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Associations between obesity and overweight
and fall risk, health status and quality of life

in older people

Rebecca J. Mitchell," Stephen R. Lord,? Lara A. Harvey," Jacqueline C.T. Close'3

he prevalence of overweight and

obesity in adults continues to increase

in many countries across the world. It is
estimated that around 65 million adults aged
20 years and over in the United States (US)
and 11 million adults in the United Kingdom
(UK) will be obese (Body Mass Index [BMI]
>30) by 2030." In Australia, it is projected that
the number of obese Australians will rise, with
4.6 million to 6.9 million individuals (18.3%
and 27.6% of the population, respectively)
projected to be obese by 2025.2

Overweight and obesity is particularly
prevalent in older people in high-income
countries. Currently, in the US, 69% of
individuals aged 60 years and older are
identified as overweight or obese (BMI >25)
and 31% as obese.? In Australia, 71% of those
aged 65-74 years, 60% of those aged 75 to
84 years, and 42% of those aged 85 years
and older are considered to be overweight or
obese.* With population ageing, the number
of overweight and obese older people is
expected to increase markedly.>>6

Excessive body weight can introduce or
exacerbate chronic health conditions
such as diabetes, cardiovascular disease,
hypertension and arthritis, > and can also
contribute to a reduction in the ability

to easily perform activities of daily living,
such as walking up stairs.5 As many of
these conditions are associated with
reduced peripheral sensation, weakness
and instability, it could be expected that
excessive body weight would be associated
with falls in older people.” However, the
seminal prospective fall risk cohort studies
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Objectives: To determine whether overweight and obese individuals have higher reported fall

and fall injury risk than individuals of healthy weight, and to examine the influence of BMI on

health, quality of life and lifestyle characteristics of fallers.

Methods: A representative sample of community-based individuals aged 65 years and older

in New South Wales was surveyed regarding their history of falls, height, weight, lifestyle and

general health within a 12-month period.

Results: Obese individuals had a 31% higher risk of having fallen, but no higher risk of a fall-
related injury compared to healthy-weight individuals. Obese fallers also had a 57% higher risk

of believing nothing could be done to prevent falls; a 41% higher risk of using four or more

medications; a 30% higher risk of experiencing moderate or extreme pain or discomfort; were

26% less likely have walked for two or more hours in the last week; and were less likely to think

they were doing enough physical activity.

Conclusions: Older obese individuals have an increased risk of falls and obese fallers have a

higher prevalence of pain and inactivity than fallers of a healthy weight.

Implications: A decrease in sedentary lifestyle and regular weight-bearing exercise may reduce

fall risk in older obese individuals.
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in the 1980s and 1990s either reported that
increased weight was not associated with
falls in older people®'° or did not report
associations between excessive weight

and falls at all.""'2 More recent studies have
also reported inconsistent findings: one
documented an increased prevalence of falls
in middle and older-aged obese individuals
(mean age younger than 60 years);'?

one found a higher risk of falls for obese
individuals aged 65 years and older;'* a third
found no clear evidence of the influence

of obesity on falls.’ The lack of significant
findings may result from limited power to
detect a relatively weak but important fall-
risk factor. Large population studies may be
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required to uncover the association between
excessive weight and falls.

There are no published studies examining
whether overweight or obese individuals

are more likely to be injured as a result of
afall than individuals of a healthy weight,
nor has there been an examination of the
influence of health-related quality of life

and lifestyle characteristics on fallers by BMI
status in a representative population-based
sample. Such information may be useful in
identifying high-risk fall groups that could

be targeted for prevention efforts at the
population level. In this paper, responses from
the New South Wales (NSW) Falls Prevention
Baseline Survey were examined to determine
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whether overweight and obese individuals
have higher reported falls and are more at
risk of injury than healthy-weight individuals,
and to examine the influence of BMI

status on health, quality of life and lifestyle
characteristics of fallers.

