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What is already known on this subject:

e Unintentional falls are a leading cause of mortality and morbidity in the elderly
e  Within Europe, mortality rates and morbidity rates vary significantly

What this study adds:

e This study exactly quantifies the differences in mortality rates between two countries with different economy level and
population dynamics

e The role of population ageing and population dynamics in the development of mortality rated in the elderly population
is evaluated

e Clues are suggested for future development of mortality rates in countries with lower life expectancy and economy
level, based on trends observed in a country with high level of economy and high life expectancy
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Abstract
Objectives

Falls are among the major external causes of unintentional injury and injury related mortality in the elderly. The aim
of this study was to compare the patterns and causes of unintentional fall-related mortalities in two countries with
different economy levels: Slovakia and Austria in 2003-2010.

Methods

A study was conducted using death certificate data, trends of fall related mortality in the elderly (over 65 years) in
Austria and Slovakia were compared. Crude and age-standardized mortality rates were calculated. Rate ratios were
used to quantify differences based on age, sex and country. The role of population dynamics, population ageing and
economy level was considered.

Results

The annual average crude mortality for Slovakia was 28.22, for Austria 54.19 par 100,000 person-years. Increasing
rates were observed towards higher age in both countries. Males had higher mortality than females (1.18 times
higher in Austria, 2.4 higher in Slovakia). In ages over 75 years rates were significantly higher in Austria, compared to
Slovakia. Injuries to head (in males) and hip (in females) were most common.

Conclusions

We conclude that higher life expectancy in Austria translated in substantially higher fall related mortality rates
compared to Slovakia, especially in females over 80 years. Our study quantified the differences between two
countries with different structure of the elderly population and these findings could be used in planning future needs
of health and social services and to plan prevention in countries where a rapid increase in age of the population can
be foreseen.

Article summary

Strengths and limitations of this study

e The study is population based and includes all cases of fall related death occurring in both countries.

e The unified methodology of data analysis and presentation strengthens the findings and their
generalizability.

e The use of standard format administrative data and standard epidemiological presentation of the results
(including standardization) ensures the reproducibility of the study on other populations.

e Although the ICD-10 system was used in both countries, bias might have been introduced by individual
variation in coding within or between the countries.

e The presented results suggest that the differences could be related to economic status or population

dynamics but no causal evidence is presented.
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Introduction

Falls are among the major external causes of unintentional injury and are commonly defined as inadvertently coming to rest on
the ground, floor or other lower level, excluding intentional change in position to rest in furniture, wall or other objects [1]. In
the European Union (EU), every year 123,000 people aged 60 and above die from the consequences of injuries, which represents
53% of all injury deaths [2]. Falls are the major cause of injury related fatalities in the elderly population of Europe (accounting
for 28% of all cases), and as a consequence of increasing life expectancy they became a major public health and social care issue
[2-4]. In 2010, falls in the elderly accounted for over 85% of years lived with disability in the population of 70 and older [5].
About a third of people with age over 65 years fall each year and at the age of 80 years or more this proportion increases to 50%
[2 6]. Accidents (environment related), gait/balance disorders, and dizziness are the three major causes of falls in the elderly [7]

and medication such as oral anticoagulation may additionally increase the risk for mortality [8].

Large between-country differences have been identified within Europe in overall [9], as well as injury related mortality [10]
among the elderly. The proportion of injury related deaths to all deaths in the elderly in Europe varies, too and ranges from 1 to
6% [2]. Population ageing has a great impact on the number of falls occurring as falls exponentially increase with age related
biological change; population increase in the group of 80 years and older will therefore trigger substantial increase in fall related
injuries and fatalities [1]. Socio-economic inequalities in mortality were found to be present and persisting in a study analysing
11 European populations, which concluded that even if the relative inequalities would not increase in the future, the excess
deaths that would occur would still be increasing due to the aging of the population [9]. These findings imply that social and

economic factors are strongly related to the changes in fall related mortality rates.

In this study we hypothesized that the patterns of fall related mortalities among the elderly could differ based on the overall
economy level of the country and the structure of the elderly population. Our aim was to compare the patterns and causes of

unintentional fall-related mortalities in two countries with different economy levels: Slovakia and Austria in 2003-2010.
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Methods

An epidemiological study was conducted in order to compare the trends of unintentional fall related mortality rates in the
elderly population (65 years or older) of Slovakia and Austria and to observe differences based on age and sex. Additionally, the
patterns of body regions with the most significant injury (leading to death) were analysed and compared. The study focused on

the entire population of both countries and the period under study was 2003-2010.
Data sources and case definitions

Administrative data that was obtained from the respective authorities in Slovakia and Austria was used for the investigation. In
case of Slovakia a dataset of all deaths occurring in the analysed period of years was obtained from the Statistical Office of the
Slovak Republic. For Austria the same data was obtained from the Austrian Statistical Office. In both databases the external
cause of death and the underlying cause of death was encoded using the International Classification of Diseases and Related
Health problems, 10™ edition (ICD-10) [11]. Age and sex of the deceased, year of death, underlying cause of death, and external

cause of injury were available in both datasets.

From the original dataset, all fatalities that were caused by an unintentional fall were filtered in the first step (ICD-10 codes of
WO00-W19). Secondly, only persons with age of 65 years or more at the time of death were selected. Thus the final datasets that
were used for the analysis in this study consisted of all cases of death occurring in the respective countries where the cause of

injury was an unintentional fall and the victim was 65 years or older.

Population counts that were used to calculate mortality rates were also obtained from the statistical offices of Slovakia and
Austria for each year, separate for each separate year for ages 65 and older, and for both sexes (they were grouped according to

the age groups that were defined for the study).
Variable definitions

Age-group-specific and sex-specific mortality rates were calculated as a ratio of the number of cases and the population count in
each category, recalculated to 100,000 person-years. Crude overall mortality rates were calculated as ratios of the total number
of deaths and average population count for each year, recalculated to 100,000 person-years. Annual average mortality rates
were calculated as ratios of the average annual number of deaths for 2003-2010 in the respective age/sex group and the

average annual population count for 2003-2010 for that group, recalculated to 100,000 person-years.
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To produce internationally comparable results, age standardized mortality rates with 95% confidence intervals (CI95%) were
calculated for both countries for the analysed period. The direct method of standardization was used and the WHO world

population was used as the standard population [12].

Description of the compared countries

Both countries are located in central Europe. According to the World Bank, Austria had 8.747 million inhabitants in 2013 and the
country’s total Gross Domestic Product (GDP) in 2013 was $428.3 billion [13]. Slovakia had a total of 5.414 million inhabitants in
2013 and its GDP was $97.71 billion [14]. The Gross National Income per capita based on purchasing power parity was $45,450
in Austria and $26,110 in Slovakia [15]. According to Eurostat, the GDP per capita in in Purchasing Power Standards was 126 in
Austria and 65 in Slovakia (values over 100 are above the EU average) [16]. Based on the presented economy indicators it is clear
that the economy level in Austria is higher compared to Slovakia. The different life expectancy at birth in both countries (81
years in Austria and 76 in Slovakia for the period of 2005-2009 [13 14]) has translated into differing population dynamics and
higher increase of the size of the population in older ages in Austria, compared to Slovakia (see Supplementary figure 1 in the
Electronic supplementary material (ESM) for detailed comparison of the population dynamics in older age groups in both

countries for the analysed period).

Analysis outline and statistical methods

Four age groups were created: 65-74, 75-84, 85-94 and 95 years and older. Crude mortality rates were calculated for both
countries for each year and compared across the age groups and by sex. To provide a better measure of mortality rate
differences between the compared groups, rate ratios with CI95% were calculated. In case of rate ratios between age groups,
the group of 65-74 years was taken as a reference and all other categories were compared to the rate in this age group. In case
of rate ratios between sexes females were taken as a reference and the ratios in the male group are relative to the rates for
females in the respective year. In addition, between-country rate ratios were calculated to better describe the differences in
observed mortality rates in Slovakia and Austria. In this case, the rate ratios are presented as rates observed in Austria relative

to rates observed in Slovakia.

As this is a population study, no inferential statistical analyses were performed. To analyse time trends the Mann-Kendall test
for monotonic time series was applied and values of Kendall’s Tau were calculated. For all analyses, the R statistical program was

used [17].
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All rates presented in this paper were recalculated for 100,000 person-years; for the paper to be easier to read we have omitted
the denominator and the values of the rates are presented only. With the term ‘elderly population’ throughout the paper we

refer to the population of 65 years or older.
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Results

Based on the criteria defined for this study we have identified 5979 cases of unintentional fall related fatalities in the elderly
population of Austria and 1486 cases in Slovakia for the period under study. Of all cases in Austria, 56% were female; in Slovakia

the proportion of females was 41%.

Table 1 presents the annual average mortality rates by age group and sex for both countries along with crude and age
standardized overall mortality rates. Detailed calculations of annual mortality rates by age-groups and sex can be found in
Supplementary tables 1 & 2 in the Electronic supplementary material (ESM). The annual average crude mortality rate for
Slovakia was 28.22 and for Austria 54.19. When comparing mortality rates in the analysed age groups a clear increasing
tendency was observed towards higher age in both countries and both sexes, with the highest rates in the age group of 95 years
and older. The analysis of time trends (from 2003 to 2010) revealed an increasing trend of female and overall mortality rates in
Slovakia (Kendall’s Tau 0.29 for both) and a stagnation of rates in males (Tau=0.07). On the other hand, female, male and overall
mortality rates in Austria were decreasing over the analysed period (Tau=-0.57; -0.57 and -0.43). Such trends were observed also

for the age standardized rates (see figure 1 for details).

