationship with t h e  and seem to mirror the second 

hip fracture t h e  trends. From this data, it appears that 

the driver of the secondary repair procedures are late 

effects and that repeat primary repair procedures may be the 

result of second hip fractures. Long term follow up of 

subsequent procedures and their relationship with 

complications for al1 types of hip fractures have not 

investigated on a population basis in the literature before. 

Further investigation of these trends are recommended. An 

important follow up to this analysis would be to examine 

repair specific outcome trends. 

Lu-Yao et al. (1994), in a meta-analysis of 

transcervical fractures, found that the overall reoperation 

rate for a displaced transcervical fracture was 2.5 times 

greater for those patients who received an interna1 fixation 

than those who received an arthkoplasty. 82 This lower 

reoperation rate for arthroplasty was supported by the 

regression analysis for both primary and secondary repairs in 

this study. 

With regard to the other outcome variables, repeat 

primary repair procedures were associated with reaàmission 



within the next year after discharge from the index episode 

of care, However, secondary procedures were not associated 

with readmission within one year and were inversely related 

to mortality within one year of hip fracture admission. 

These findings suggest that many secondary repair procedures 

may be occurring after one year from hip fracture admission. 

N e i t h e r  of the subsequent repair procedures were 

associated with nursing home admission within one year of 

discharge. 

Survival 

Since 25.5% of the hip fracture patients die within one 

year, death appears to be a relatively sensitive indicator 

for adverse events, This mortality was better than the 33.5% 

on year mortality found by Keene et a l .  (1993) in a study of 

1000 consecutive fractures in Britain. 17' Fisher et al. 

(1991) in a population based study of the H e a l t h  Care 

Financing Administration data found that hip fracture 

patients from 1984 to 1986 had a one year mortality of 

23. 7%.2 The values for one year mortality in the literature 

range from 14% ta 33% and the six month mortality values 

range from 10% ta 44%. 17' In this study, 19.9% of the 

patients were dead by six months. 

D e a t h  within the first three months of care after 

initial admission for hip fracture was chosen as an indicator 



of the effectiveness of the early management of hip 

fractures. Since one third of hip fracture patients were 

still in hospital after 60 days, 90 days was chosen as an 

indicator of the quality of early hip fracture management. 

In this study, the three month mortality rate was 15.2%. 

2 
Fisher et al. (1991) found a 90 day mortality of 12.5%. 

Death between three months and one year was used to 

determine long term indicators of rnortality. Long term 

indicators of mortality were hypothesized to be different 

from the short term indicators of mortality which were more 

likely to represent delivery of care concerns. 

Robbins (1989) noted that it has been well established 

in the literature that the mortality rate after hip fracture 

was significantly greater than that seen in age, sex and race 

matched controls. Mortality was noted not to be specifically 

related to the period of hospitalization, but to remain 

increased until about six months after the initial 

fracture. 10 Robbins (1989) also noted in his review of 

hip fractures that very few studies have looked at the 

interrelationships of the various factors that affect hip 

fractures . Hiç study looked at various physiological 

indicators of poor outcornes, such as low mental status, 

weakness, restricted activities of daily living, high urea, 

chest film suggesting heart disease, low albumin, abnormal 

l m g  exam, malignant disease by history, or heart, lung, 
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neurological or endocrine disease by history in a regression 

model. His findings compliment to those found in this study 

with regard to comorbidity. He did not find that age was a 

predictor of mortality in his study after controlling for the 

other variables but he did find that males w e r e  nore likely 

to die than females. 

In the current study, it appears that certain patient 

characteristics, including demographic variables, fracture 

characteristics and comorbidities play important roles in 

mortality. As well, a number of treatment and delivery of 

care variables were also important but were less 

significantly associated with mortality. Transfers without 

admission and accidents that occur in hospital were, the 

exceptions. E'urther study of these indicators would be 

important to determine what aspects of care make mortality 

more Hkely. 

As was hypothesized, the delivery of care concerns were 

much less important for mortality between three months and 

one year than it was within the first three months after 

admission. 

W i t h  regard to the influence of mortality on other 

outcomes, as would be expected, death within three months of 

the hip fracture was inversely related to readmission within 

one year and nursing home admission. 



Death between three months and one year after the hip 

fracture procedure was also inversely related to nursing home 

admission. However, three month to one year mortality was 

significantly predictive of readmission within the next year. 

Readmission within one year 

Readmission within one year of discharge from the hip 

fracture episode of care was not associated with any of the 

treatment variables. However , readmission was associated 

with comorbidity characteristics, delivery of care variables 

and complications of care. The complications of care are 

prominent in this model: accident in hospital; long length 

of stay; second hip fracture; late effect diagnosis; repeat 

primary repair. Also prominent are the variations between 

regions and hospitals. This finding suggests considerable 

discretionary practises among the various hospitals. 

However, this may be related to the'availability of community 

supports, but this should not be a factor within urban areas. 

Further research in this area may determine best practise. 

As would be expected, readmission within one year of 

the fracture was predictive of nursing home admission. 

Nursing Home Admission 

Overall, 36.9% of the hip fracture patients were in a 

nursing home wi th in  one year after discharge from their index 



episode of care. Of the people not in a nursing home at the 

t h e  of their fracture, 13.3% were admitted to nursing home 

within one year after their fracture. The logistic 

regression analysis was performed on these individuals. 

The association with age, dementia, cerebral vascular 

disease, Parkinson's Disease, alcoholism and total length of 

stay and readmission and even accident location are 

predictable. The association with residence region and 

admitting hospital suggests discretionary practises in 

nursing home admission. H o w e v e r , -  the association between 

fiscal year and the repair interaction and nursing home 

admission is less clear. It may be that patients selected 

for open reduction and internal fixation and internal 

fixation and no reduction in the latter part of the study are 

less functional than those receiving other repairs. Finally 

the relationship between repair day and nursing home 

admission is unexpected. This relationship disappears when 

only urban residents are analyzed. 