Methods

Sampling design

The NSW Falls Prevention Baseline Survey
was undertaken in 2009 by the NSW Ministry
of Health.'® A representative sample of 5,681
older people (at least 65 years of age) living in
the community, with a private telephone, was
surveyed across NSW regarding participants’
falls experience, knowledge and perception
of falls, participation and awareness of
physical activity and health status. The full
details of the development of the survey

and the methods used are described in full
elsewhere’® and summarised below.

A two-stage sampling process was used,

with the sample stratified by each of the
former eight NSW Area Health Services (AHS).
Within each AHS, households were randomly
selected using a computer-generated list

of telephone numbers. A single respondent
was randomly selected from each household
for a computer-assisted telephone interview
(CATI). Proxy respondents were chosen for
361 participants who were unable to answer
on their own behalf due to various conditions,
such as hearing impairments, poor health,
dementia or cognitive impairment.'®

Interviews were conducted between March
and July 2009. Households selected for a
telephone interview with postal addresses

in the electronic phone book were sent a
letter describing the aims and methods of the
survey two weeks prior to the initial attempts
at telephone contact. Interviews were
conducted by trained Health Survey Program
CATl interviewers and by interviewers from
McNair Ingenuity Research Ltd. Up to seven
call backs were made to establish initial
contact with a household and up to five

call backs were made to contact a selected
respondent. Almost all respondents (96.0%)
were interviewed in English.'® The survey
response rate was 60.8%.'®

The survey instrument

During each interview, information obtained
from all respondents included demographic
information on age, gender, weight,

height, health status, doctor-diagnosed
physical co-morbidities, physical activity
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participation, prescription medication use,
alcohol consumption and smoking status.
Information on fall history, knowledge and
perception of fall risk was also obtained.
Respondents were asked if they had suffered
afallin the last 12 months (i.e. accidentally
lost their balance, tripped or slipped and
found themselves on the floor or ground),
how many times they had fallen, how many of
the falls resulted in injury, how many resulted
in going to hospital, and how many resulted
in being admitted to hospital. Questions were
field-tested prior to use. Identification of risk
alcohol drinking was defined as individuals
who drank more than two standard drinks
on any day.'” BMI identification included:
healthy weight (18.5-24.9), overweight
(25-29.9) and obese (30 or higher). Ethics
approval was obtained from the NSW Health
Population and Health Services Research
Ethics Committee (2008/12/114; HREC/08/
CIPHS/55).

Data analysis

Analysis was performed using SAS version
9.3."® The SURVEYFREQ procedure was

used to calculate prevalence estimates

and 95% confidence intervals (95%Cls).
Univariate regression was conducted using
the GENMOD procedure using generalised
estimating equations (GEE), a Poisson error
distribution and log link function to generate
relative risks and confidence intervals for the
associations between BMI and fall experience,
health status, quality of life and lifestyle
characteristics. Records with missing data
values were excluded from each analysis.

The data were stratified by AHS and a
sampling weight was applied to adjust

for the probability of selection (i.e. due

to the varying number of people living in
each household, the number of residential
telephone connections for the household,
and the varying sampling fraction in each
AHS) for differing non-response rates

among males and females and different age
groups, allowing calculation of prevalence
estimates for the NSW population. Significant
main effects (p<0.05) were included in

a multivariate model using a backward,
stepwise elimination approach and QIC
goodness of fit scores were assessed. The
final models were based on QIC scores and
variable relevance. The dependent variable
was BMI and, for healthy weight versus
overweight fallers, the independent variables
included in the final model were: age group,
diabetes, osteoporosis and strength activities
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on two or more occasions in the previous
week. For healthy weight versus obese

fallers, the independent variables included

in the final model were: age group, the belief
that nothing could be done to prevent falls,
diabetes, osteoporosis, blood pressure, four
or more medications, moderate/extreme pain
or discomfort, walked more than two hours
in the previous week and a belief they were
doing enough physical activity.