Table 1: Annual average fall-related mortality rates per 100,000 person-years in Slovakia 2003-2010 by age groups and sex +

Total Total Standardized*
Country Sub-Group 65-74 75-84 85-94 95+
Crude Rate Rate 95% CI

Male 37 52 101 207 45.48 46.57 46.54-46.6
Slovakia Female 8 22 68 120 18.19 16.65 16.64-16.67

Total 19 33 77 139 28.82 28.22 28.21-28.23

Male 25 79 249 633 59.69 60.63 60.61-60.65
Austria Female 9 51 179 421 50.48 35.69 35.68-35.71

Total 16 61 197 461 54.19 45.03 45.02-45.04

*Rates standardized for age by the direct method using the WHO World standard population [12]
T Please see electronic supplementary for detailed data calculated for each year under study
CI= Confidence Interval

This tendency is documented by annual average rate ratios presented in table 2. Detailed calculations of annual mortality rate
ratios by age-groups can be found in Supplementary tables 3 & 4 in the ESM. Overall, in Slovakia the rates suggest a 1.7-fold
increase in mortality rates in the group of 75-84 years old, a 4.1-fold increase in the 85-94 group and an 8.2-fold increase in the
95 and older category, compared to 65-74 years old as a reference. This phenomenon is more apparent in the female
subpopulation (rate ratios of 2.8, 8.9 and 17.5, respectively), than in the male population (rate ratios of 1.4, 2.8 and 6.4). In
Austria, the rate ratios were 3.7, 12 and 28.4 overall; 5.6, 19.7 and 47 in females; and 3.1, 9.9 and 25.7, respectively in males. It

is therefore clear that the increase of mortality rates by age is much more apparent in Austria than in Slovakia.
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b 74 75-84 85-94 95+
Country Sub-group 65- Ratio | CI95% | Ratio | CI95% | Ratio C195%
Male 1 1.4 0.9-2.1 2.8 1.4-49 6.4 0.98-20.5
Slovakia Female 1 2.8 1.5-5.2 8.9 4.7-17.1 17.5 3.9-52.6
Total 1 1.7 1.2-2.4 4.1 2.7-5.9 8.2 2.8-18.4
Male 1 3.1 2.4-4.1 9.9 7.4-13.3 25.7 13.3-45.2
Austria Female 1 5.6 3.9-8.1 19.7 13.9-28.5 47 29.3-75.3
Total 1 3.7 3-4.6 12 9.7-14.9 28.4 20-39.6

*The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category
T Please see electronic supplementary for detailed data calculated for each year under study
CI= Confidence Interval

The rate ratios by sex presented in table 3 show that in both countries males were more likely to die of a fall related injury than
females. On average for the period under study the mortality rates of males were 1.18 times higher in Austria and 2.4 times

higher in Slovakia. These findings suggest that the difference in mortalities between sexes was less apparent in Austria.

Table 3: Rate ratios of fall related mortality per 100,000 person-years by sex groups in Slovakia and Austria 2003-2012*

Year Females Males
Ratio Cl 95%

2003 1 0.87 0.77-1.02
2004 1 1.17 1.02-1.35
2005 1 1.12 0.98-1.28
2006 1 1.2 1.04-1.39
Austria 2007 1 1.28 1.09-1.49
2008 1 1.4 1.2-1.63
2009 1 1.37 1.18-1.59
2010 1 1.26 1.09-1.46
Annual Average 1 1.18 1.02-1.36
2003 1 2.41 1.74-3.38
2004 1 2.4 1.79-3.24
2005 1 2.54 1.92-3.38

2006 1 2.26 1.7-3
Slovakia 2007 1 2.34 1.68-3.27
2008 1 3.51 2.63-4.72
2009 1 2.25 1.68-3.02
2010 1 1.82 1.39-2.38
Annual Average 1 2.4 1.8-3.23

*The presented rate ratios are calculated using females as a reference category
CI= Confidence Interval

Table 4 presents the rate ratios for each age group, year and sex in a between-country manner. Overall, the mortality rates in
the age group of 65-74 were lower in Austria (rate ratio=0.84). In all other age groups the rates in Austria were higher,
compared to Slovakia (1.8 times higher in 75-84 years old, 2.5 times higher in 85-94 years old and 2.9 times higher in the

population over 95 years). Again, the rate ratios were higher in females, compared to males. The crude overall mortality rates
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were higher in Austria by a factor of 1.9. The trends of between country rate ratios over the studied period are graphically

summarized in figure 2.

The most significant injuries (injuries that lead to death) were most often injuries to the head and hip (they accounted for over
75% of all injuries). The distribution of the most significantly injured body region is presented in figure 3. A clearly larger

proportion of hip fractures is present in females in both countries. In males, the proportion of head injuries was higher in

Cl= Confidence Interval
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2003 | 1.2 0.8-1.5 2.1 1.6-2.7 5.2 3.6-8.6 5.8 2.1-24.3 2.8 2.4-33 ;TF; ‘g.
2004 | 1.01 0.7-1.3 2.3 1.7-2.9 2.2 1.5-3.1 2.6 1.1-7.7 2.1 1.8-2.4 g _g
(o
2005 | 0.96 0.7-1.2 1.8 1.4-2.2 3.7 2.6-5.6 4 1.8-11.7 2.2 1.9-25 i 3
2006 | 0.7 | 0509 17 | 1321 | 28 1.9-4.1 5.2 1.9-22 17 1.5-2 a 9
2 2007| 08 | 06-11 23 | 1731 | 29 1.9-45 27 | 1.05-9.11 2 1.6-2.4 ‘é 3
Ll 2. O
2008 | 0.6 0.4-0.8 1.5 1.1-1.9 2.3 1.6-3.3 2.6 1.04-9 1.5 1.3-1.7 o
= (&
2009 | 0.9 0.5-1.1 1.9 1.4-2.4 1.9 1.3-2.7 2.9 1.1-9.8 1.7 1.4-2 =y g
2 o
2010 | 0.95 0.7-1.2 1.4 1.1-1.8 1.5 1.1-2 1.9 0.95-4.4 1.5 1.3-1.7 g =
o w
Annual Average | 0.8 0.6-1.1 1.8 1.4-2.4 2.5 1.8-3.7 2.9 1.3-8.6 1.9 1.6-2.2 o N
*Presented rates were calculated using Slovakia as a reference L(.ED- §
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Discussion

We conducted a population based epidemiological study with the aim to identify the differences in patterns of unintentional fall

related mortality rates in the elderly population of two countries with different economy level. Our main findings are:

1. Mortality rates in both Austria and Slovakia increased with increasing age; the size of the increase being larger in older
age groups and considerably more apparent in females

2. Overall mortality rates in males were higher than in females in both countries; the differences being higher in Slovakia

3. Crude and standardized overall mortality rates over the analysed period were decreasing in Austria (both sexes) and
increasing in Slovakia (especially males)

4. Crude age specific mortality rates were smaller in Austria in the age group of 65-74 and higher in older age groups,
compared to Slovakia

5. Head and hip were the most commonly injured body regions; hip fractures were more common in females and head

injuries in males.

Unintentional falls are prominent among external causes of injury, they are major cause of morbidity and a leading cause of
death in the elderly population [1 18]. The fall related death rates in the general populations of European countries vary
significantly and range from 25 to 132; the rate for Slovakia for the period of 2008-2010 was 52 and the rate for Austria 39 [2].
Standardized fall related mortality rates in the elderly populations of European countries ranged from 58 to 280 [2]. Studies
focusing on the elderly population in other (non-European) countries reported mortality rates of 52.4 (for 2010) in the USA [18],
and 60.8 (for 2009) in Canada [19]. In our study the overall age standardized mortality rates in the elderly were 28.22 for
Slovakia and 45.03 for Austria. A distinction is therefore apparent between mortality rates in the general and the elderly
populations in Slovakia and Austria: the fall related mortality rate in the general population was higher in Slovakia whereas the
mortality rate in elderly population was higher in Austria. These finding suggest that the between-country differences in fall

related mortality rates are considerably larger and reversed in the elderly population compared to the general population.

This phenomenon could be attributed to the ageing of the population, which has been identified as one of the key drivers of the
increasing fall related mortality worldwide [1 3 6 9 10 18]. In general, the increasing size of the elderly population results in an
increase in the population under the highest risk of fall related death. This translates into an exponential increase of mortality
rates in higher age groups, especially in octogenarians and older [1]. Our finding confirm this: the between age-group rate ratios
were substantially higher for the ages of 85 years and older and were much more apparent in Austria than were in Slovakia

(tables 3 and 4). Considering the higher life expectancy in Austria [13 14] and higher proportions of persons above 80 years in
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the elderly population of Austria (supplementary table 1) we could conclude that the observed between-country difference in

the magnitude of the problem has been driven by the ‘older’ population of Austria compared to Slovakia.

Although our study primarily focused on fall related fatalities, it is important to note that this is only one part of the problem.
Besides high rates of mortalities, there are high rates of hospitalizations and outpatient visits after fall related injuries. In Europe
the ratio of fatal : hospitalized : outpatient cases in 2008-2010 was 223,000 : 5,700,000 : 33,900,000 [2]. These numbers
illustrate that the magnitude of this public health problem goes far beyond the fatalities. The cost of injury related health care in
Europe (EU-27) is estimated at 78 billion EUR (of which a large portion is attributable to fall related injuries in the elderly) and
about a million people in Europe are permanently disabled as a consequence of injuries annually [2]. Findings from the UK
suggest that the majority of the cost in case of fall related injuries in the elderly can be attributed to inpatient admissions (about

50%) [20].