The inverse relationship between death and metastatic 

cancer and nursing home admission, suggests that the nursing 

home admission criteria is adept at identifying those 

patients who are unstable. 



Evaluation of the Models 

The intent of this thesis was to determine the extent 

to which patient characteristics, treatment options and the 

delivery of health care services - impact on hip fracture 

outcomes. The models presented here examined a series of 

indicators intended to measure these factors. For the models 

using logistic regression, the Gooàness of Fit statistic was 

calculated. For length of stay, the model using the patients 

treated within 10 days was found to be a good model. 

However, the model using al1 the patients did not fit the 

data. This finding is not unexpected since the larger model 

includes those patients who had their hip fracture in 

hospital and those patients who did not have a repair 

procedure. These patients were not typical hip fracture 

patients. 

The readmission model also did not fit the data. This 

finding suggests there are other factors that are involved in 

predicting readmission. ~ h i s  study did not control for the 

various medical complications that could arise after a hip 

fracture. Further analysis using variables controlling for 

these factors is recommended. In addition, various social 

factors, such as presence of a support person in the home, 

may also contribute to the ability of the individual to cape 

at home. 



The mortality within three months of admission model 

was found t o  fit the data but the mortality from three months 

to one year model did not. This finding was not unexpected. 

In fact, factors associated w i t h  the hip fracture w e r e  

hypothesized to have less of an impact on mortality over 

t h e .  Control for medical complications may also improve 

this model. 

Finally, the nursing home admission models did not fit 

the data. Social factors, such as the presence of a support 

person in the community may influence nursing home admission. 

This factor was not controlled for in  this study. 

Testing of the models could not be performed on 

proportional hazards analysis because similar statistical 

t e s t s  do not exist. However, several models appeared to 

predict very little of the variation in the outcome. 

For second hip fractures, the model did not appear to 

be capturing the major predictors of a second hip fracture. 

Conversely, a problem in defining a second hip fracture 

itself rnay be present. This area requires further research. 

The prediction of a diagnosis of a late effect of hip 

fracture care was another outcome for which the model 

appeared to predict a low amount of the total variation. In 

this case, the diagnosis of a late effect itself is likely 

discretionary and may not represent the true incidence of 

late ef f ects. 



Pre-existing functional disability has been shown in 

the Ifterature to have a significant impact on hip fracture 

outcomes. 79 No direct measure of this in the hoçpital claims 

data exists. The accident location and history of previous 

admission variables may be capturing some measure of this. 

However, the exact relationship is unknown. The predictive 

power of future research would be significantly enhanced if a 

mechanism to assess this factor could be included in 

administrative data analysis. 

D. Conclusions 

This thesis has provided information on the outcomes of 

hip fracture care in Manitoba and the various factors which 

influence these outcomes. Important indicators were 

established for use in future studies and difficulties in the 

use of other indicators have been identified. Direction has 

been given for further research and a methodology has been 

demonstrated to help others analyzing outcomes of care in 

Manitoba. Although definitive action can not been derived 

from most of the findings presented here, the intent of the 

study was not to do so, but to focus future research into 

areas where important findings are likely. Step II in the 

Health Car@ Financing ~dministrative Framework for ~uality 

~ssurance~' has been accomplished. 
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The review of specific aspects of care constitutes Step 

3 of the Health Care Financing Administration Framework for 

QuaIity Assurance. 31 This çtep has been enabled by this 

study. The suggested areas for future research into the 

determinants of adverse outcomes for hip fracture patients in 

Manitoba are listed in Table 27. 

Specif ic  recommendations for future research on the 

delivery of care in Manitoba were made in several areas. 

Arthroplasty appeared to have much better outcomes than 

interna1 fixation. Discussion with the orthopaedic community 

and further specific research was recommended. Nursing home 

patients often have very short stays in hospital but have a 

significantly increased likelihood of a second fracture. The 

quality of rehabilitative care received by these patients was 

highlighted for investigation. 

Patients who fracture their hip while in hospital are 

at risk for significant complications. The importance O£ 

prevention of in hospital fractures was emphasized. 

Recommendations for the avoidance of home accidents were also 

provided. Patients transferred without admission to hospital 

were at risk for a number of adverse outcornes. These 

patients may constitute a high risk patient group or reflect 

a poor patient management practise. F'urther investigation 

was reconunended. 



The sex differences in the types of subsequent repairs 

received by women and men raise interesting questions. Are 

hip fracture complications different for men and women or are 

there sex biases in treatment? Further  research is required 

in this area. 

Hospital, regional and rural versus urban differences 

in length of stay, nursing home admission and readmission 

suggest differences in the services provided in different 

areas. Some of these differences may ref lect care decisions 

but differential access to services may also be occurring. 

This thesis provided a framework for assessing quality 

of care. Currently, no overall evaluation of hip fracture 

care occurs. The use of overall feedback on outcomes of care 

procedures to physicians and care providers and the use of 

care maps have been shown to improve hip fracture 

outcomes . 9 5 f 9 6  Evidence in Manitoba suggestç that at least 

one hospital (Hospital C) may be superior in their care 

practises. Opportunities exist for collaboration and to 

share information. Guidelines should be developed for health 

care professionals. Sweden has a population based data 

system for providing complication rates for total hip 

replacements ta health care providers. Consideration should 

be given to a similar program in Manitoba to evaluate hip 

fracture care. 