Results

Obesity was associated with a 31% higher
risk (RR 1.31, 95%(Cl 1.14-1.50) of having fallen
in the previous 12 months and a 32% higher
risk (RR 1.32, 95%Cl 1.08-1.60) of having fallen
multiple times compared to individuals with
a healthy weight. There were no significant
differences between males and females by
BM status for fallers and non-fallers. For all
three BMI groups, the risk of an individual
having a fall increased as individuals aged,
compared to the fall risk of 65-74 year olds,
except for individuals aged 75-84 years in the
overweight group (Table 1).

Fall injury and perceptions of fall risk

Overweight or obese individuals were not at a
higher risk of experiencing a fall injury of any
severity compared to individuals of a healthy
weight. Of those who fell, fear of falling,
restriction in activities due to fear of falling,
or a belief in the importance of being active
as a way to reduce falls risk did not differ
significantly across BMI groups. However,
obese individuals had a 57% higher risk of
believing that nothing could be done to
prevent older people falling when compared
to individuals of a healthy weight (Table 2).

There was a marginally insignificant result

for obese individuals who report a perceived
higher risk of falling compared to individuals
of a healthy weight. When asked why they
felt at risk of falling, obese individuals

were significantly more likely to have poor
co-ordination and/or body instability or
dizziness than individuals of a healthy weight
(RR 1.60, 95%Cl 1.21-2.12). Conversely,

obese individuals were 40% less likely than
individuals of a healthy weight to associate
physical activity or fitness with their perceived
risk of falling.

Health status of fallers

Compared to fallers of a healthy weight,
obese fallers were more likely to have
diabetes (RR 2.06, 95%Cl 1.49-2.85), heart
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disease/angina (RR 1.29, 95%Cl 1.02-1.64),
and high blood pressure (RR 1.34, 95%ClI
1.16-1.55). They were also more likely to be
taking four or more prescribed medications
compared to individuals of a healthy weight
(RR 1.41,95%Cl 1.23-1.62). Overweight (RR
0.55, 95%Cl 0.41-0.74) and obese (RR 0.74,
95%Cl 0.55-0.99) fallers were less likely to
report having a diagnosis of osteoporosis
when compared to healthy weighted fallers
(Table 3).

past week compared to healthy-weight
fallers (RR 0.60, 95%Cl 0.38-0.93). There was
a significant association between a more
sedentary lifestyle and increasing BMl in
that obese fallers were 1.9 times more likely
to sit for more than eight hours per day on
weekdays and were 1.3 times more likely to
experience walking problems than fallers of
a healthy weight. Compared to fallers of a
healthy weight, obese fallers were 26% less
likely to walk for more than two hours in

Obesity and fall risk

but their effects were possibly dampened

by the inclusion of likely related factors of
opposing directions within the single model.
For example, obese fallers were less likely
than fallers of a healthy weight to have
walked two or more hours in the past week,
but were more likely to report experiencing
moderate or extreme pain or discomfort.

Discussion

This study examined the influence of obesity
and overweight on fall risk and factors
influencing fall risk in obese and overweight
individuals compared to those of a healthy
weight. It demonstrates an association
between increasing BMI and risk of falls, but
fails to show a significant association between
increasing BMI and fall-related injury. This is
consistent with previous research that has
suggested a link between known risk factors
for falls and BMI'*'° but no link with injury.?°

the last week and both overweight (RR 0.88,
95%Cl 0.79-1.00) and obese (RR 0.63, 95%Cl
0.53-0.75) fallers were less likely to think they
were doing enough physical activity (Table 4).

Quality of life and lifestyle
characteristics of fallers

Obese fallers were 31% more likely to report
suffering moderate or extreme pain or
discomfort than fallers of a healthy weight.
There were no differences in smoking

status or risk alcohol drinking by BMI status.
However, overweight fallers were significantly
less likely to be undertaking strength-based
activities on two or more occasions in the

Multivariate results

The multivariate model did not add
considerably to the interpretation of the main
results of the study (Table 5). The main effects
of the comparison between healthy weight
and obese fallers largely remained significant,

Table 1: Gender and age group overall and by fall status in the last 12 months, NSW Falls Prevention Baseline Survey, 2009.