Although the life expectancy at birth in Slovakia lags behind the Austrian, it is increasing more rapidly, compared to Austria:
from 73.9 in 2005 to 76.1 in 2012 [14] (the life expectancy in Austria stayed 81 years for this period [13]). If such pace of increase
is maintained a rapid increase of the size of the elderly population can be expected in Slovakia in the coming years which will be
coupled with higher incidence of fall related injuries. This will inevitably bring challenges for the health care system, social care

system, for the families and the population as a whole.

Other factors, such as quality of health care and social services might influence the dynamics of the mortality rates. A previous
study showed that higher level of economy of the country translated into higher quality of health care, which in turn was
improved the outcome of patients (mortality and degree of disability) after traumatic brain injuries (Austria and Slovakia were
both part of the study) [21]. As in our study head injuries were identified as one the most common injuries leading to death, we
could assume that the decreasing trend of fatalities (despite the stagnating/increasing life expectancy) in Austria could be

partially explained by higher quality of health care in Austria compared to Slovakia.

Study limitations

We admit that there are potential limitations to our study. For all analyses in this study, administrative data have been used and
the authors had no control over the process of diagnostic coding or any other processes related to the preparation of the
datasets. Eventual inaccuracies in coding of the external cause of death or the underlying cause of death that were present in
the obtained datasets could bias some of our results. However, we have confidence in the procedures set up in both countries

and therefore do not expect any major influence on our principal findings.

Conclusion

11
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We conclude that higher life expectancy in Austria translated in substantially higher fall related mortality rates compared to
Slovakia, especially in females over 80 years. Our study quantified the differences between two countries with different
structure of the elderly population and these findings could be used in planning future needs of health and social services and to

plan prevention in countries where a rapid increase in age of the population can be foreseen.
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Table and figure captions:

Table 1: Annual average fall-related mortality rates per 100,000 person-years in Slovakia 2003-2010 by age groups and sex +
*Rates standardized for age by the direct method using the WHO World standard population [ 12]

T Please see electronic supplementary for detailed data calculated for each year under study

CI= Confidence Interval

Table 2: Annual average rate ratios of fall related mortality per 100,000 person-years by age groups in Slovakia 2003-2012*+
*The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category

T Please see electronic supplementary for detailed data calculated for each year under study

CI= Confidence Interval

Table 3: Rate ratios of fall related mortality per 100,000 person-years by sex groups in Slovakia and Austria 2003-2012*
*The presented rate ratios are calculated using females as a reference category
CI= Confidence Interval

Table 4: Rate ratios of fall related mortality per 100,000 person-years by country in Slovakia and Austria 2003-2012*
*Presented rates were calculated using Slovakia as a reference
Cl= Confidence Interval

Figure 1: Crude and standardized fall related mortality rates per 100,000 person-years in Slovakia and Austria in 2003-2010
SK=Slovakia, AT=Austria

Figure 2: Between country mortality rate ratios 2003-2010 and 95% confidence intervals by sex
AA=Annual Average; ratios are calculated using Slovakia as a reference (the value of 1 was assigned to each rate in Slovakia and
all rates on the figure are relative to these)

Figure 3: Anatomic distribution of the most significant injury in fall related fatalities in Slovakia and Austria in 2003-2010
SK=Slovakia, AT=Austria
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Supplementary Table 1: Fall-related mortality rates per 100,000 in Slovakia 2003-2010 by age groups and sex

Year/ Age Group 65-74 75-84 85-94 95+ Total Total Standardized™
Crude Rate Rate 95% ClI

2003 29 48 70 310 37.41 38.87 38.84-38.89

2004 41 41 149 134 46.15 49.12 49.09-49.15

2005 41 60 122 242 52.05 53.77 53.74-53.8

o 2006 41 55 63 229 47.37 47.77 47.75-47.8
S 2007 29 37 87 103 35.26 36.04 36.01-36.06
2008 45 68 123 192 57.4 58.08 58.05-58.11

2009 37 43 99 89 43.09 43.71 43.68-43.74

2010 30 61 96 355 44.95 45.59 45.56-45.61

Annual Average 37 52 101 207 45.48 46.57 46.54-46.6

2003 7 22 50 59 15.47 14.89 14.87-14.9

2004 6 25 89 213 19.13 18.25 18.24-18.27

2005 6 32 58 146 20.44 18.53 18.51-18.54

© 2006 10 25 75 45 20.94 19.43 19.41-19.44
g 2007 9 17 36 122 15.4 14.5 14.04-04.06
i 2008 8 20 49 78 16.33 14.67 14.66-14.68
2009 6 23 70 141 18.95 16.39 16.38-16.4

2010 8 26 107 140 24.68 21.6 21.05-21.07

Annual Average 8 22 68 120 18.19 16.65 16.64-16.67

2003 16 31 56 128 23.7 23.73 23.72-23.75

2004 20 30 107 191 29.23 29.97 29.96-29.98

2005 20 42 77 173 32.25 31.66 31.65-31.67

_ 2006 23 36 71 97 30.79 30.29 30.28-30.3
g 2007 17 24 50 116 22.57 22.16 22.15-22.17
2008 23 36 70 110 31.64 30.63 30.62-30.64

2009 19 30 78 101 27.81 26.75 26.74-26.76

2010 17 38 104 201 32.26 30.31 30.3-30.32

Annual Average 19 33 77 139 28.82 28.22 28.21-28.23

*Rates standardized for age by the direct method using the WHO World standard population [12]

CI= Confidence Interval
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Supplementary Table 2: Fall-related mortality rates per 100,000 in Austria 2003-2010 by age groups and sex

Year/Age Group 65-74 75-84 85-94 95+ Cru-lt-i‘:at:Iate ::::I Standar;izge;/*
6

2003 | 28 73 308 566 62.17 64.62 64.6-64.65

2004 30 90 290 522 67.31 69.33 69.3-69.35

2005| 32 90 380 1066 7527 79.57 79.54-79.59

o 2006 23 77 281 962 59.59 62.14 62.11-62.16
‘_E“ 2007 | 22 78 165 455 50.95 51.08 51.07-51.1
2008 | 20 80 229 472 55.42 55.39 55.37-55.41

2009 23 77 203 587 54.94 54.87 54.85-54.89

2010 25 71 203 495 54.88 54.28 54.26-54.3

Annual Average 25 79 249 633 59.69 60.63 60.61-60.65

2003| 10 61 293 818 70.44 49.88 49.87-49.9

2004 11 57 215 515 57.32 42.27 42.25-42.29

2005 9 68 258 641 67 47.85 47.84-47.87

@ 2006 10 52 172 422 49.48 35.88 35.87-35.89
g 2007 8 40 139 289 39.76 28.48 28.47-28.49
= 2008 8 39 136 260 39.55 27.98 27.97-27.99
2009 8 42 131 230 40 28.19 28.18-28.21

2010 8 43 142 365 43.54 29.68 29.67-29.69

Annual Average 9 51 179 421 50.48 35.69 35.68-35.71

2003| 18 65 297 772 67.24 56.29 56.27-56.3

2004| 20 69 234 517 61.24 52.42 52.41-52.44

2005 20 76 289 720 70.29 59.28 59.27-59.3

_ 2006 16 61 200 527 53.56 44.88 44.87-44.89
g 2007 | 15 54 145 321 44.32 37.29 37.28-37.3
2008 14 55 160 301 46.04 37.97 37.95-37.98

2009 | 15 56 150 300 46.17 38.24 38.23-38.25

2010 16 54 158 390 48.26 39.44 39.43-39.45

Annual Average 16 61 197 461 54.19 45.03 45.02-45.04

*Rates standardized for age by the direct method using the WHO World standard population [12]

CI= Confidence Interval
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1 0
2 Supplementary Table 3: Rate ratios of fall related mortality per 100,000 population by age groups in Slovakia 2003-2012* o
3 =
75-84 85-94 95+ =

4 Y 65-74 b
c ear/age group Ratio | CI95% | Ratio | CI95% | Ratio C1 95% @
6 2003 1 1.7 1.1-2.6 2.5 1.02-5.2 11.6 1.8-37.8 g
7 2004 1 1.1 0.6-1.5 3.7 2-6.2 3.8 0.2-16.7 §
8 2005| 1 15 0.99-2.1 23 1.6-5.1 0.6 0.97-20.1 2
20 o 2006 1 1.3 0.9-2 1.6 0.7-3.1 6.2 0.9-19.6 7
T i _ I b5

11 S 2007 1 1.3 0.8-2 3 1.5-5.4 4.1 0.2-18.1 3 o
12 2008| 1 1.5 1.1-2.2 2.8 1.6-4.5 4.6 0.7-14.7 @ Q
ﬁ 2009 1 1.2 0.7-1.8 2.7 1.5-4.5 2.7 0.1-12.1 o g
15 2010 1 2.5 1.4-3.1 3.3 1.8-5.7 12.3 3.6-30.4 g )
16 Annual Average 1 1.4 0.9-2.1 2.8 1.4-49 6.4 0.98-20.5 é )
17 2003 1 2.9 1.6-5.5 6.9 3.2-14.6 9.9 0.4-44.5 <N
(=Y

