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Executive summary

This report aims to describe fractures as a type of injury morbidity in Australia
and to present the findings in relation to the methods and priorities of public
health injury prevention. Unit records for hospital separations during 2001-02
from nearly all hospitals in Australia were analysed.

Findings

In the year to 30 June 2002, at least one fracture was recorded as a diagnosis
for 156,450 episodes of inpatient hospital care in Australia. These cases
accounted for 888,460 bed-days.

The cases involving at least one fracture diagnosis accounted for 2% of all
hospital episodes in 2001-02, and 36% of the episodes for which the Principal
Diagnosis was an injury of any type.

A fall (54% of episodes) or a transport accident (19%) were the most common
types of event resulting in a hospitalised fracture.

Four case types accounted for 52% of all episodes in which a fracture was
recorded and over 65% of bed-days due to fractures. These were:

¢ Lower limb fracture due to a fall by a person aged 65+ years;

¢ Upper limb or trunk fracture due to a fall by a person aged 65+ years;
¢ Upper limb fracture due to a fall by a person aged 0-19 years, and;

¢ Any fracture due to a transport accident at ages 5-54 years.

Fractures were the most common of all forms of hospitalised trauma.

Fractures sustained by older persons, particularly lower limb fractures
attributed to falls, were common and accounted for a large number of bed-
days. These are projected to increase in number.

Other events, notably transport accidents, were common causes of
hospitalised fractures for young and middle aged adults.

Two of the four current injury prevention priority topics under the National
Injury Prevention Plan refer to events for which fractures are the main type of
trauma: falls by older persons and falls by children. Prevention programs are
being developed and implemented, particularly for falls by older persons.
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1 Introduction

This paper describes hospitalised cases that involve fractures. Fractures are a
common type of injury morbidity among injury cases that result in admission to
a hospital in Australia. Recent improvements in the national collection of data
on hospital cases make it a good source for this purpose. The description of
hospitalised fracture cases is a broad topic and the data source contains a
considerable range of data.

This report provides an overview of hospitalised fractures in terms of:

e case numbers and rates;
e Dbasic demographic characteristics;
e circumstances of occurrence; and

e types of case.

This report provides an insight into fractures generally. This may be useful for
injury prevention and control, and as a basis for more specific investigations.

Unit record data were obtained from the National Hospital Morbidity Database
compiled by the Australian Institute of Health and Welfare (AIHW). This
collection includes records for nearly all of the “separations’ (i.e. discharge,
transfer, or death) that occurred during the financial year 2001-02 from nearly
all acute-care hospitals in Australia (total number of separations for 2001-02
was 6,394,498). Details of the data set have been published elsewhere (AIHW
2003).

Diagnoses and external causes of injury and poisoning for 2001-02 were coded
according to the second edition of the Australian clinical modification of the
10th revision of the International Classification of Injuries, ICD-10-AM (NCCH
2000).

The sub-set of records used for this paper met the following criteria:

e Principal Diagnosis was recorded as injury or poisoning (ICD-10-AM codes
S00-T98)

e The first-listed External Cause of morbidity was in the range V01-Y89 of ICD-
10-AM; and

e A code representing a fracture was in the Principal Diagnosis field or in any
of the Additional Diagnosis fields (n=156,450).

The ICD-10-AM codes representing ‘fracture” are those having ‘S’ as the first
character and ‘2’ as the third character, “T02’, “T08’, “T10" or “T12" as the first
three characters, or the code “T14.2" (see Table A5.1).

Descriptive epidemiology of traumatic fractures in Australia 1



2 Profile

During the year to 30 June 2002, at least one fracture was recorded as a
diagnosis (not necessarily as a principal diagnosis) for 156,450 episodes of in-
patient hospital care in Australia. These cases accounted for 0.89 million bed-
days, at an average of 5.7 days per episode (Table 2.1).

The cases involving fractures made up 2% of all hospital separations and 36% of
the episodes for which the Principal Diagnosis was an injury of any type.

Of the 156,450 episodes with any mention of a fracture, 147,349 (94.2%) had a
fracture recorded as the Principal Diagnosis.