Healthy weight Overweight Obese
% total % fell RR 95%Cl  p-value %total  %fell RR 95%Cl  p-value  %total  %fell RR 95%Cl  p-value
Gender
Male 4.5 394 1 54.8 519 1 44.0 441 1
Female 57.5 60.6 110 0.99-1.22 0.09 45.2 48.1 113 0.94-1.34 0.2 56.0 55.9 113 0.94-1.34 0.2
Age group
65-74 46.8 394 1 60.2 54.7 1 65.6 58.0 1
75-84 39.4 42.0 126 1.04-1.54 0.02 322 344 118 0.97-1.43 0.10 29.9 35.1 133 1.07-1.65 0.01
85+ 13.8 18.6 1.60  1.26-2.04 0.0001 7.6 10.9 1.58  1.19-2.08 0.001 4.4 6.9 177 1.20-2.61 0.004

Table 2: Comparison of fall injury and perceptions of falls of fallers by body mass index, NSW Falls Prevention Baseline Survey, 2009.

Fall injury and fall perception Healthy weight Overweight Obese
% yes RR % yes RR 95%Cl p-value % yes RR 95%Cl p-value
Fall experience
Fall in the last 12 months 23.0 1 249 1.08 0.96-1.23 0.2 30.1 131 1.14-150  <0.0001
Multiple falls in the last 12 months 34.2 1 39.1 1.15 0.95-1.38 0.2 45.0 132 1.08-1.60 0.006
Fall injury
Fall-related injury 65.4 1 68.5 1.05 0.95-1.16 0.3 63.9 0.98 0.87-1.10 0.8
Falls requiring visit to hospital 19.5 1 20.3 1.04 0.78-1.39 0.8 15.6 0.80 0.57-1.13 0.2
Falls requiring hospital admission 10.4 1 8.7 0.84 0.54-1.31 0.4 11.0 1.06 0.67-1.66 0.8
Falls requiring medical treatment 204 1 222 1.08 0.82-1.42 0.6 24.2 1.17 0.87-1.57 0.3
Fall perception
Fear of falling 40.4 1 389 0.95 0.79-1.14 0.6 47.6 1.16 0.96-1.39 0.1
Limited activities due to fear of falling 49.4 1 48.1 1.00 0.78-1.27 1.0 49.7 1.01 0.79-1.30 0.9
Agrees nothing can be done to prevent older people falling 19.1 1 253 1.26 0.96-1.64 0.09 315 1.57 1.19-2.05 0.001
Agrees being active reduces the risk of falling 65.5 1 65.4 0.95 0.87-1.04 03 68.7 1.03 0.94-1.13 0.5
Perceived risk of falling is high 9.5 1 9.9 1.03 0.65-1.62 0.9 14.5 1.51 0.97-2.36 0.07
Why feel at risk of falling:
Poor coordination and/or body unstable/dizziness 18.1 1 23.7 131 0.99-1.73 0.06 28.9 1.60 1.21-2.12 0.001
Physically active/fit/good balance 20.6 1 21.0 1.02 0.78-1.34 0.9 123 0.60 0.41-0.87 0.007
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While there were no significant differences in
fear of falling by BMI status for fallers, about
two in five individuals in each BMI group
indicated that they had a fear of falling. Older
individuals can develop a fear of falling,
especially after having a fall, which can result
in a decrease in their level of physical activity
in an attempt to prevent further falls.?'?2

Obese individuals who had fallen were
more likely to indicate that they thought
that nothing could be done to prevent
older people falling. This fatalistic view that
nothing can be done to prevent a fall may
be influenced by obese individuals’ reduced
levels of physical functionality, activity

and their physical instability;'>? all factors
perceived to increase the fall risk among
obese individuals in the current study.

The fact that falls among older individuals
are preventable is a key message for

future population health-based fall injury
prevention campaigns to convey.