18 2004 1 4.4 2.3-8.9 16.6 8.1-33.5 39.7 10.8-115.5 G;:: g
-'218 2005| 1 5 2.89.4 9.5 4.4-189 | 23.7 52-73.4 5 8
21 o 2006 1 2.5 1.5-4.3 7.4 4.1-13.4 5.7 0.2-24 SN
22 g 2007 1 1.9 1.1-3.4 3.9 1.9-7.9 14 3.2-41.1 2 S
23 - 2008 1 2.6 1.4-4.8 6.4 3.3-12.5 10.8 1.6-38 S E
gg 2009 1 3.6 271 113 6-22.1 23.4 6.5-66.2 § m&
26 2010 1 3.3 1.9-5.9 13.5 7.9-24.1 18.4 5.2-49.6 * o @
27 Annual Average 1 2.8 1.5-5.2 8.9 4.7-17.1 17.5 3.9-52.6 %‘cgb §
28 2003 1 1.9 1.3-2.8 3.6 2.1-5.8 8.5 2-22.8 8% o
[~

29 2004 1 15 1.12.1 5.4 3.6-7.9 10 3.4-22.2 °2g
32 2005| 1 2.4 1527 3.8 2456 8.7 3.19.5 223
32 _ 2006| 1 1.6 1.2-2.1 3.2 2.1-4.7 4.5 1.1-12 528
© @D D

33 § 2007 1 1.4 0.96-2 2.9 1.8-4.6 7 2.1-16.9 oSS
34 2008 1 16 1.2-2.2 3.9 1.5-12.1 5.3 15-12.1 ggg
gg 2009 1 1.6 1.1-2.1 42 2.8-6.1 5.6 1.7-13.3 e
37 2010 1 2.3 1.6-3.1 6.2 43-8.8 12.2 5.3-23.9 &- 2
38 Annual Average 1 1.7 1.2-2.4 4.1 2.7-5.9 8.2 2.8-18.4 > 5
39 *The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category ;'_; g
40 CI= Confidence Interval S @
41 g =
42 y 2
[}

43 2 o
© 3

44 3 5
45 g 2
46 § <
47 S o
48 3 W
49 S 3
51 B s
. Q

52 Z
53 @
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55 @
56 %
57 8
58 §
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Supplementary Table 4: Rate ratios of fall related mortality per 100,000 population by age groups in in Austria 2003-2012*

BMJ Open

Year/age group | 65-74 N 7584 " 85-94 X -
Ratio Cl195% Ratio Cl 95% Ratio Cl195%
2004 1 2.9 2.3-34 95 7.1-12.8 17.4 7.8-33.8
2005 1 2.8 2.2-3.6 12 9.2-15.6 33.8 19.8-54.4
2006 1 3.4 2.645 12.5 9.2-16.9 43 24.9-70.2
% 2007 1 3.5 2.7-4.7 7.5 5.4-10.5 21 9.8-39.7
= 2008 1 3.9 3-5.2 11.2 8.3-15.3 23.5 11.3-43.8
2009 1 3.3 2.6-4.4 8.8 6.5-11.9 25.7 13.6-44.4
2010 1 2.8 2.2-3.7 8 6-10.6 19.7 9.9-35.2
Annual Average 1 3.1 2.4-4.1 9.9 7.4-13.3 25.7 13.3-45.2
2003 9 6 4.3-8.8 28.8 20.6-41.5 80.6 52.8-124.3
2004 1 5.1 3.7-7.2 19 13.7-27 45.7 28.9-71.7
2005 1 7.2 5.1-10.3 27.2 19.4-39.3 67.9 44.1-105.5
o 2006 1 5.4 3.8-7.7 17.9 12.8-25.9 44.1 27.5-70.4
‘_Eu 2007 1 5 3.4-74 171 11.9-25.3 35.8 20.9-60.4
= 2008 1 4.7 3.2-6.9 16.1 11.3-23.6 31 18-52.2
2009 1 5.3 3.7-7.9 16.4 11.5-24.2 28.9 16.5-49.6
2010 1 5.4 3.8-8 19.9 12.6-26.3 46.4 28.8-75
Annual Average 1 56 3.9-8.1 19.7 13.9-28.5 47 29.3-75.3
2003 1 3.6 2.9-4.4 16.1 13.1-19.9 42 30.6-57.1
2004 1 3.4 2.8-43 11.7 9.5-14.4 25.9 18.1-36.2
2005 1 3.9 3.2-4.7 14.7 12.1-17.9 36.8 27.2-49.1
_ 2006 1 39 3.2-4.9 12.9 10.4-16.1 339 24.2-46.9
g 2007 1 3.7 3-4.7 10 8-12.7 22.2 14.8-32.4
a 2008 1 3.9 3.1-4.9 11.5 9.2-14.4 21.6 14.4-31.6
2009 1 3.7 3-4.6 10 8.1-12.5 20.1 13.5-29.1
2010 1 3.4 2.7-4.2 99 8-12.2 24.4 17.2-34
Annual Average 1 3.7 3-4.6 12 9.7-14.9 28.4 20-39.6

*The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category

CI= Confidence Interval
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Supplementary figure 1: Population proportion trends in Slovakia and Austria in 2003-2010 by sex
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What is already known on this subject:

e Unintentional falls are a leading cause of mortality and morbidity in the elderly
e Within Europe, mortality rates and morbidity rates vary significantly

What this study adds:

e This study exactly quantifies the differences in mortality rates between two countries with different demographic
structure

e The role of population ageing and population dynamics in the development of mortality rates in the elderly population
is evaluated

e Clues are suggested for future development of mortality rates in countries with lower life expectancy, based on trends
observed in a country with higher life expectancy and older population
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Abstract
Objectives

Falls are among the major external causes of unintentional injury and injury related mortality in the elderly. The aim
of this study was to compare the patterns of unintentional fall-related mortalities in two countries with different
demographic structure: Slovakia and Austria in 2003-2010.

Methods

A study was conducted using death certificate data, trends of fall related mortality in the elderly (over 65 years) in
Austria and Slovakia were compared. Crude and age-standardized mortality rates were calculated. Rate ratios were
used to quantify differences based on age, sex and country. The role of demographic structure and population
ageing was considered.

Results

The annual average crude mortality for Slovakia was 28.82, for Austria 54.19 par 100,000 person-years. Increasing
rates were observed towards higher age in both countries. Males had higher mortality than females (1.18 times
higher in Austria, 2.4 higher in Slovakia). In ages over 75 years rates were significantly higher in Austria, compared to
Slovakia. Injuries to head (in males) and hip (in females) were most commonly the underlying cause of death. The
proportion of populations over 65 and over 80 and rate of their increase were higher in Austria than in Slovakia.

Conclusions

We conclude that higher proportions of the elderly population of Austria could have contributed to the higher fall related
mortality rates compared to Slovakia, especially in females over 80 years. Our study quantified the differences between
two countries with different structure of the elderly population and these findings could be used in planning future
needs of health and social services and to plan prevention in countries where a rapid increase in age of the
population can be foreseen.

Article summary

Strengths and limitations of this study

e The study is population based and includes all cases of fall related death occurring in both countries.

e The unified methodology of data analysis and presentation strengthens the findings and their
generalizability.

e The use of standard format administrative data and standard epidemiological presentation of the results
(including standardization) ensures the reproducibility of the study on other populations.

e Although the ICD-10 system was used in both countries, bias might have been introduced by individual
variation in coding within or between the countries.

e The presented results suggest that the differences could be related to demographic structure but no causal

evidence is presented.
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Introduction

Falls are among the major external causes of unintentional injury and are commonly defined as inadvertently coming to rest on
the ground, floor or other lower level, excluding intentional change in position to rest in furniture, wall or other objects [1]. In
the European Union (EU), every year 123,000 people aged 60 and above die from the consequences of injuries, which represents
53% of all injury deaths [2]. Falls are the major cause of injury related fatalities in the elderly population of Europe (accounting
for 28% of all cases), and as a consequence of increasing life expectancy they became a major public health and social care issue
[2-4]. In 2010, falls in the elderly accounted for over 85% of years lived with disability in the population of 70 and older [5].
About a third of people with age over 65 years fall each year and at the age of 80 years or more this proportion increases to 50%
[2 6]. Accidents (environment related), gait/balance disorders, and dizziness are the three major causes of falls in the elderly [7]

and medication such as oral anticoagulation may additionally increase the risk for mortality [8].

Large between-country differences have been identified within Europe in overall [9], as well as injury related mortality [10]
among the elderly. The proportion of injury related deaths to all deaths in the elderly in Europe varies, too and ranges from 1 to
6% [2]. Population ageing has a great impact on the number of falls occurring as falls exponentially increase with age related
biological change; population increase in the group of 80 years and older will therefore trigger substantial increase in fall related
injuries and fatalities [1]. Socio-economic inequalities in mortality were found to be present and persisting in a study analysing
11 European populations, which concluded that even if the relative inequalities would not increase in the future, the excess
deaths that would occur would still be increasing due to the aging of the population [9]. These findings imply that social and

economic factors are strongly related to the changes in fall related mortality rates.

In this study we hypothesized that the patterns of fall related mortalities among the elderly could differ based on the structure
of the elderly population. Our aim was to compare the patterns of unintentional fall-related mortalities in two countries with

different demographic structure: Slovakia and Austria in 2003-2010.
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Methods

An epidemiological study was conducted in order to compare the trends of unintentional fall related mortality rates in the
elderly population (65 years or older) of Slovakia and Austria and to observe differences based on age and sex. Additionally, the
patterns of body regions with the most significant injury (listed as the underlying cause of death) were analysed and compared.