The number of episodes of hospital care is larger than the number of individual
cases of fracture that resulted in hospital care. This is because some cases result
in more than one episode of care. For example, following the occurrence of a
fracture, a person may be admitted to a nearby hospital, then transferred to
another hospital for further treatment. Prolonged episodes in hospital are
sometimes punctuated by a “statistical type change’ that gives rise to a new
episode. Also, a person may be discharged home and later re-admitted to the
same hospital, or a different one, for planned or unplanned further treatment of
the fracture. Available data, at a national level, do not enable precise accounting
of the difference between episodes and individual cases.

Table 2.1: Hospital separations with and without any fracture diagnosis for which
Principal Diagnosis is injury or poisoning (S01-T98); Australia 2001-02

Number of Fracture Diagnoses

At least one None
Episodes (i.e. Separations) 156,450 274,411
Bed-days 888,460 911,215
Mean bed-days per episode 5.7 3.3
Mean age (years) 45.3 41.0
Proportion male 56% 58%

2 Descriptive epidemiology of traumatic fractures in Australia



Age and sex distribution

Males accounted for 56% (n=87,504) of fracture-related episodes in hospital in
2001-02, but made up only 45% (n=396,989) of total bed-days (Table 2.2).
Females accounted for 68,944 episodes, but had a longer mean length of stay
(LOS). The longer mean LOS for females admitted with a fracture reflects
differences in age on admission and the nature of the fractures sustained.

Table 2.2: Number, mean duration and total duration of episodes for fracture
hospitalisations with at least one fracture diagnosis by sex; Australia 2001-02

Males Females
Episodes 87,504 (56%) 68,944 (44%)
Mean length of stay (days) 4.5 7.1
Total bed-days 396,989 (45%) 491,468 (55%)

Mean length of stay per episode for fracture hospitalisations generally rose with age
(Figure 2.1).
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Figure 2.1: Length of stay per episode for fracture hospitalisations by age on admission
and sex; Australia 2001-02
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Age-specific mean lengths of stay did not differ greatly between sexes, apart from a
slight peak in mean LOS for females 15-19 years (due primarily to lengthy stays for
some cases of intentional self-harm). However, females contributed disproportionately
to the total number of bed-days because of the older age distribution of female cases
(Figure 2.2). This difference is reflected in mean age on admission—>58.1 years for
females with a fracture diagnosis and 35.2 years for males.
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Figure 2.2: Number of episodes for fracture hospitalisations by age on admission and sex;
Australia 2001-02

The number and the age distribution of hospitalisations differs considerably
between males and females, reflecting the different ages at which injuries occur
and the age structures of the male and female populations (Figure 2.2). Age-
specific rates per 100,000 population of fracture hospitalisations are less
marked, but male-female differences still exist. Male rates for older age groups
were much lower than for females (Fig 2.3). However, rates for males for those
from childhood to about 50 years of age were higher than females, with those in
the age group 15-19 being much higher (male to female ratio = 4.91).
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Figure 2.3: Rate of fracture hospitalisations (episodes) per 100,000 population by age on
admission and sex; Australia 2001-02

External causes

Some information about the causes of fractures and the circumstances in which
they occur is recorded in the hospital separation records in the form of ICD-10-
AM External Cause codes.

More than 87% of episodes with a fracture diagnosis can be placed into five
groups of External Cause (Table 2.3). Four of these five groups refer to events in
which injury occurred unintentionally (i.e. “accidents’). The fifth category
involved assault. The remaining episodes involving a fracture were either
recorded as having external causes that were unintentional but not specified to
a useful extent, or other, and mostly uncommon, external causes. These are
grouped as ‘Other” in Table 2.3 and throughout the section.

Note that a difference between external cause codes in revisions 9 and 10 of the
ICD affects the comparability of the category for accidental falls. ICD-10-AM
does not include an External Cause code that is equivalent to the ICD-9-CM
code E887, Fracture, cause unspecified. An assessment of ICD-9-CM coded
Australian hospital data for a period soon before the change to ICD-10-AM
showed that about 7% of ICD-9-CM “accidental falls” cases had been coded to
E887 (about half this proportion when considering cases at ages 65 years and
older) (Cripps, Steenkamp 2002, page 32).