This thesis provided a detailed evaluation of a number 

of indicators and their impact on outcornes. A study of this 

size had the opportunity to explore the impact of rarer risk 

factors and identify their unique influence on hip fracture 

outcomes. Important comorbidity indicators, specific to hip 

fractures, were identified. Different outcomes were found to 

be influenced by different comorbidities. Nursing home 

admission was significantly associated with comorbidities 

thaé required significant care giver support, such as 

dementia and cerebral vascular disease. Mortality was 

associated with many but not al1 of the Charlson Variables. 

Chronic Obstructive Lung Disease (COPD) was identified as 

important predictor of several adverse outcomes. This 

relationship is not well described in the current literature. 

The increase in mortality during the fa11 in comparison 

to the spring proposes interesting questions. What is the 

relationship between influenza and' hip fractures? E'urther 

investigation into this relationship is recommended. 

Population based data on a number of hip fracture 

outcomes was provided by this study. In addition to short 

tenn outcornes, the trends in complications were followed over 

12 years. Following complications for this lenqth of t i m e  

had not been seen in the literature on a population basis for 

hip fracture complications. The discussion and comparison of 

indicators across outcomes is unique to this study and 



provides a comprehensive picture of how a particular factor 

influences a number of outcomes. This discussion allows 

linkages and relationships to be seen that otherwise would 

have gone unrecognized. For example, the sex differences in 

subsequent procedures or the short hospital stays for nursing 

home patients and the high refracture rates. 

Certain factors could not be measured by this study, 

such as prefracture functional status and the presence of 

social support at home. The literature suggests that these 

factors play a prominent role in hip fracture recovery. If 

a measure of these variables could be found in administrative 

data, more refined assessments of hip fracture care could 

occur. consideration should be given to added fields for 

this data, In addition, the evaluation of the medical 

complications of hip fracture care would provide better 

explanations for long lengths of stay and may identify 

particular problem areas in the different hospitals. A study 

of these complications is possible using administrative data. 

The use of these variables may have improved the fit of the 

models , 

Tirne to surgery was hypothesized to play an important 

role in adverse outcomes in Manitoba due to the large 

geographic distances that some patients must travel for a hip  

fracture repair. The lack of its importance may be related 



to an interaction between comorbidity and t h e  to surgery. 

m e r  research evaluating this interaction is recommended. 

The burden of illness resulting from a hip fracture and 

the cost of hip fracture care is significant in Manitoba. 

With the ageing of the population, these impacts will li3cely 

increase . Increased effort into further evaluating hip 

fracture care and into striving for excellence by providing 

bath effective and efficient care are likely to make 

significant gains into the quality of hip fracture care. 

However, increased effort should also be put into strategies 

for preventing hip fractures. Exercise, social contact, and 

the absence of depression, diabetes, chronic obstructive lung 

disease, arthritis, and hearing problems are factors that 

have been associated with successful ageing. *Io ~revention 

of bone fragility, falls and frailty in the elderly has the 

potential to reduce the incidence of hip fractures. 59 

However, for many of these factors, for example, the 

developrnent of bone mass, the avoidance of COPD, diabetes, 

etc. , preventative activities are required much earlier in 

life. 
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Table 27 

Summary of Putue Research Requirements 

Indicator / Issue 
-- 

~ ~ c a t i o n  
Indicator - 
Very predictive of 
adverse events - may 
be a pro- masure 
for functional 
status 

No Known Accident 
and Other ~ccidents 

In hospital hip 
fractures were very 
predictive of 
adverse outcomes 

Two Thirds of the 
accidents occurred 
at home 

less hip fractures 
identif ied in 
patients over 100 

The selationship between this 
fndicator and prefracture functional 
status should be explored. 

These indicators may be a m i x t u r e  of 
patient types. A chart review is 
necessasy to determine the 
characteristics of these patients. 

Examination of the risk factors for 
in hospital fa119 and hip fractures 
may help decrease their incidence 

Examination of appropropriate 
strategies to prevent falls in the 
home in Manitoba should be 
considered. 

Examine the 1% discrepancy between 
physician and hospitaf claims for hip 
fracture to determine age of 
physician claims patients to 
determine if these patients are 
treated out of hospital 



Results of this 
study suggest 
superior outcornes 
with the 
arthroplasty 
technique. This is 
supported by recent 
evidence in the 
literature. 
Arthroplasty 
(continued) 

This study did not 
find a relationship 
between three month 
mortality and 
arthroplasty t u t  
was found by t#,,--Yao 
et al. (1994) 

Closed ~nspecif ied 
Hip Fracture 
~ndicator - 
The types of 
patients who are 
classified with this 
diagnosis are 
unknown. Analysis in 
this study suggests 
a mix of patients. 

Complications - 
Al1 the potential 
complications of hip 
fracture care were 
not included in this 
study , 

Consideration should be given to 
consultation within the orthopaedic 
community aa'to their experience and 
the desiga of more definitive studies 
if necessasy. The long term outcome 
diagrams of each tepair (Bee Repair 
Type) and a more detailed breakdown 
of the complications m y  be 
instructive 

Further population based studies are 
tequired to clarify this issue. The 
orthopaedic community should assess 
the clinical signifieance of a RR= 
1.2 to their practise. 

A chart review to further 
characterize this group may be 
instructive to determine the true 
distribution of fracture types and 
elhinate those patients who did not 
have a true hip fracture, 

Further expansion of this study to 
examine major complications of care, 
such as deep vein thrombosis, 
pulmonary Rmbalus, etc,, would be 
instructive. Linkage with the 
evaluation of the Winnipeg Hospital 
System 8tudy chart review data may 
provide insight into the accurac&pf 
the coding of the complications, 
In addition, the specific 
complications of hip fracture 
procedures could also be examined for 
each proceduEe in this way. 