The study focused on the entire population of both countries and the period under study was 2003-2010.
Data sources and case definitions

Administrative data that was obtained from the respective authorities in Slovakia and Austria was used for the investigation. In
case of Slovakia a dataset of all deaths occurring in the analysed period of years was obtained from the Statistical Office of the
Slovak Republic. For Austria the same data was obtained from the Austrian Statistical Office. In both databases the external
cause of death and the underlying cause of death was encoded using the International Classification of Diseases and Related
Health problems, 10™ edition (ICD-10) [11]. Age and sex of the deceased, year of death, underlying cause of death, and external

cause of injury were available in both datasets.

From the original dataset, all fatalities that were caused by an unintentional fall were filtered in the first step (ICD-10 codes of
WO00-W19). Secondly, only persons with age of 65 years or more at the time of death were selected. Thus the final datasets that
were used for the analysis in this study consisted of all cases of death occurring in the respective countries where the cause of

injury was an unintentional fall and the victim was 65 years or older.

Population counts (annual averages) that were used to calculate mortality rates were also obtained from the statistical offices of
Slovakia and Austria, separate for each year for ages 65 and older, and for both sexes (they were grouped according to the age

groups that were defined for the study).
Variable definitions

Age-group-specific and sex-specific mortality rates were calculated as a ratio of the number of cases and the population count in
each category, recalculated to 100,000 person-years. Crude overall mortality rates were calculated as ratios of the total number
of deaths and average population count for each year, recalculated to 100,000 person-years. Annual average mortality rates
were calculated as ratios of the average annual number of deaths for 2003-2010 in the respective age/sex group and the

average annual population count for 2003-2010 for that group, recalculated to 100,000 person-years.
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To produce internationally comparable results, age standardized mortality rates with 95% confidence intervals (CI95%) were
calculated for both countries for the analysed period. The direct method of standardization was used and the WHO world

population was used as the standard population [12].

Description of the compared countries

Both countries are located in central Europe. According to the World Bank, Austria had 8.747 million inhabitants in 2013 and the
country’s total Gross Domestic Product (GDP) in 2013 was $428.3 billion [13]. Slovakia had a total of 5.414 million inhabitants in
2013 and its GDP was $97.71 billion [14]. The Gross National Income per capita based on purchasing power parity was $45,450
in Austria and $26,110 in Slovakia [15]. According to Eurostat, the GDP per capita in in Purchasing Power Standards was 126 in
Austria and 65 in Slovakia (values over 100 are above the EU average) [16]. Based on the presented economy indicators it is clear
that the economy level in Austria is higher compared to Slovakia. The life expectancy at birth in in Austria was 81 years and in

Slovakia 76 years for the period of 2005-2009 [13 14]).

Analysis outline and statistical methods

Four age groups were created: 65-74, 75-84, 85-94 and 95 years and older. Crude mortality rates were calculated for both
countries for each year and compared across the age groups and by sex. To provide a better measure of mortality rate
differences between the compared groups, rate ratios with CI95% were calculated. In case of rate ratios between age groups,
the group of 65-74 years was taken as a reference and all other categories were compared to the rate in this age group. In case
of rate ratios between sexes females were taken as a reference and the ratios in the male group are relative to the rates for
females in the respective year. In addition, between-country rate ratios were calculated to better describe the differences in
observed mortality rates in Slovakia and Austria. In this case, the rate ratios are presented as rates observed in Austria relative

to rates observed in Slovakia.

As this is a population study, no inferential statistical analyses were performed. To analyse time trends the Mann-Kendall test
for monotonic time series was applied and values of Kendall’s Tau were calculated. For all analyses, the R statistical program was

used [17].

All rates presented in this paper were recalculated for 100,000 person-years; for the paper to be easier to read we have omitted
the denominator and the values of the rates are presented only. With the term ‘elderly population’ throughout the paper we
refer to the population of 65 years or older. Due to space limitations and better readability of the paper we only included the

key tables and figures in the main text. However, more detailed data and results are made available online in an Electronic
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supplementary material (ESM). We refer to tables and in the ESM as Supplementary tables and figures. We encourage the

readers to download and read this material as it contains important aspects of the analysed topic.

Ethical considerations

The study used solely administrative data that is in public domain. All data was obtained from the official institutions in both
countries and was provided in a form that was in accordance with any data and privacy protection legislation. No ethical

committee approval was therefore requested.
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Results

Based on the criteria defined for this study we have identified 5979 cases of unintentional fall related fatalities in the elderly
population of Austria and 1486 cases in Slovakia for the period under study. Of all cases in Austria, 56% were female; in Slovakia

the proportion of females was 41%.

Table 1 presents the annual average mortality rates by age group and sex for both countries along with crude and age
standardized overall mortality rates. Detailed calculations of annual mortality rates by age-groups and sex can be found in
Supplementary tables 1 & 2 in the Electronic supplementary material (ESM). The annual average crude mortality rate for
Slovakia was 28.82 and for Austria 54.19. When comparing mortality rates in the analysed age groups a clear increasing
tendency was observed towards higher age in both countries and both sexes, with the highest rates in the age group of 95 years
and older. The analysis of time trends (from 2003 to 2010) revealed an increasing trend of female and overall mortality rates in
Slovakia (Kendall’s Tau 0.29 for both) and a stagnation of rates in males (Tau=0.07). On the other hand, female, male and overall
mortality rates in Austria were decreasing over the analysed period (Tau=-0.57; -0.57 and -0.43). Such trends were observed also

for the age standardized rates (see figure 1 for details).

Table 1: Annual average fall-related mortality rates per 100,000 person-years in Slovakia 2003-2010 by age groups and sex +

Total Total Standardized*
Country Sub-Group 65-74 75-84 85-94 95+
Crude Rate Rate 95% Cl

Male 37 52 101 207 45.48 46.57 46.54-46.6
Slovakia Female 8 22 68 120 18.19 16.65 16.64-16.67

Total 19 33 77 139 28.82 28.22 28.21-28.23

Male 25 79 249 633 59.69 60.63 60.61-60.65
Austria Female 9 51 179 421 50.48 35.69 35.68-35.71

Total 16 61 197 461 54.19 45.03 45.02-45.04

*Rates standardized for age by the direct method using the WHO World standard population [12]
T Please see electronic supplementary for detailed data calculated for each year under study
CI= Confidence Interval

This tendency is documented by annual average rate ratios presented in table 2. Detailed calculations of annual mortality rate
ratios by age-groups can be found in Supplementary tables 3 & 4 in the ESM. Overall, in Slovakia the rates suggest a 1.7-fold
increase in mortality rates in the group of 75-84 years old, a 4.1-fold increase in the 85-94 group and an 8.2-fold increase in the
95 and older category, compared to 65-74 years old as a reference. This phenomenon is more apparent in the female
subpopulation (rate ratios of 2.8, 8.9 and 17.5, respectively), than in the male population (rate ratios of 1.4, 2.8 and 6.4). In
Austria, the rate ratios were 3.7, 12 and 28.4 overall; 5.6, 19.7 and 47 in females; and 3.1, 9.9 and 25.7, respectively in males. It

is therefore clear that the increase of mortality rates by age is much more apparent in Austria than in Slovakia.
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Table 2: Annual average rate ratios of fall related mortality per 100,000 person-years by age groups in Slovakia 2003-2012*+

BMJ Open

b 74 75-84 85-94 95+
Country Sub-group 65- Ratio | CI95% | Ratio | CI95% | Ratio C195%
Male 1 1.4 0.9-2.1 2.8 1.4-49 6.4 0.98-20.5
Slovakia Female 1 2.8 1.5-5.2 8.9 4.7-17.1 17.5 3.9-52.6
Total 1 1.7 1.2-2.4 4.1 2.7-5.9 8.2 2.8-18.4
Male 1 3.1 2.4-4.1 9.9 7.4-13.3 25.7 13.3-45.2
Austria Female 1 5.6 3.9-8.1 19.7 13.9-28.5 47 29.3-75.3
Total 1 3.7 3-4.6 12 9.7-14.9 28.4 20-39.6

*The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category
T Please see electronic supplementary for detailed data calculated for each year under study
Cl= Confidence Interval

The rate ratios by sex presented in table 3 show that in both countries males were more likely to die of a fall related injury than

females. On average for the period under study the mortality rates of males were 1.18 times higher in Austria and 2.4 times

higher in Slovakia. These findings suggest that the difference in mortalities between sexes was less apparent in Austria.

Table 3: Rate ratios of fall related mortality per 100,000 person-years by sex groups in Slovakia and Austria 2003-2012*

Year Females Males
Ratio Cl 95%

2003 1 0.87 0.77-1.02
2004 1 1.17 1.02-1.35
2005 1 1.12 0.98-1.28
2006 1 1.2 1.04-1.39
Austria 2007 1 1.28 1.09-1.49
2008 1 1.4 1.2-1.63
2009 1 1.37 1.18-1.59
2010 1 1.26 1.09-1.46
Annual Average 1 1.18 1.02-1.36
2003 1 2.41 1.74-3.38
2004 1 2.4 1.79-3.24
2005 1 2.54 1.92-3.38

2006 1 2.26 1.7-3
Slovakia 2007 1 2.34 1.68-3.27
2008 1 3.51 2.63-4.72
2009 1 2.25 1.68-3.02
2010 1 1.82 1.39-2.38
Annual Average 1 2.4 1.8-3.23

*The presented rate ratios are calculated using females as a reference category
ClI= Confidence Interval

Table 4 presents the rate ratios for each age group, year and sex in a between-country manner. Overall, the mortality rates in

the age group of 65-74 were lower in Austria (rate ratio=0.84). In all other age groups the rates in Austria were higher,

Page 8 of 27
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compared to Slovakia (1.8 times higher in 75-84 years old, 2.5 times higher in 85-94 years old and 2.9 times higher in the

population over 95 years). Again, the rate ratios were higher in females, compared to males. The crude overall mortality rates

were higher in Austria by a factor of 1.9. The trends of between country rate ratios over the studied period are graphically

summarized in figure 2.
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The underlying cause of death was most often a head injury or a hip injury (they accounted for over 75% of all injuries). Their
distribution by country and sex is presented in figure 3. A clearly larger proportion of hip fractures is present in females in both

countries. In males, the proportion of head injuries was higher in Slovakia.