In the current study, there was a higher
risk among obese fallers of certain physical
comorbidites commonly associated with
weight gain, including diabetes, heart

disease and high blood pressure, and also
of prescription of multiple medications —

all factors that are have been previously
associated with an increased fall risk or risk
of multiple falls.?#?> Review of the health
status of non-fallers from the baseline
survey by BMI status indicated that the
same physical comorbidites were an issue
for both overweight and obese individuals
compared to individuals of a healthy weight,
with several additional comorbidities being
significantly more likely for overweight (i.e.
arthritis, heart disease/angina, cataracts) and
obese (i.e. arthritis) non-fallers compared to
healthy weighted individuals.

Increasing age and an increasing weight
are associated with the presence of chronic
health conditions.? Similarly, the presence
of certain physical comorbidities, such as
arthritis or lung disease, can also lead to
weight gain. In order to reduce fall risk
among obese fallers, tailored fall prevention
initiatives could be of benefit, such as
strength and balance training, home safety
assessments and eyesight checks.? In
addition, mechanisms to decrease medication

Article

load among older individuals need to be
considered and, where possible, medication
reviews promoted.?*

Obese fallers were more likely to report being
in moderate or extreme pain or discomfort,
to remain sedentary for more than eight
hours on a weekday, to walk less and to have
problems walking. Other studies have also
found that obese individuals have lower
quality of life measures, including bodily
pain, and reduced activities of daily living,
such as walking.'*?” In the current study,
both overweight and obese fallers did not
think that they were doing enough physical
activity. To improve physical functioning and
reduce fall risk among this group, weight
reduction, increasing levels of physical
activity, particularly balance, strength and
resistance training, may be options to
consider.82°

The lower risk of reported osteoporosis
among both overweight and obese fallers,
as found in the current study, has been
previously acknowledged.?”” While there

was a higher risk of obese individuals falling
compared to individuals of a healthy weight,

Table 3: Comparison of health status of fallers by body mass index, NSW Falls Prevention Baseline Survey, 2009.

Health status Healthy weight Overweight Obese
% yes RR % yes RR 95%Cl p-value % yes RR 95%Cl p-value

Physical comorbidities and symptoms

Diabetes 13.6 1 211 1.55 1.12-2.15 0.008 28.1 2.06 1.49-2.85 <0.0001
Arthritis (all types) 575 1 59.0 1.03 0.91-1.16 0.7 61.8 1.08 0.94-1.23 0.3
Osteoporosis 254 1 14.0 0.55 0.41-0.74 <0.0001 18.7 0.74 0.55-0.99 0.05
Heart disease/angina 26.3 1 283 1.08 0.85-1.36 0.5 34.0 1.29 1.02-1.64 0.04
High blood pressure 46.9 1 55.6 1.19 1.03-1.36 0.02 62.7 1.34 1.16-1.55 <0.0001
Stroke 12.4 1 8.0 0.65 0.43-0.99 0.04 1.2 0.90 0.58-1.40 0.6
(ataracts 473 1 42.7 0.90 0.77-1.06 0.2 44.8 0.95 0.80-1.13 0.5
Medication 46.9 1 49.6 1.06 0.92-1.23 0.4 66.3 141 1.23-1.62 <0.0001

Four or more prescription medications

Table 4: Comparison of quality of life and lifestyle characteristics of fallers by body mass index, NSW Falls Prevention Baseline Survey, 2009.