COPD 

Strongly associated 
with a number of 
adverse hip fracture 
outcomes but has not 
been identifid 
previously in the 
literature 

Length of B t a y  and 
L a t e  Effect 
Diagnoses were 
associated with a 
particular day of 
admission, 

# Fracture Typa - 
Differences in 
complication rates 
may be explained by 
a survival bias 

(Also see Closed 
Unspecified Hip 
Fractures) 

Functional Status - 
There is no true 
measure of 
functional status in 
hospital claims 
data, This factor 
is very predictive 
of hip fracture 
outcomes 

I Guidelines - 

Further studies of this indicator are 
needed to confirm this relationship 

L 

Examination of weekly care patterns 
in emergency departments and 
orthopaedic wards may reveal whether 
variation in patient case occurs 
based on the day of the week of 
admission. 

No provincial 
guidelines exist for 
hip fracture care 

Further analysis of the data in this 
study, specifically, plotting 
survival curves and major 
complication curves by fracture type 
or controlling for early mortality in 
the Repeat Pr- Repair Mode1 may 
provide insight, 

If future evaluative efforts for hip 
fracture care and other medical care 
procedures using hospital daims data 
are to be conducted, inclusion of an 
indicator of function status in the 
hospital abstracts would improve the 
conclusions that can be drawn. 

It is recommeaded that the College of 
Physicians and Surgeons of Manitoba 
and the Manitoba Association of 
Registered Nurses develop practice 
guidelines for hip fracture care. 



Hospital C - 
gospita1 C seems to 
diffel: from most of 
the other hospitals. 
In most cases, it 
appears to have 
better outcomes. 

~ospital Repair Type 
and Hospital 
Frequency Indicators 

The 1985 guideline 
on appropriate 
iacilities for hip 
fracture repair may 
have had an impact 
on this study II No Repair Indicator 
The percentage of 
patients in the no 
repair group is 
higher than reported 
in the literature - 
may contain patients 
other than those 
that were medically 
unfit for surgery, 

Nursing Home 
Residence - 
Nursing Home 1 residence was 
extremely predictive 

1 of a second 
fracture, In 1 addition, N'ursing 
home residence was 
i extremely predictive 
l of short length of 
stay. These 
findings suggest 
that these patienta 
may not be receiving 
appropriate 
rehabilitation 

Examination of the practises in this 
hospital compared to other hospitals 
of its sise may be instructive in 
detemining factors to improve hip 
fracture outcomes in Manitoba, 

&ne the number of repairs before 
and after 1985 for each hospital type 
and hospital repair frequency level 
to determine if the guideline had any 
impact on practise 

A chart review of patients in this 
category may.be instructive. In 
addition, it may be benefioial to 
plot this indicator over t h e .  Some 
information in the literature suggest 
that more patients are being 
considered for surgery now than in 
the past due 5 improved surgical 
techniques, 8, 8 

An examination of the rehabilitative 
care that these short stay hip 
fracture patients seceive in nursing 
home may provide insight into ways to 
inprove the quality of care. 



Findings suggest 
discretionary 
practises as to who 
gets admitted to 
hospftal among the 
various hospitals 

I Region of Residence - Winnipeg- longer 
hospital stay but 
less readmissions 

II Renal Disease - 
Reduced readmissions 
for patients with 
renal disease 

Repair Type 

Very little research 
has been done on the 
long term 
complications of 
each repair type. 

Interna1 Fixation 

(also see 
arthroplasty) 

A comparison of Hospital C with other 
-ban hospitals may be a useful. 
A comparison of admission rates with 
commupity supports may al80 be 
instructive 

Examination of the discharge planning 
practises and community supports 
available for Winnipeg and Non- 
Winnipeg residents may be instructive 

Examination of the car8 of renal 
patients to determine frequency or 
contact with the medical system and 
whether al1 hospital / dialysis 
admissions are counted. 

A logical extension of this study 
would be plot the probability of 
patients remaining free of a late 
effect diagnûsis, repeat primary 
repair or second- repair by repair 
type over the. 

Future research should combine 
procedure codes ' 7 8 5 5 ' ,  '7915' and 
'7935'. 

Research is required to determine the 
attributes of the patients 
characterized by this indicator - 
chart review suggested. 



1 Second Fracture 
-Determine if what 
is coded as a second 
hip fracture 
actually is a second 
fracture 

Sex differences in 
repeat pr- and 
secondary repairs 

The reason for these 
sex differences is 
not obvious in this 
studp and a number 
of confounding 
variables were 
controlled for. 

II Bocioeconomic St atus 

- 

Surgical Ski11 

Review of charts which were coded as 
a second fracture. 

More research is needed to determine 
what factors lead +O the choice of a 
repeat primasy or a secondary repair 
procedure in Manitoba. 

The development of an indicator not 
based on location of residence is 
recommended to assess the 
relationship between socioeconomic 
status and bip fracture in the 
elderly 

Research suggests that a registsy of 
hip fracture replacement procedures 
may infonn and hprove repair 
outcomes. A structure exists in 
Manitoba to inform and disseminate 
this information to physicians. 
Hanitoba has a population based data 
base with repair procedures already 
coded. Modification of this aystem 
could be made to make it more 
accurate for conclusions to be drawn. 
Interest and feasibility of this 
proposa1 should be explored further. 

It is not clear why physicians 
performing less than 25 repairs pet 
year would have less late effect 
diagnoses than those performing 25 to 
125 repairs. Investigation as to who 
these surgeons are may help explain 
the finding. 



-- 

Time to Surgerp - 
The findings from 
this study and 
others suggest a 
possible interaction 
ef f ect between 
comorbidity and t h e  
to surgery. 