Table 4: Rate ratios of fall related mortality per 100,000 person-years by country in Austria, compared to Slovakia2003-2012*

65-74 75-84 85-94 95+ Total Crude

Year/age group o vio| Cl95% | Ratio | CI95% | Ratio | CI95% Ratio | Cl95% | Ratio | CI95%
2003 099 | 0.7-15 15 | 1122 | 43 | 21102 17 | 04126 | 14 13-2.1

2004| 07 | 05104 | 22 | 1533 | 19 1234 35 | 06866 | 1.5 1.2-1.8

2005| 08 | 0511 15 | 1121 | 31 1.8-5.6 41 | 12281 | 15 12-1.7

o 2006| 05 | 0308 14 | 09919 | 44 2398 39 | 11268 | 13 | 1.02-16
s 2007| 08 | 0511 21 | 1432 | 19 1.1-3.7 39 | 07983 | 14 1.1-1.8
2008 05 | 0306 12 | 0816 | 18 1132 23 | 06165 | 096 | 0811

2009| 06 | 0.4-09 18 | 1226 | 2 1237 58 | 121424 | 13 | 1.0416

2010 09 | 0612 12 | 0816 | 21 1.2-38 1.4 0.5-5.1 12 | 09915

Annual Average | 0.7 0.4-0.97 1.5 1.1-2.2 2.5 1.4-4.6 2.8 0.7-19.3 1.3 1.1-1.6
2003| 14 | 0725 28 | 1942 | 57 | 33108 | 122 | 272835 | 45 3.5-5.9

2004 2 | 10341 | 23 | 1633 | 24 1.6-3.8 2.3 0.9-8 3 2.4-3.8

2005| 15 | 0828 21 | 1528 | 44 2.7-7.6 42 | 15178 | 33 2.64.1

o 2006 | 095 | 0516 2 1429 | 23 1.5-3.6 83 | 181938 | 24 1.93
T 2007| 09 | 0515 23 | 1536 | 39 2273 2.3 0.8-9.9 26 235
= 2008 | 1.1 0.6-2 19 | 1329 | 27 1.7-4.6 3.1 0.9-21 2.4 1.9-3.1
2009 13 | 0624 16 | 1228 | 19 12-2.8 16 0.65.5 2.1 1.7-2.7

2010| 099 | 0518 16 | 1123 | 13 | 09519 25 | 10186 | 18 1.4-2.2

Annual Average | 1.2 0.6-2.1 2.3 1.6-3.4 2.6 1.7-4.2 3.1 1.1-13.6 2.7 2.1-3.4
2003| 12 | 0815 21 | 1627 | 52 3.6-8.6 58 | 21243 | 28 2433

2004 | 1.01 | 0.7-13 23 | 1729 | 22 1.5-3.1 2.6 1.1-7.7 2.1 1.8-2.4

2005 | 096 | 0.7-1.2 18 | 1422 | 37 26-5.6 4 18117 | 22 1.9-2.5

_ 2006| 07 | 0509 17 | 1321 | 28 1.9-4.1 5.2 1.9-22 1.7 1.52
£ 2007| 08 | 0611 23 | 1731 | 29 1.9-4.5 27 | 105911 | 2 1.62.4
" 2008| 06 | 0.4-08 15 | 1119 | 23 1.6-3.3 2.6 1.04-9 15 13-1.7
2009 09 | 0511 19 | 1424 | 19 13-2.7 2.9 1.1-9.8 1.7 1.42

2010 095 | 0.7-1.2 14 | 1118 | 15 112 19 | 09544 | 15 13-1.7

Annual Average | 0.8 | 0.6-1.1 18 | 1424 | 25 1.8-3.7 2.9 1.3-8.6 1.9 1.6-2.2

*Presented rates were calculated using Slovakia as a reference
Cl= Confidence Interval

In the ESM we present a detailed analysis of the dynamics of the proportions of the elderly population in relation to the total
population in both countries (see supplementary table 5 and supplementary figure 1). In both countries the proportions of
persons 65 years and older and 80 years and older out of the total population are analyzed. Our findings show an increasing
pattern in both categories and both countries. However, the size of proportions and their increase were higher in Austria: the
proportion of the population of 65 year and older grew from 15.4% in 2003 to 17.7% in 2010 and the proportion of population
of 80 years and older grew from 4.0 to 4.8%). These patterns were more apparent in the female population: in 65 years and

older increase from 18.4% to 20.1% compared to increase from 12.3% to 15.1% in males and in 80 years and older increase from
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5.6% to 6.4% compared to 2.3% to 3.2% in males. The overall increase observed in Slovakia in the 65+ group was from 11.5% to
12.4% and in the 80+ group from 2.3% to 2.8%. Again, this pattern was more apparent in females where it increased from 14.0%
to 15.1% in 65 years and older and from 3.0% to 3.8% in 80 years and older (increase in males was from 8.9% to 9.5% in 65 years
and older and from 1.5% to 1.7% in 80 years and older). Thus, both the size of the proportions and the size of the increase is

higher in Austria which translates into larger population at risk for elderly falls, compared to Slovakia.
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Discussion

We conducted a population based epidemiological study with the aim to identify the differences in patterns of unintentional fall

related mortality rates in the elderly population of two countries with different demographic structure. Our main findings are:

1. Mortality rates in both Austria and Slovakia increased with increasing age; the size of the increase being larger in older
age groups and considerably more apparent in females

2. Overall mortality rates in males were higher than in females in both countries; the differences being higher in Slovakia

3. Crude and standardized overall mortality rates over the analysed period were decreasing in Austria (both sexes) and
increasing in Slovakia (especially males)

4. Crude age specific mortality rates were smaller in Austria in the age group of 65-74 and higher in older age groups,
compared to Slovakia

5. Injuries to the Head and hip were most commonly the underlying cause of death; hip fractures were more common in
females and head injuries in males.

6. The age standardized annual average fall-related mortality rates for the period under study in the Austrian elderly

population was 45.03 and in Slovakia 28.22

Unintentional falls are prominent among external causes of injury, they are a major cause of morbidity and a leading cause of
death in the elderly population [1 18]. The fall related death rates in the general populations of European countries vary
significantly and range from 25 to 132; the rate for Slovakia for the period of 2008-2010 was 52 and the rate for Austria 39 [2].
Standardized fall related mortality rates in the elderly populations of European countries ranged from 58 to 280 [2]. Studies
focusing on the elderly population in other (non-European) countries reported mortality rates of 52.4 (for 2010) in the USA [18],
and 60.8 (for 2009) in Canada [19]. In our study the overall age standardized mortality rates in the elderly were 28.22 for
Slovakia and 45.03 for Austria. A distinction is therefore apparent between mortality rates in the general and the elderly
populations in Slovakia and Austria: the fall related mortality rate in the general population was higher in Slovakia whereas the
mortality rate in elderly population was higher in Austria. These finding suggest that the between-country differences in fall

related mortality rates are considerably larger and reversed in the elderly population compared to the general population.

This phenomenon could be partly attributed to the ageing of the population, which has been identified as one of the key drivers
of the increasing fall related mortality worldwide [1 3 6 9 10 18]. In general, the increasing size of the elderly population results
in an increase in the population under the highest risk of fall related death. This translates into an exponential increase of
mortality rates in higher age groups, especially in octogenarians and older [1]. Our finding confirm this: the between age-group

rate ratios were substantially higher for the ages of 85 years and older and were much more apparent in Austria than were in
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Slovakia (tables 3 and 4). Considering the higher life expectancy in Austria [13 14],higher proportions of persons above 65 years
and above 80 years in the population of Austria, and their more apparent increase over the studied period (supplementary table
5 and supplementary figure 1) we could assume that the observed between-country difference in the magnitude of the problem
could have been partly driven by the ‘older’ population of Austria compared to Slovakia. However, we note that this
assumptions contradicts the fact that the differences in mortality rates remained notable even after age standardization. Thus,

other factors that are beyond the scope of this paper are likely to influence the differences in mortality rates.

One such factor might be the overall number of fall related injuries. Although our study primarily focused on fatalities, it is
important to note that this is only one part of the problem. Besides high rates of mortalities, there are high rates of
hospitalizations and outpatient visits after fall related injuries. In Europe the ratio of fatal : hospitalized : outpatient cases in
2008-2010 was 223,000 : 5,700,000 : 33,900,000 [2]. On one hand, larger population at risk (65 years and older) may mean
increasing overall number of fall related injuries. On the other hand, if the occurrence of these injuries would be continually
shifting towards higher age groups (e.g. 80 years and older, caused by the rapid increase of population in these age groups) the
relationship between the overall incidence and mortality might become exponential rather than linear. Ultimately, this may
cause the mortality increasing at higher rates than the overall incidence of falls. However, based on the data that was available
for our analysis we were not able to elaborate on this hypothesis (the overall number of outpatient and hospitalized cases was

not available). We suggest that further research is done in order to elucidate these complex relationships.