Descriptive epidemiology of traumatic fractures in Australia 5




The ICD-9 category E887 can be approximated in ICD-10 by specifying a group
including cases for which External Cause is coded to X59, Exposure to unspecified
factor, and a diagnosis code for fracture is present (n=14,533). If all of these
Fracture, cause unspecified separations are assumed to have been due to a fall,
then the proportion for Falls shown in Table 2.3 rises to 63% and the proportion
for Other drops to 4%. (This assumption probably overstates the number of
fractures due to falls, as it is likely that some of the Fracture, cause unspecified
separations were due to external causes other than falls.)

The main purpose of this section is to describe fracture cases in terms of
available information about their external causes. In keeping with this, we have
restricted the Falls category to the ICD-10-AM External Cause codes which
specify the presence of an accidental fall (i.e. W00-W19).

Table 2.3: Groups of external causes for hospitalised fractures; Australia 2001-02

Category External cause code range Proportion
Falls WO00-W19 54%
Events involving transport V01-V99 19%
Contact with machines and certain other objects W20-W31 7%
Assault X85-Y09 5%
Contact with other people W50-W52 2%
Other Rest of V01-Y89 13%

‘Accidental falls” (ICD-10-AM codes W00-W19) dominate the picture when
rates in old age are considered (Figure 2.4).

6 Descriptive epidemiology of traumatic fractures in Australia
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Figure 2.4: Person rates for fracture hospitalisations per 100,000 population by external
cause and age at admission; Australia 2001-02

Falls were the main external cause of fractures for children of both sexes,
though rates were higher for males than females among older children and
teenagers (Figures 2.5 and 2.6). Transport (mainly road crashes) was the leading
external cause of fractures for young adults, male rates being much higher than
female rates.

The next two categories of external causes shown were also much more
common among males than females. Machines, other objects is a diverse category
that includes events such as being struck by thrown or falling objects, being
caught between objects, or contacting powered or non-powered machinery.
These events often occurred during work (39% of cases where activity was
specified), or during sport (16%). Fractures attributed to intentional harm by
another person (Assault) peaked in the early adult age group.

The vertical axis has been cut at 1,000 in Figures 2.5 and 2.6. This enables
patterns to be seen more clearly than if the axis is set to display the very high
rates in the oldest age groups for Falls and (for females) Other.
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External causes can be considered at a more specific level, when collection and
coding allow. Figures 2.7 and 2.8 show male and female age-specific rates for
selected categories where the external cause of the fracture was recorded as
being a fall. The vertical axis in both figures has been cut at 250 for clarity. Rates
of fractures due to these external causes are sharply age-specific.

250 - - - - &- - - Fall: skates, skis etc (W02)

——@@—— Fall on same level: contact other person (W03)
Fall involving bed (WO06)

—B— Fall involving playground equipment (W09)

20041\ Fall on/from stairs or steps (W10)
—A—— Fall on/from ladder (W11)
—m— Fall from building, etc (W13)
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100 -

50 -

Episodes per 100,000 population

Age at admission (years)

Figure 2.7: Male rates for selected causes of fracture hospitalisations by age on admission;
Australia 2001-02

Falls involving playground equipment are the most common cause of
hospitalised fractures for children of both sexes, especially in the age group

5-9 years. Hospitalised fractures due to falls involving skates and other
‘pedestrian conveyances’ peak at a slightly older age (10-14 years). Hospitalised
fractures reported as due to falls involving contact with another person are also
most common at ages 10-14 years, but this type of case (which often occurs
during sport) remains fairly common for males through early adult age groups.