Healthy weight Overweight Obese
% yes RR % yes RR 95%(l p-value % yes RR 95%Cl p-value
Quality of life
Self-rated health status as excellent, very good or good 69.6 1 733 1.05 0.96-1.15 03 64.7 0.94 0.84-1.05 03
Moderate or extreme pain or discomfort 57.2 1 62.1 1.08 0.96-1.22 0.2 74.0 131 1.17-146  <0.0001
Lifestyle
Current smoker 7.5 1 5.2 0.69 0.40-1.18 0.2 4.0 0.53 0.24-1.15 0.1
Risk alcohol drinking 13 1 1.8 1.04 0.70-1.55 0.8 122 1.07 0.68-1.69 0.8
Did strength activities on 2 or more occasions in the last week 1.1 1 6.6 0.60 0.38-0.93 0.02 76 0.69 0.42-1.13 0.1
Usually sat more than 8 hours per day on weekdays 8.1 1 1.4 1.42 0.86-2.35 0.2 15.1 1.87 1.15-3.05 0.01
Walked more than 2 hours in the last week 50.2 1 48.2 0.96 0.83-1.12 0.6 37.0 0.74 0.60-0.90 0.003
Some problems walking 35.9 1 373 1.04 0.86-1.25 0.7 48.0 1.34 1.11-1.61 0.002
Thinks they are doing enough physical activity 63.2 1 55.9 0.88 0.79-1.00 0.04 39.8 0.63 0.53-0.75  <0.0001
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obese individuals did not experience a higher

risk of fall-related injury, including fractures.
As such, obese individuals may be less likely
to undergo more detailed assessment of
bone health, including DEXA scanning, and
therefore less likely to be diagnosed with
osteoporosis. It is also possible that reduced
injury among obese individuals is related

to adipose tissue protecting bone, rather
than better bone quality. Osteoporosis has
been associated with increased body fat

in individuals?®, yet when the mechanical
loading effect of body weight on bone mass
is adjusted for, Zhao et al?° found a negative

association between bone mass and body fat

mass.

The self-reported lifestyle factors of smoking

and drinking behaviours were similar for each

BMI group. It is possible that heavy smokers
and high-risk drinkers were more likely to
have early deaths and not reach older age,
indicating a survival bias effect for these two
lifestyle risk factors.’

Limitations of the current study include

its self-reported nature and the possibility
of recall bias associated with respondents
reporting injury events over a 12-month
period, compared to other methods, such
as diaries or telephone calls.3° Cognitive
decline associated with age can also
undermine the validity of self-reported
survey responses.3' However, to minimise
the impact of these factors, survey items
were pre-tested, interviewers were trained
and proxy respondents were used, where
necessary. There were no physiological
measurements, mobility examinations or
functional assessments conducted to verify

the conditions reported, nor was information

on fracture history obtained. Examination of
fall risk in underweight individuals was not
possible due to the relatively small sample
size (n=44) with BMI <18.5. It is also possible
that there is a degree of survival bias, with
some obese older individuals more likely

to have died at an earlier age than healthy
weighted individuals.?

Obesity and fall risk

Table 5: Multivariable model of characteristics of fallers by body mass index, NSW Falls Prevention Baseline Survey,

2009.
Overweight' Obese’
RR 95%Cl p-value RR 95%Cl p-value
Age group
65-74 1 <0.0001 1 <0.0001
75-84 0.97 0.93-1.01 0.91 0.84-0.98
85+ 0.92 0.89-0.96 0.81 0.75-0.88
Fall perception
Agrees nothing can be done to prevent older - - 1.08 1.01-1.15 0.02
people falling
Quality of life
Moderate or extreme pain or discomfort - - 1.09 1.03-1.15 0.003
Physical comorbidities and symptoms
Diabetes 1.07 1.03-1.10 0.0002 1.15 1.06-124  0.0004
Osteoporosis 0.95 0.93-0.98 0.001 0.92 0.87-0.97 0.006
Blood pressure - - 1.07 1.01-1.13 0.02
Medication
Four or more prescription medication - - 1.08 1.02-1.15 0.01
Lifestyle
Did strength activities on 2 or more occasions in 0.96 0.92-0.99 0.02 - -
the last week
Walked more than 2 hours in the last week - - 0.93 0.88-0.98 0.009
Thinks they are doing enough physical activity - - 0.93 0.88-0.98 0.007
1 Healthy weight s the reference group.
activity, weight-associated comorbidites and 4. Australian Institute of Health and Welfare. Australia’s

multiple medication use are likely to have
an effect on fall risk for obese individuals. A
decrease in sedentary lifestyle and regular
weight-bearing exercise could assist to
reduce fall risk among obese individuals as
well as improving overall health status.