Transfers - 
The transfer without 
admission variable 
is very predictive 
of adverse outcomes. 
It is not clear 

what this variable 
is measuring but it 
has a significant 
impact on outcomes 

Transfer before a 
repais variable has 
a different 
influence on 
outcomes than the 
above variable, 

A future study should examine this 
interaction 

Analysis of the hospital charts to 
determine the characteristics of 
patients with and witheut these codes 
may give an indication of the reason 
for their relationship with adverse 
outcomes. 
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Appendix 2 

Population of Manitoba 

TABLE 1 

Population of Manitoba by Health Region1, Age and Sex - 
June 1,1991 

- -  - - .- 

S 
HEALTH E 04 5-9 10-14 15-19 20-24 25-29 30-34 35-39 4044 4 5 4 9  50-54 55-59 6û-64 65-69 70+ Total 
REGION X 

M 
Central F 

T 

M 
Eastman F 

T 

Source: Manitoba Health, 1992. Annuaf Report: 1991 -1992, Manitoba: 
Government of Manitoba 
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Appendix 5 
Primary H i p  Repair Procedures 

' r u 5 3  ' Interna1 Fixation of Bone Without Fracture Reduction 

'7895' Other Operations on Bone 

'7905' Closed Reduction of Fracture Without Internal 
Fixation 

/ Y L S  ciosed Reduction of Fracture With Interna1 Fixation 

'7925' Open Reduction of Fracture Without Internal Fixation 

- Y -  Open Reduction of Fracture With Internal Fixation 

'7975' Closed Reduction Dislocated Hip 

'7985' Open Reduction Dislocated Hip 

'7995' Unspecified Operation on Bone Injury 

'8140' Hepair of Hip ~ o t  Elsewhere Classified - includes 
Arthroplasty (used only after 1990) 

' 8 ~ s ~ '  Total Hip Replacement with Methyl Methacrylate 

'8152' Partial Hip Replacement - Bipolar Endoprosthesis 
(used only after 1990) 

'8159' Other Total Hip Replacement (before 1990) 
Kevision of Joint Replacement, not Elsewhere 
Classified (after 1990)* 

1 Keplacement of the Head of the Femur with use of 
Methyl Methacrylate (Used only before 1990) 

8 vther Replacement of the Head of Femur (Used only 
before 1990) 

' 8164 ' Other -Replacement of the Acetabulum 

'8169' Other Repair of the Hip (Used only before 1990) 

Other kJrimary Procedures 

7805' Bone Graft of the Femur** 

/ Y ~ S  uebrldement of. an Open Fracture Si te of the FemurR* 

'934 ' Skeletal Traction and Other TractionR* 

' Y 3 3  Other Immobilization, Pressure, and Attention to 
Hound** 



* Separate analysis conducted with and without this 
code as a primary repair procedure - may include both 
initial and revision procedures. 

**  Not considerea primary repairs in the exclusion criteria 



Appendix 6 

Hip Fracture Diagnoses 

l'ranscervicai - Closed 

'82000' Intracapsular section. Unspecified 

'82002' Midcervical Section (Transcervical NOS) 

'82003' Base of the neck (Cervicotrochanteric 
section) 

'82009' Other (Head of the Femur, Subcapitai) 

'.manscervical - Open 

'82010' Intracapsular section, Unspecified 

'82012' Midcervical Section 

.'82023' Baseof Neck 

'82019' Other 

Trochanteric - Closed 

'82020' Trochanteric Section. Unspecified 

'82021' Intertrochanteric Section 

Subtrochanteric - Closed '82022' 

Trochanteric - Open 

'82030' Trochanteric Section, Unspecified 

'82031' Iniertrochanteric Section 

Subtrochanteric - Open '82032' 

Unspecified Part of the Neck of the Femur - Closed '8208 ' 

Unspecified Part of the Neck of the Femur - Open '8209 ' 



Appendix 7 

SECONDARY (COMPLICATION) REPAIX PROCEDURES 

' 7 7 1 5 '  OTHER INCISION OF FEMUR 

' 7 8 3 5 '  CHANGE IN BONE LENGTH OF FEMUR (78.35 LIMB 
LENGTHENING PROCEDURES - 1990) 

' 7 8 4 2 '  OTHER REPAIR OR PLASTIC OPERATIONS ON FEMUR 

' 7 8 6 0 '  REMOVAL OF AN INTERNAL FIXATION DEVICE, 
UNSPECIFIED SITE 

'7865' REMOVAL OF INTERNAL FIXATION DEVICE OF FEMUR 
(78.55 REMOVAL OF IMPLANTED DEVICES FROM BONE - 
1990 

'7895' UNSPECIFIED OPERATION ON FEMUR [NOT INSERTION OF 
BONE GROWTH STIMULATOR - 1990) 

' 7 9 8 5 '  OPEN RCDUCTION OF A DISLOCATED H I P  

' 8 0 0 0 '  ART.IROTOMY FOR THE REMOVAL OF PROSTHESIS, 
UNSPECIFIED SITE - 

' E O C 5 ' ARTX?OTOMY FOE THE RFMOVAL O F  PROSTHESIS 

' 8 0 2 5 '  XI?T!-?2OSCOPY OF HIP 

' 8 0 9 5 '  EXCISION OF H I P  J O I N T  

'8151' TOTAL H I P  REPLACEMENT WITH METHYL METHACRYLATE* 

' 8 1 5 . 3 '  BIVISION OF I I I P  REPLACEMENT -1990 

' Y lSY ' UTiiZB TOTAL HiP REPLACEMENT ( BEFORE 1990 1 
IIEVX SION OF. JOIFIT REPLACEMENT, NOT ELSEWHERE 
CLASSISIED - (AFTCR 1990) 

'8163' RSPI.ACE#ENT O F  AÇETABULUM WITH USE OF METHYL 
METiiACRYLATE - (BEFORE 1990) 