The ratio of fatal: hospitalized: outpatient cases also illustrates that the magnitude of this public health problem goes far beyond
the fatalities. The cost of injury related health care in Europe (EU-27) is estimated at 78 billion EUR (of which a large portion is
attributable to fall related injuries in the elderly) and about a million people in Europe are permanently disabled as a
consequence of injuries annually [2]. Findings from the UK suggest that the majority of the cost in case of fall related injuries in

the elderly can be attributed to inpatient admissions (about 50%) [20].

Although the life expectancy at birth in Slovakia lags behind the Austrian, it is increasing more rapidly, compared to Austria:
from 73.9 in 2005 to 76.1 in 2012 [14] (the life expectancy in Austria stayed 81 years for this period [13]). If such pace of increase
is maintained a rapid increase of the size of the elderly population can be expected in Slovakia in the coming years which will be
coupled with higher incidence of fall related injuries and possible increase in related mortality rates. This will inevitably bring

challenges for the health care system, social care system, for the families and the population as a whole.

Other factors, such as quality of health care and social services might influence the dynamics of the mortality rates in each
specific country. A previous study showed that higher level of economy of the country translated into higher quality of health

care, which in turn improved the outcome of patients (mortality and degree of disability) after traumatic brain injuries (Austria
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and Slovakia were both part of the study) [21]. As in our study head injuries were identified as one the most common injuries
leading to death, we could assume that the decreasing trend of fatalities (despite the stagnating/increasing life expectancy) in

Austria could be partially explained by higher quality of health care in Austria compared to Slovakia.

Study limitations

We admit that there are potential limitations to our study. For all analyses in this study, administrative data have been used and
the authors had no control over the process of diagnostic coding or any other processes related to the preparation of the
datasets. Eventual inaccuracies in coding of the external cause of death or the underlying cause of death that were present in
the obtained datasets could bias some of our results. However, we have confidence in the procedures set up in both countries
and therefore do not expect any major influence on our principal findings. In addition, further external factors that could not be
analysed in this study might be considered that could confound the observed differences such as possible variations in urban-

rural living or different weather conditions.

Conclusion

We conclude that higher proportions of the elderly population of Austria could have contributed to the higher fall related
mortality rates compared to Slovakia, especially in females over 80 years.. Our study quantified the differences between two
countries with different structure of the elderly population and these findings could be used in planning future needs of health

and social services and to plan prevention in countries where a rapid increase in age of the population can be foreseen.
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Table and figure captions:

Table 1: Annual average fall-related mortality rates per 100,000 person-years in Slovakia 2003-2010 by age groups and sex +
*Rates standardized for age by the direct method using the WHO World standard population [12]

T Please see electronic supplementary for detailed data calculated for each year under study

CI= Confidence Interval

Table 2: Annual average rate ratios of fall related mortality per 100,000 person-years by age groups in Slovakia 2003-2012*t
*The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category

T Please see electronic supplementary for detailed data calculated for each year under study

CI= Confidence Interval

Table 3: Rate ratios of fall related mortality per 100,000 person-years by sex groups in Slovakia and Austria 2003-2012*
*The presented rate ratios are calculated using females as a reference category
CI= Confidence Interval

Table 4: Rate ratios of fall related mortality per 100,000 person-years by country in Slovakia and Austria 2003-2012*
*Presented rates were calculated using Slovakia as a reference
Cl= Confidence Interval

Figure 1: Crude and standardized fall related mortality rates per 100,000 person-years in Slovakia and Austria in 2003-2010
SK=Slovakia, AT=Austria

Figure 2: Between country mortality rate ratios 2003-2010 and 95% confidence intervals by sex
AA=Annual Average; ratios are calculated using Slovakia as a reference (the value of 1 was assigned to each rate in Slovakia and
all rates on the figure are relative to these)

Figure 3: Anatomic distribution of the most significant injury (listed as underlying cause of death) in fall related fatalities in
Slovakia and Austria in 2003-2010
SK=Slovakia, AT=Austria
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Supplementary Table 1: Fall-related mortality rates per 100,000 in Slovakia 2003-2010 by age groups and sex

Year/ Age Group 65-74 75-84 85-94 95+ Total Total Standardized™
Crude Rate Rate 95% ClI

2003 29 48 70 310 37.41 38.87 38.84-38.89

2004 41 41 149 134 46.15 49.12 49.09-49.15

2005 41 60 122 242 52.05 53.77 53.74-53.8

o 2006 41 55 63 229 47.37 47.77 47.75-47.8
S 2007 29 37 87 103 35.26 36.04 36.01-36.06
2008 45 68 123 192 57.4 58.08 58.05-58.11

2009 37 43 99 89 43.09 43.71 43.68-43.74

2010 30 61 96 355 44.95 45.59 45.56-45.61

Annual Average 37 52 101 207 45.48 46.57 46.54-46.6

2003 7 22 50 59 15.47 14.89 14.87-14.9

2004 6 25 89 213 19.13 18.25 18.24-18.27

2005 6 32 58 146 20.44 18.53 18.51-18.54

© 2006 10 25 75 45 20.94 19.43 19.41-19.44
g 2007 9 17 36 122 15.4 14.5 14.04-04.06
i 2008 8 20 49 78 16.33 14.67 14.66-14.68
2009 6 23 70 141 18.95 16.39 16.38-16.4

2010 8 26 107 140 24.68 21.6 21.05-21.07

Annual Average 8 22 68 120 18.19 16.65 16.64-16.67

2003 16 31 56 128 23.7 23.73 23.72-23.75

2004 20 30 107 191 29.23 29.97 29.96-29.98

2005 20 42 77 173 32.25 31.66 31.65-31.67

_ 2006 23 36 71 97 30.79 30.29 30.28-30.3
g 2007 17 24 50 116 22.57 22.16 22.15-22.17
2008 23 36 70 110 31.64 30.63 30.62-30.64

2009 19 30 78 101 27.81 26.75 26.74-26.76

2010 17 38 104 201 32.26 30.31 30.3-30.32

Annual Average 19 33 77 139 28.82 28.22 28.21-28.23

*Rates standardized for age by the direct method using the WHO World standard population [12]

CI= Confidence Interval
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Supplementary Table 2: Fall-related mortality rates per 100,000 in Austria 2003-2010 by age groups and sex

Total Total Standardized*
Year/Age Group | 65-74 75-84 85-94 95+ Tl Rate 1 95%

2003 | 28 73 308 566 62.17 64.62 64.6-64.65

2004 30 90 290 522 67.31 69.33 69.3-69.35

2005| 32 90 380 1066 7527 79.57 79.54-79.59

o 2006 23 77 281 962 59.59 62.14 62.11-62.16
‘_E“ 2007 | 22 78 165 455 50.95 51.08 51.07-51.1
2008 | 20 80 229 472 55.42 55.39 55.37-55.41

2009 23 77 203 587 54.94 54.87 54.85-54.89

2010 25 71 203 495 54.88 54.28 54.26-54.3

Annual Average 25 79 249 633 59.69 60.63 60.61-60.65

2003| 10 61 293 818 70.44 49.88 49.87-49.9

2004 11 57 215 515 57.32 42.27 42.25-42.29

2005 9 68 258 641 67 47.85 47.84-47.87

@ 2006 10 52 172 422 49.48 35.88 35.87-35.89
g 2007 8 40 139 289 39.76 28.48 28.47-28.49
= 2008 8 39 136 260 39.55 27.98 27.97-27.99
2009 8 42 131 230 40 28.19 28.18-28.21

2010 8 43 142 365 43.54 29.68 29.67-29.69

Annual Average 9 51 179 421 50.48 35.69 35.68-35.71

2003| 18 65 297 772 67.24 56.29 56.27-56.3

2004| 20 69 234 517 61.24 52.42 52.41-52.44

2005 20 76 289 720 70.29 59.28 59.27-59.3

_ 2006 16 61 200 527 53.56 44.88 44.87-44.89
g 2007 | 15 54 145 321 44.32 37.29 37.28-37.3
2008 14 55 160 301 46.04 37.97 37.95-37.98

2009 | 15 56 150 300 46.17 38.24 38.23-38.25

2010 16 54 158 390 48.26 39.44 39.43-39.45

Annual Average 16 61 197 461 54.19 45.03 45.02-45.04

*Rates standardized for age by the direct method using the WHO World standard population [12]

CI= Confidence Interval
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2 Supplementary Table 3: Rate ratios of fall related mortality per 100,000 population by age groups in Slovakia 2003-2012* o
3 =
75-84 85-94 95+ =

4 Y 65-74 b
c ear/age group Ratio | CI95% | Ratio | CI95% | Ratio C1 95% @
6 2003 1 1.7 1.1-2.6 2.5 1.02-5.2 11.6 1.8-37.8 g
7 2004 1 1.1 0.6-1.5 3.7 2-6.2 3.8 0.2-16.7 §
8 2005| 1 15 0.99-2.1 23 1.6-5.1 0.6 0.97-20.1 2
20 o 2006 1 1.3 0.9-2 1.6 0.7-3.1 6.2 0.9-19.6 7
T i _ I b5