Rates for both falls involving skates and other ‘pedestrian conveyances” and
falls involving contact with another person showed similar trends for both
males and females, but these rates were much lower for females overall. Falls
involving a ladder accounted for a rate of hospitalisation that rose with age
group through middle adult years and again, rates were much lower for
females than for males. Falls involving a bed, and falls on or from stairs and
steps, were common causes of fractures resulting in hospital admission for

Descriptive epidemiology of traumatic fractures in Australia 9




older persons. As indicated in Figures 2.5 and 2.6 previously, female rates for
falls in older age were much higher than for males. While the rate of falls due to
stairs or steps appears to plateau for females aged 85+, the rate of falls
involving a bed continues to rise. The rate of falls involving a bed for females
aged 85+ was 380.8 per 100,000. A smaller peak in falls involving a bed is also
seen for young children.
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Figure 2.8: Female rates for selected causes of fracture hospitalisations by age on
admission; Australia 2001-02

A “Place of Occurrence” data item provides information on the broad types of
locations at which falls resulting in hospitalised fractures occurred. Note that
the type of place was not specified for about 15% of hospitalised fracture cases.
Excluding these, Figure 2.9 summarises the proportions of male cases
hospitalised due to a fracture by type of place of occurrence and age group.
Figure 2.10 is a similar chart for females.
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Figure 2.9: Fracture hospitalisations by Place of Occurrence for males by age at
admission; Australia 2001-02

Home was the most common specified setting for hospitalised fractures among
children under ten years of age, and for adults aged 55 years and older for both
sexes. Residential institution was a common setting for the oldest age groups.

Street and highway was the most common specified setting for hospitalised
fractures at ages 20-44 years, and the second most common for age groups to
79 years. The great majority of these cases were due to transport accidents
(80%). Accidental falls accounted for most of the remaining hospitalised
fractures on streets and highways—15% overall, but rising with age to over 50%
for persons aged 80 years or older.

ICD-10 includes a broad Place of Occurrence category titled School, other
institution and public administrative area. A revised version of the classification,
introduced with the second edition of ICD-10-AM, splits this category into three
subcategories: School, Health service area, (both shown in Figures 2.9 and 2.10)
and a less commonly used residual category (this has been added to Other
specified place).

School was the second most common setting for fractures for children aged 5 to
14 years. Health service area, which includes hospitals and nursing homes, was
the third most common type of setting for fractures at ages 80 years and older
and, in combination with fractures occurring in Residential institution, accounted
for over 25% of fracture hospitalisations in those aged 80 or older. Health service
area accounted for 6% of all fractures where the Place of Occurrence was

Descriptive epidemiology of traumatic fractures in Australia 11




specified (dropping to 4% of all fractures when cases with unspecified Place of
Occurrence are included in the denominator).

Fractures in childhood and early adult years commonly occurred in areas for
sports and athletics, especially for males. Workplaces were a common setting
for hospitalised fractures involving males in middle-adult years.
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Figure 2.10: Fracture hospitalisations by Place of Occurrence for females by age at
admission; Australia 2001-02

Figures 2.11 and 2.12 summarise, for males and females, available information
on the type of activity being undertaken by people when they sustained
fractures resulting in hospital admission. Activity was unspecified for a large
proportion of cases (52%). As for Place of Occurrence, it is possible that the
cases for which the type of Activity was specified differ from those for which it
was not specified. Figures 2.11 and 2.12 omit cases for which Activity was
unspecified and summarise the remainder as age-specific proportions. Sports
and work (for income, or other work) are the two most specific categories of
Activity shown. Both were more prominent among male cases than female
cases. For males, sport was the most common specified setting for hospitalised
fractures from mid-childhood to early adult years (over 45% for 10-19 years
and over 25% for 10-34 years). Working for income was the most common
specified activity for males injured in middle age (over 20% of specified cases
from 30-64 years).
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Figure 2.11: Fracture hospitalisations by Activity for males by age at admission;
Australia 2001-02
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Figure 2.12: Fracture hospitalisations by Activity for females by age at admission;
Australia 2001-02
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A type of sport was specified for 72% of the 11,328 fracture separations by
males recorded as occurring While engaged in sports, and for 43% of the 2,573
equivalent separations by females. These are summarised in Table 2.4. The
common types of football account for the largest proportions of male cases.
Case numbers are much lower for females than males except for netball. Note
that these counts do not indicate relative hazardousness of the activities
because they do not take account of differences in exposure (numbers of
participants, duration of participation per person etc.).