* Not i r x l u d e d  in exclusion criteria 



Appendix 8 

Late Effects Diagnoses - 

' 9 0 5 3 ' - ' 9 0 53 9 ' LATE EFFECTS OF FEMORAL NECK FRACTURE 

' 9 9 6 4  * - ' 9 9 6 4 9 '  W F U N C T I O N  OF AN INTERNAL 
ORTKOPPSDIC DEVICE 

'99666' - '99667' INFECTION AND INFLAMMATORY REACTION 
DUE TO INTERNAL J O I N T  PROSTHESIS OR 
OTHER INTERNAL ORTHOAPEDIC DEVICE, 
IMPLANT OR GRAE'T 

' 9 9 6 7 7 '  - '99678' OTHER COMPLICATION OF INTERNAL J O I N T  
PROSTHESIS OR OTHER INTERNAL 
ORTHOPAEDIC DEVICE, IMPLANT OR GRAFT 

'VS40 ' - 'V5409' AFTERCARE INVOLVING REMOVAL OF 
FRACTURE PLATE OR OTHER INTERNAL 
FIXATION DEVICE 

ASEPTIC NECROSIS OF HEAD AND NECK OF 
FEMUR 



Appendix 9 

Other Trauma 

Pelvic Fractures 

'8080 ' - '80899' 

Upper Limb Fractures 

'810 ' - '81999' 

Lower Limb Fractures 

'8210 * - '82119' Shaft or Unspecified Part of the 
Femur 

'8212 - '82999' Other Lower Limb Fractures 

. . 

Head Injury 

'800 ' - '80499' Skull Fractures 

'850 ' - '85499' Intracranial Injuries excluding 
Skull Fractures 

O t h e r  Xnjury 

Vertebral Fractures 

Fractures of the Trunk excluding 
Pelvic Fractures 

Interna1 Injuries of the Chest, 
Abdomen and Pelvis 

- .  

Injury to Blood Vessels 

Dislocation of Upper Limb Part 

Dislocatiqn of Hip 

Other Dislocation of Lower Limb 

Vertebral or Other Ill-Defined 
Dislocations . 



Appendix 10 

Diagnositic Codes for Non-Charlson Comorbid Conditions 

Coagulopathy 

'2860 ' - '2869 ' Coagulation Defects 

'2870 ' - '2871 ' Allergic purpura and Qualitative 
Platelet Defects 

'2873 ' - '2875 ' Thrombocytopenia 

'2878 - '2879 Other Hemorrhagic Conditions 

Depression 

'2962 ' - '2963 ' Major Depressive Disorder 

'2965 ' - '2968 ' Bipolar Disorder6 

'3004 ' Neurotic Depression 

'3090 ' - '3091 ' Reactive Depression 

'311 ' 

Osteoarthritis 

Nutritional Deficiency 

'260 ' - '2699 * 

Deaf ness 

Bl indness 

Depressive Disorder not Elsewhere 
Classified 

'365 ' - '36849' Glaucoma, Cataracts, Visual 
Di s t urbances 

'3686 ' - '3699 ' ~lindness and Other Visual 
Disturbances not including Colour 
Bl indness 



Hypertension 

Mild / Moderate 

'401 ' - '4019 ' Essential Hypertension 

'405 ' Secondary Hpertension 

'4051 ' - '40599' Benign and Unspecified Secondary 
Hypertension 

Severe 

'402 ' - ' 4 0 2 9 1 '  Hypertensive Heart Disease 

'403 ' - '40390' Hypertensive Renal Disease 

'404 ' - ' 4 0 4 9 0 '  Hypertensive Renal and Heart Disease 

'4050 ' - '40509' Malignant Secondary Hypertension 

Alcoholism 

'2910 ' - '2919 ' Alcoholic Psychoses 

'3030 ' - '3039 ' Alcohol Dependence 

' 3050 ' Alcohol Abuse 

Seizures 

'3450 ' - '3459 * Epilepsy 

' 7 8 0 3  ' Convulsions 

Parkinson's Disease and Other Movement Disorders 

' 3 3 2 0  ' - '3369 ' Parkinson's Disease, Other Disorders 
of Movement, Muscle Weakness and 
Myelopathies 

'340 f - ' 3 4 1 9  ' Multiple Sclerosis and Other 
Demylinating Disorders 



Bone Tumors Involving the Hip 

' N û 6  ' - ' 1 7 0 7 9 '  Eaiignant Neoplasm of ?elvis, Sacrum 
and Coccyx and Mal ignant Neoplasm of 
Lonq Bones of Lower Limb 

0 ~ 9 5 3  ' 1 9 5 3 9 '  Malignant Neoplasm of Pelvis 

'1955 ' - ' 1 9 5 5 9 '  Malignant Neoplasm of Lower Limb 

'2137 ' - ' 2 1 3 7 9 '  Benign Neoplasm of Long Bones of 
Lower L imb 

Disserninated Metastatic Tuniours  

'1985 ' - '19859' Çeconadary Malignant Neoplasmof t h a  
Bone and Bone Marrow 

'1990 ' - ' 1 9 9 0 9 '  Disseminated Malignant Neoplasm 

Pathologic Fractures 

'7331 ' - '73319' Patholoqic Fractures but no: those 
witk a diagnosis of osteoporosis 
' 7 3 3 0  ' - ' 7 3 3 0 9 '  

Os teoporos i s 

Arrhythmias 



Appendix 1 I 

Categories of Primary Hip Repair Procedures 
for Regression Analysis 

No Reduction and Internal Fixation 

'7855' Internal Fixation of Bone Without Fracture Reduction 

CLosed Reduction and Internal Fixation 

'7915' Closed Reduction of Fracture With Internal Fixation 

Open Reduction - Internal Fixation 

'7935' Open Reduction of Fracture With Internal Fixation 

'8140' Repair of Hip Not Elsewhere Classified - includes 
-Arthroplasty (used only after i990) 