11 S 2007 1 1.3 0.8-2 3 1.5-5.4 4.1 0.2-18.1 3 o
12 2008| 1 1.5 1.1-2.2 2.8 1.6-4.5 4.6 0.7-14.7 @ Q
ﬁ 2009 1 1.2 0.7-1.8 2.7 1.5-4.5 2.7 0.1-12.1 o g
15 2010 1 2.5 1.4-3.1 3.3 1.8-5.7 12.3 3.6-30.4 g )
16 Annual Average 1 1.4 0.9-2.1 2.8 1.4-49 6.4 0.98-20.5 é )
17 2003 1 2.9 1.6-5.5 6.9 3.2-14.6 9.9 0.4-44.5 <N
(=Y

18 2004 1 4.4 2.3-8.9 16.6 8.1-33.5 39.7 10.8-115.5 G;:: g
-'218 2005| 1 5 2.89.4 9.5 4.4-189 | 23.7 52-73.4 5 8
21 o 2006 1 2.5 1.5-4.3 7.4 4.1-13.4 5.7 0.2-24 SN
22 g 2007 1 1.9 1.1-3.4 3.9 1.9-7.9 14 3.2-41.1 2 S
23 - 2008 1 2.6 1.4-4.8 6.4 3.3-12.5 10.8 1.6-38 S E
gg 2009 1 3.6 271 113 6-22.1 23.4 6.5-66.2 § m&
26 2010 1 3.3 1.9-5.9 13.5 7.9-24.1 18.4 5.2-49.6 * o @
27 Annual Average 1 2.8 1.5-5.2 8.9 4.7-17.1 17.5 3.9-52.6 %‘cgb §
28 2003 1 1.9 1.3-2.8 3.6 2.1-5.8 8.5 2-22.8 8% o
[~

29 2004 1 15 1.12.1 5.4 3.6-7.9 10 3.4-22.2 °2g
32 2005| 1 2.4 1527 3.8 2456 8.7 3.19.5 223
32 _ 2006| 1 1.6 1.2-2.1 3.2 2.1-4.7 4.5 1.1-12 528
© @D D

33 § 2007 1 1.4 0.96-2 2.9 1.8-4.6 7 2.1-16.9 oSS
34 2008 1 16 1.2-2.2 3.9 1.5-12.1 5.3 15-12.1 ggg
gg 2009 1 1.6 1.1-2.1 42 2.8-6.1 5.6 1.7-13.3 e
37 2010 1 2.3 1.6-3.1 6.2 43-8.8 12.2 5.3-23.9 &- 2
38 Annual Average 1 1.7 1.2-2.4 4.1 2.7-5.9 8.2 2.8-18.4 > 5
39 *The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category ;'_; g
40 CI= Confidence Interval S @
41 g =
42 y 2
[}

43 2 o
© 3

44 3 5
45 g 2
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Year/age group | 65-74 N 7584 " 85-94 X -
Ratio Cl195% Ratio Cl 95% Ratio Cl195%
2004 1 2.9 2.3-34 95 7.1-12.8 17.4 7.8-33.8
2005 1 2.8 2.2-3.6 12 9.2-15.6 33.8 19.8-54.4
2006 1 3.4 2.645 12.5 9.2-16.9 43 24.9-70.2
% 2007 1 3.5 2.7-4.7 7.5 5.4-10.5 21 9.8-39.7
= 2008 1 3.9 3-5.2 11.2 8.3-15.3 23.5 11.3-43.8
2009 1 3.3 2.6-4.4 8.8 6.5-11.9 25.7 13.6-44.4
2010 1 2.8 2.2-3.7 8 6-10.6 19.7 9.9-35.2
Annual Average 1 3.1 2.4-4.1 9.9 7.4-13.3 25.7 13.3-45.2
2003 9 6 4.3-8.8 28.8 20.6-41.5 80.6 52.8-124.3
2004 1 5.1 3.7-7.2 19 13.7-27 45.7 28.9-71.7
2005 1 7.2 5.1-10.3 27.2 19.4-39.3 67.9 44.1-105.5
o 2006 1 5.4 3.8-7.7 17.9 12.8-25.9 44.1 27.5-70.4
‘_Eu 2007 1 5 3.4-74 171 11.9-25.3 35.8 20.9-60.4
= 2008 1 4.7 3.2-6.9 16.1 11.3-23.6 31 18-52.2
2009 1 5.3 3.7-7.9 16.4 11.5-24.2 28.9 16.5-49.6
2010 1 5.4 3.8-8 19.9 12.6-26.3 46.4 28.8-75
Annual Average 1 56 3.9-8.1 19.7 13.9-28.5 47 29.3-75.3
2003 1 3.6 2.9-4.4 16.1 13.1-19.9 42 30.6-57.1
2004 1 3.4 2.8-43 11.7 9.5-14.4 25.9 18.1-36.2
2005 1 3.9 3.2-4.7 14.7 12.1-17.9 36.8 27.2-49.1
_ 2006 1 39 3.2-4.9 12.9 10.4-16.1 339 24.2-46.9
g 2007 1 3.7 3-4.7 10 8-12.7 22.2 14.8-32.4
a 2008 1 3.9 3.1-4.9 11.5 9.2-14.4 21.6 14.4-31.6
2009 1 3.7 3-4.6 10 8.1-12.5 20.1 13.5-29.1
2010 1 3.4 2.7-4.2 99 8-12.2 24.4 17.2-34
Annual Average 1 3.7 3-4.6 12 9.7-14.9 28.4 20-39.6

*The rates in age group 65-74 are used as reference, all other rate ratios are relative to this category

CI= Confidence Interval
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1
2 Supplementary Table 5: Proportions of persons 65 years and older and 80 years and older in Slovakia and Austria in 2003-2010 by sex
3
4 Population
aroup 2003 2004 2005 2006 2007 2008 2009 2010
5
6 Total (N) 3940285 3967701 3998952 4022516 4036548 4050215 4061195 4071773
Male | 65+ Years (N,%) | 485782 (12,3%)| 503659  (12,7%) 531406 (13,3%) | 555396 (13,8%)| 575021 (14,2%)| 589457  (14,6%) | 604291 (14,9%) | 614058 (15,1%)
7 < 80+ Years (N,%) | 90939  (2,3%) | 95172  (2,4%) 99882 (2,5%) | 105035 (2,6%) | 110717 (2,7%) | 116552  (2,9%) 122257 (3,0%) 128353  (3,2%)
8 &z Total (N) 4177960 4201740 4226326 4245432 4258641 4271326 4280288 4289296
9 @ | Female | 65+ Years (N,%) | 768014 (18,4%)| 779802  (18,6%) 802958 (19,0%) | 822456 (19,4%)| 837343 (19,7%)| 847029  (19,8%) | 857651 (20,0%) | 863544 (20,1%)
10 < 80+ Years (N,%) | 233438 (5,6%) | 243231 (5,8%) 252203 (6,0%) | 260035 (6,1%) | 265481 (6,2%) | 269122  (6,3%) | 272254 (6,4%) | 275986  (6,4%)
Total (N) 8118245 8169441 8225278 8267948 8295189 8321541 8341483 8361069
11 Total | 65+ Years (N,%) | 1253796 (15,4%) | 1283461  (15,7%) 1334364  (16,2%) | 1377852 (16,7%) | 1412364 (17,0%)| 1436486  (17,3%) |1461942 (17,5%) | 1477602 (17,7%)
12 80+ Years (N,%) | 324377 (4,0%) | 338403  (4,1%) 352085 (4,3%) | 365070 (4,4%) | 376198 (4,5%) | 385674  (4,6%) | 394511 (4,7%) | 404339  (4,8%)
13 Total (N) 2610872 2614912 2616924 2621095 2626895 2633428 2639896
14 Male | 65+ Years (N,%) | 232506 (8,9%) | 233987  (9,0%) 236306 (9,0%) | 238561 (9,1%) | 241022 (9,2%) | 243899  (9,3%) | 248289 (9,4%) | 251361  (9,5%)
15 < 80+ Years (N,%) | 38346  (1,5%) | 39765  (1,5%) 40533 (1,6%) | 41607 (1,6%) | 42575 (1,6%) | 43479  (1,7%) | 44626  (1,7%) | 45469  (1,7%)
= Total (N) 2768078 2770261 2772373 2774260 2776671 2780077 2784946 2791128
<
16 3 | Female | 65+ Years (N,%) | 387805 (14,0%)| 391962  (14,1%) 396332 (14,3%) | 401078 (14,5%)| 405760 (14,6%)| 410406  (14,8%) | 416845 (15,0%) | 421363 (15,1%)
17 > 80+ Years (N,%) | 83303 (3,0%) | 87684  (3,2%) 90661 (3,3%) | 94088 (3,4%) | 96813 (3,5%) | 99983  (3,6%) | 102815 (3,7%) | 105499  (3,8%)
18 Total (N) 5378950 5382574 5387285 5391184 5397766 5406972 5418374 5431024
19 Total | 65+ Years (N,%) | 620311 (11,5%)| 625949  (11,6%) 632638 (11,7%) | 639639 (11,9%)| 646782 (12,0%)| 654305  (12,1%) | 665134 (12,3%) | 672724 (12,4%)
20 80+ Years (N,%) | 121649 (2,3%) | 127449  (2,4%) 131194 (2,4%) | 135695 (2,5%) | 139388 (2,6%) | 143462  (2,7%) | 147441 (2,7%) | 150968  (2,8%)
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Supplementary figure 1: Proportions of persons 65 years and older and 80 years and older in Slovakia and Austria in 2003-2010 by sex
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Supplementary figure 2: Crude and standardized fall related mortality rates per 100,000 person-years in Slovakia and
Austria in 2003-2010
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Supplementary Figure 3: Between country mortality rate ratios 2003-2010 and 95% confidence intervals by sex
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