Table 2.4: Fracture hospitalisations for which Activity was recorded as “While engaged in
sport’ by sex; Australia 2001-02

Males Females
Activity Separations % Separations %
Football, Rugby 2,302 20% 86 3%
Football, Australian 2,306 20% 64 2%
Football, Soccer 1,575 14% 158 6%
Hockey 126 1% 53 2%
Squash 9 0% 12 0%
Basketball 479 4% 155 6%
Netball 35 0% 318 12%
Cricket 463 4% 15 1%
Roller-blading, roller skating & skateboarding 810 7% 251 10%
Other and unspecified sporting activity 3,223 28% 1,461 57%
Total 11,328 100% 2,573 100%

Body part injured

The bodily location of fractures can be described specifically (i.e. the bone or
part of bone affected) or more broadly. A broad categorisation of bodily
locations has been used in this section to provide an overview of patterns of this
type of trauma.

Figures 2.13 (for men) and 2.14 (for women) show the numbers of
hospitalisations where the Principal Diagnosis was a fracture of a bone in one of
four body areas.

These figures highlight the markedly different patterns of fractures for men and
women in Australia, except in childhood. Most males who were admitted due
to a fracture in 2001-02 were teenagers and young adults, most often with
upper limb injuries (Figure 2.13). Most women admitted due to a fracture were
aged 60 or older, most commonly with fractures of the hip and lower limb
(Figure 2.14).
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Figure 2.13: Episodes of fracture hospitalisations by body area and age for males;
Australia 2001-02
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Figure 2.14: Episodes of fracture hospitalisations by body area and age for females;
Australia 2001-02
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Common case types

A fall (54% of episodes) or a transport accident (19%) were the most common
types of event resulting in a hospitalised fracture.

Four types of cases accounted for over half of all episodes in which a fracture
was recorded, and over 65% of bed-days in 2001-02 (Table 2.5).

Table 2.5 Four common cases of hospitalised fractures; Australia 2001-02

Proportion of %

Type of case Episodes Bed-days
Lower limb fracture due to a fall by a person aged 65+ years 15% 30%
Upper limb or trunk fracture due to a fall by a person aged 65+ years 12% 18%
Upper limb fracture due to a fall by a person aged 0-19 years 10% 2%
Any fracture due to a transport accident at ages 5-54 years 16% 15%
Total for four types of cases 52% 65%

Note: Episodes total is less than the sum of case type proportions due to rounding.
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3 Conclusions

Fractures are the most common of all forms of hospitalised trauma, accounting
for 36% of all injury hospitalisations in Australia in 2001-02.

Fractures by older persons, particularly lower limb fractures attributed to falls,
are common and account for a large number of bed-days. The number of cases
of this type is likely to increase substantially due to projected increases in the
size of this segment of the Australian population.

Other events, notably transport accidents, are common causes of hospitalised
fractures for young and middle aged adults.

Two of the four current priority topics for injury prevention under the National
Injury Prevention Plan refer to events for which fractures are the main type of
trauma: falls by older persons and falls by children (Commonwealth
Department of Health and Aged Care 2001). Prevention programs are being
developed and implemented, particularly for falls by older persons
(Commonwealth Department of Health and Aged Care 2000, NSW Health
2001).
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4 Dataissues

Data source

The data on hospital separations were provided by the Australian Institute of Health
and Welfare (AIHW 2003).

Population data were obtained from the Australian Institute of Health and Welfare and
are similar to data presented in the Demographic Statistics Catalogue No. 3101.0
(Australian Bureau of Statistics). Rates were calculated using final population estimates
as at 31 December 2001.

Less than 1% of injury and poisoning separations are thought to be missing from the
data reported, representing minimal risk of sampling error.

Selection criteria

The selection criteria are stated in Chapter 1.

Hospitalised cases versus other cases

Not all injuries result in hospital admission. It has been estimated that one admission
occurs for every seven injury cases presenting to emergency departments, and that at
least as many injury cases again consult a GP rather than present to a hospital
(Harrison and Steenkamp 2002). In addition, an unknown number of injuries occur
that resolve without medical treatment. Similarly, severe injury cases resulting rapidly
in death go unrecorded in terms of hospital separations, but are captured as mortality
data.