'8152' Partial Hip Replacement - Bipolar Endoprosthesis 
(used only after 1990) 

'8161' Replacement of the Head of the Femur with use of 
Methyl Methacrylate (Used only before 1990) 

'8162' 0ther Replacement of the Head of Femur (Osed only 
before 1990) 

'8164' Other Replacement of the Acetabulum 

O t her Care 

'7805' Bone Graft 

'7895' Other Operations on Bone 

'7905' Closed Reduction of Fracture Wlthout Internal 
Fixation 

'7925' Open Reduction of Fracture Without Internal Fixation 

'7965' Debridement of an Open Fracture Site 

' 7975' Closed ~eduction Dislocated Hip 



'7985' Open Reduction Disiocated Hip 

'7995' Unspecified Operation on Bone Injury 

'8151' Total Hip Replacement with Methyl Methacrylate 

'8159' Other Total Hip  Replacement (before 1990) 
Revision of Joint Replacement, not Elsewhere 
Classified (after 1 9 9 0 I R  

'8169' Other Repair of the Hip Wsed only before 1990) 

'934 ' Skeletal Traction and Other Traction 

'935 ' Other Immobilization, Pressure, and Attention to 
Wound 

Sote: Categories were formed after the Erequency analysis. 



Manitoba Population Appendix 42 . 
June 1,1971 - 1996 

Difference 
Year Manitoba Health Statistics Canada (MH - SC) 

- - 

" Census count. 
*" December 31 count. 

*** December 1 count. 
@ Updated postcensal estimate. 

@@ Prelirninary postcensal estimate. 
# JuIy 1 estimate. 

- Manitoba Heam 
- I I  Slatistics Canada 



Manitoba Health Populaff on Counts versus C ~ ~ ~ S U S  Canada Counts 

Historically the populationkounts produced by Census Canada have consistently been 3 to 4 percent 
lower Vian Manitoba Health wunts. The variance was the result of different methods in the capture 
and compilation of the data. 

Census Canada 

In 1994 Statistics Canada revised the post censal population counts to indude individuals who were 
not captured before. me definIUon of a pemn changed ta indude B group called 'nonpermanenY 
residents sudi as refugees. students on vlse. as well as those on mlnifAerM and work peftnlts. 

In 1996 Census has also lntroduwd a 'net under-covemge" eq~ation whlch estlrnates 'missedm 
individuals and subtrads 'over~vemgem(resldents counted more than once). There were al60 
unenumerated Flrst Nation's bands that will be added to the 1996 census revitions. 

The new methodology will impact all Census population figures going back to 1971 es the federal 
govemment requires a 20 year Ume fmme to adjust the calculation for federal trensfer payrnents. It 
has alsa bmught the Census figures closer to Mose of Manltoba Health. 

Manitoba Health 

Population wunts produced by Manitoba Health are based on resldents registered for health care in 
Manitoba. These include RCMP and Anned Forces personnel and thelr families (even though the 
members are covered under a federel plan). Foreign students are not cuvered. Presently Manitoba 
Health registers new residents upon entry to the province and average beglns lmmedlately upon 
their notifying the ministry of th& arriva1 end proof of eligibility. It 1s to be noted Viat new residents 
h m  other provinces and territories are covered under the Redprocal Agreement by thelr province or 
tenitory of origln for balance of the month in whlch they establish residence in Manitoba plus two 
consecutive months. Conversely, residents movhg from Manitoba to other Canadian provinces are 
aivered by Manitoba Health under the Reciprocal Agreement for the remalnder of the month ln which 
they left plus two consecutive rnonths. 

There is an inter-provindal data exchange on a monthly basis, so that each province can rewndle Its 
reglstration databases and adjust population counts. For residents leaving the country Manitoba 
Health relies on the residenta' noUficatim that they am no longer eligible f~ coverape. If Manitoba 
Health is not notified the residentç' wverage rernalns in tact and they are counted in the popuiatlon 

-data. A pmgrarn is nin monthly to Rag registrations that have been inactive for more than one year. 
Attempts are made to contact the person(s) and dependlng on the response, action is taken to keep 
the re~istratlon active or cancel It Uiereby exciuding them from the next population r e w n g .  

Manitoba Health also receives quarterly Vital Statistics blrths and deaths data that are used to update 
and recondle the registratlon database. 

Source: Anne Hackinson, Manitoba Health, March 5,1998 



Appendix 13 

rnani~ooa Population Report ~ a n ~ t o b a  
Hoalth S o n k o r  
Commlrrlon - 

TOTAL POPULATION 

86: 06: 01 281 - 

SELECTED ANALYSES 

Source: Manitoba Health services ~ommission 



Appendix 14 

Transf ers 

Transfers were determined by the presence of an 
additional hospital admission within one day (+1) of 
discharge from index admission. Up to five admissions were 
searched for consecutive transfer after their index 
admission. Each hospital record also contains the variables, 
"transfer to" and "trznsfer from". 

Transfer to Hospital 

In this study, there were 267 (2.2%) reported transfers 
to another institution from initial h i p  fracture hospitaL 
admission with no corresponding admission reported by the 
hospital insurance claims. -When the transfer parameters were 
expanded to include al1 transfers within ten days (+10) of 
admission with a hospital number equal to the transfer to 
variable on the previous admission, no addi t ional records 
were found. 

Therefore, it is uncertain if these discrepancies are 
the result of missing hospital insurance claims, coding error 
or misinformation on the chart. The claims with unmatched 
transfers were spread relativeiy evenly over the study years, 
except more missing records were found in 1992. (See Table 
1AIII). The missing 1992 data may be partially explained by 
the fact $bat individuals may not have been discharged £rom 
their transfer admission by the end of the study and the 
records were unavailable for study- 

On the other hand, 628 additional transfers (5.1%) were 
found using the episode of admission transfer protocol that 
were not found using just the "transfer to" code. Transfers 
to another hospital are required to be reported by MHIS. 