Errors, inconsistencies and uncertainties

This report uses data collected from state and territory hospitals. After coding and
collection from the states and territories, the data are further processed by the AIHW
and NISU. The geographical spread of the data and the large number of people
involved in its processing increases the risk of inconsistencies across time and place in
the data. Variations in reporting and coding continue to exist across jurisdictions,
although National Minimum Data Sets have been in place for some considerable
amount of time.

Incidence is not equivalent to number of hospital separations. Methods to extract
actual cases of incidence produce estimates only.

In the data file of hospital separations in 2001-02 available to NISU, some records in
which more than one external cause code was reported had been processed in a way
that altered the order of the external cause codes. The consequences are generally small
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(about 1% of all Injury & Poisoning cases at national level are affected), but are larger
for certain subsets. The main effect is to increase the proportion of records reported as
“Complications of Medical and Surgical Care”.

Calculation of rates

For relevant comparisons across ages and years, rates have been adjusted by direct
standardisation to correct proportional differences in age, using the Australian
population in 2001 as the standard. Age is presented in five-year bands up to 80 to 84
years, and a group for ages 85 years and older.

ICD-10-AM

This Report is based on data coded according to the second edition of the Australian
clinical modification of ICD-10, ICD-10-AM (NCCH 2000).

Descriptive epidemiology of traumatic fractures in Australia
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5 Appendices

Table A5.1: ICD-10-AM codes representing ‘fractures’

Code Description

S02 Fracture of skull and facial bones

S12 Fracture of neck

S22 Fracture of rib(s), sternum and thoracic spine
S32 Fracture of lumbar spine and pelvis

S42 Fracture of shoulder and upper arm

S52 Fracture of forearm

S62 Fracture at wrist and hand level

S72 Fracture of femur

S82 Fracture of lower leg, including ankle
S92 Fracture of foot, except ankle

T02 Fractures involving multiple body regions
TO8 Fractures of spine, level unspecified

T10 Fracture of upper limb, level unspecified
T12 Fracture of lower limb, level unspecified
T14.2 Fracture of unspecified body region
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Table A5.2: Counts, age-specific rates and male to female ratio for hospitalised
fractures by five-year age groups for males and females; Australia 2001-02

Males Females
Age group (years) Case counts Age-specific rate Case counts Age-specific rate Rate ratio
0-4 2,878 439.37 2,075 333.11 1.32
5-9 6,348 916.56 4,507 686.56 1.34
10-14 8,771 1,259.46 3,197 481.83 2.61
15-19 9,943 1,435.22 1,936 292.19 4.91
20-24 8,962 1,342.45 1,959 302.81 4.43
25-29 7,560 1,086.62 1,872 268.17 4.05
30-34 6,407 870.49 1,951 260.52 3.34
35-39 5,329 722.20 1,917 256.72 2.81
4044 4,992 671.62 2,062 273.95 2.45
4549 4,014 590.43 2,160 313.71 1.88
50-54 3,616 554.60 2,607 401.45 1.38
55-59 2,959 556.58 2,705 524.39 1.06
60-64 2,296 545.75 2,791 674.01 0.81
65-69 2,162 635.76 3,113 886.88 0.72
70-74 2,333 768.29 4,712 1,412.52 0.54
75-79 2,867 1,245.83 7,158 2,442.45 0.51
80-84 2,684 2,024.88 8,681 4,207.54 0.48
85+ 3,382 4,025.18 13,540 7,252.39 0.56
Total * 87,504t 922.79 68,944t 642.03 1.44

* Total population rates are age-standardised.

1 Age was missing from 2 cases.
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INJURY RESEARCH & STATISTICS

Fractures are the most common type of injury that results in
admission to a hospital in Australia. This report describes injury
cases hospitalised in Australia during the financial year 2001-02

that involved fractures.

The report provides an overview of hospitalised fractures in terms of
case numbers and rates, demographic characteristics of patients,

circumstances of occurrence and types of case.

Thnis repors will be useful for injury prevention and control

initiatives,as well as forming a basis for more specific

investigations.
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