Both of these methods of determining transfers were used 
to deveiop the Transfer before Repair variable. 

Transfer From Hospital 

Initial hip fracture admissions wtth a "transfer £rom" 
code, indicating a transfer from another hospital, occurred 
in 14.4% (1763) of the cases.  This phenornenon was spread 
evenly across al1 study years.. The most likely explanation 
for the failure to document hip fractures on these admissions 
is that the pati-ents were not actually admitted to the 
transferring hospital but only stabilized in the emergency 
department. Emergency department records are not maintained 
in a centralized data base and are thus unavailable for 
study. A variable will be created in the regression analysis 
to account for these individuals. 



Transfers to Nursing Home 

For transfers to nursing home, 224 cases (1.8%) were 
reported as transferring to nursing home but were not found 
on the nursing home file. The early years of the study, 
1979, 1980 and 1981 make up about two thirds (63.9%) of the 
unmatched cases- Since this trend was not witnessed in the 
hospital admissions, it raises concern regarding the 
cornpleteness of the nursing home records for these years. 
An elevation in unmatched nursing home discharges was also 
present in 1991. This problem may relate to the fact that 
the nursing home claims file may not be updated to include 
al1 the 1991 and 1992 data. Therefore, Lndex admissions 
indicating a transfer to a nursing home were added to the 
protocol established for nursing home admissions after index 
episode of care- 

Transfers from Nursing Home 

For transfers from nursing home recorded on index 
admission, 414 individuals (3.4%) were noted to have 
transferred in their hospital claim but were not found in the 
persona1 care home ciaims file. An analysi's of these records 
over time again revealed a clustering of cases in the early 
part of the study and a large number of unrecorded transfers 
in the later years o f  study. Again, these findings are 
Likely related to the incompleteness of the nursing home 
file. Therefore, the transfer £rom nursing home data were 
included in the protocol to determine admissions £rom nursing 
home. 

On the other hand, the persona1 care home claims data 
identified 856 nursing home residents (7.0% of h i p  fracture 
cases) who d i d  not have a transfer £ r o m  nursing home code on 
their index admission. The implications of these findings 
are that the study may be missing nursing home information - 
for some Lndividuals in the early part of the study and in 
the final years. 

A preliminary analysis of subjects identified by both 
the nursing home regist-ry and by the "transfër £ r o m "  code 
revealed that they both predicted increased early mortality 
in a sirnilar manner- Therefore, they were combined into a 
single admission from nursing home variable. 



Figure L A I 1 1  

Distribution of Discrepancies between Hospital and 

Nursing Home CLaims and the  "Transfer ton  and 

"Transfer from" Codes 

Transf er Transf er Transf er Transf er 
£rom to f rom to 

Hospi ta1 Hospi ta1 P - C . H .  P - C - H .  

* Fol low-up data for index cases in 1992 were not avai labla. 
Therefore, these cases will not be included in this 

analysis. 

Total 1763 
(ioo-0%) 

284 
(100-0%) 

414  
(loo.o%) 

224  
(100.0%) 



Appendix 15 
- 

Table VI 
Personal Care Home Residents by Age Group, Sex, 
and Level of Care, 
March 31,1986. 

Age Group Sex Level 1 Level2 Level3 Level4 Totat Percent 

Total 
Percent 

Source: Manitoba Health Services Commission 



Appendix g 6  

Cornorbidi ty Analysis 

Since the Charlson index was validated to predict 
rnortality for patients admitted to a medical services and not 
mortality in patients undergoing surgery, the ability of the 
Charlson index to predict death in the hip fracture 
population was examined. For this analysis, six month 
survival was used as-the outcome measure. Five scenarios 
were examined: the variance explained by the presence of the 
Charlson index value; the variance explained by the CharLson 
index variable and al1 the individual Charlson diagnoses 
retained in the model, the variance explained by the 
unweighted addition of the Charlson diagnoses; the variance 
explained by the additive Charlson diagnoses and the 
individual Charlson diagnoses; and the variation explained 
using only the individual Charlson diagnoses. 

The overall variance explained for each model is shown 
in Table A.  Model V appears to provide the most sensible 
rnodel with the hi hest rnodel x2. Although Mode1 IV has a B siightly higher X ,  it uses more degrees of freedom. In 
addition, with Model IV, many of the individual Charlson 
cornorbidi ties are required in the model to modify the risk of 
death, suggesting that the relationship between the 
comorbidities is not additive. Model V is shown in Table B. 

Table A 



Table B 

Model V 

Female S e x  

PCH Besident 

Fracture Type 
Open 
Cl. Transcerv 
Cl. Subtroch 
Cl. Unspecify 

Accident Site 
Home 
Other 
Hospital 

Metastatic 
Cancer 

Other Cancer 
- - -- 

Renal Disease 

Diabetes 

COPD 

Cerebral 
Vascular Disease 

Peripheral 
Vascular Disease 

- - -. . 

Congestive Heart 
Fai Lure 

Severe 
Hypertension 

Malnutrition 11 1.685 1 
- 

Number of 
Transfers 

Treatrnent Time 
<= 2 days 
3-10 days 



Admitting Hosp. 
Teaching 
Urban 
Major Rural 
Int. Rural 
Small Rural 
Out of Prov. 

No Hip Fracture 
Repair 

Repai r Day 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 

Transfer without 
admission 

Since the individual Charlson diagnoses without the 

Charlson index variable produced the best model. The 

individual Charlson variables was used in 'the further 

analysis. 