Acknowledgements

R. Mitchell and L. Harvey were supported
by the NSW Ministry of Health. The authors
thank the Centre for Population Health and
the Centre for Epidemiology and Evidence
and the Health Survey Program at the NSW

Ministry of Health for providing access to the

NSW Falls Prevention Baseline Survey data
analysed in this study.

References

10.

Health 2010. Catalogue No.: AUS 122. Canberra (AUST):
AIHW; 2010.

Australian Institute of Health and Welfare. Older
Australia at a Glance. AIHW Catalogue No.: AGE 25.
Canberra (AUST): AIHW; 2002.

Elia M. Obesity in the elderly. Obes Res 2001;9 Suppl
4:244-8.

Kelsey J, Berry S, Procter-Gray E, et al. Indoor and
outdoor falls in older adults are different: The
maintenance of balance, independent living, intellect,
and zest in the elderly of Boston study.JAm Geriatr Soc.
2010;58(11):2135-41.

O'Loughlin J, Robitaille Y, Boivin J, Suissa S. Incidence
of and risk factors for falls and injurious falls among
the community-dwelling elderly. Am J Epidemiol.
1993;137(3):342-54.

Tinetti M, Speechley M, Ginter S. Risk factors for falls
among elderly persons living in the community. N Engl
JMed. 1988;319(26):1701-7.

Campbell A, Borrie M, Spears G. Risk factors for falls in
a community-based prospective study of people 70
years and older. J. Gerontol. 1989;44(4):M112-17.

. LordS,Ward J, Williams P, Anstey K. Physiological factors

associated with falls in older community-dwelling
women.JAm Geriatr Soc. 1994;42:1110-17.

. Luukinen H, Koski K, Laippala P, Kivela S. Predictors for

recurrent fallsamong the home-dwelling elderly. Scand
J Prim Health Care. 1995;13:294-9.

Conclusions 1. WangGC, McPherson K, MarshT, Gortmaker S, Brown M. 13. Fjeldstad C, Fjeldstad A, Acree L, Nickel K, Gardner A.
Thi dv has sh hat obese individual Health and economic burden of the projected obesity The influence of obesity onfalls and quality of life. Dyn
Is study has shown that obese individuals trendsin the USA and the UK. Lancet. 2011;378:815-25. Med. 2008;7:4. ) o
aged 65 years and older were at a higher risk 2. Departmentof Health and Ageing. Obesityin Australia 1% Himes C, Reynolds S. Effect of obesity on falls, injury,

of falling, but did not have a higher risk of 2012 [Internet]. Canberra (AUST): Commonwealth of and disability. JAm G'erlatrSoc. 2012';60(1)}124’9‘

9 g Australia; 2012 [cited 2012 Jul 11]. Available from: http:// 15. Rosenblatt N, Grabiner M. Relationship between
being injured as a result of the fall compared www.health.gov.au/internet/preventativehealth/ zbi's';z ar/l‘j fdagshbbelzt(i)C:IZe_9a3g§?8a;§ older women.

indivi i ublishing.nsf/content/E233F8695823F16CCA2574D rch Phys Med Rendoil. £012;93:716-22.

toindividuals of a healthy weight. Further 300818E6g4/$Fi|e/obesity-2.pdf 16. Centre for Health Advancement and Centre for
research should explore the possible impact 3. Houston D, Nicklas B, Zizza C. Weighty concerns: The Epidemiology and Research. NSW Falls Prevention
of mediating factors on fall risk for obese growing prevalence of obesity among older adults. J Baseline Survey. North Sydney (AUST):NSW Department
o o . Am Diet Assoc. 2009;109:1886-95. of Health; 2010.
individuals. Involvement in limited physical
2014 voL. 38 No. 1 Australian and New Zealand Journal of Public Health 17

© 2014 The Authors. ANZJPH © 2014 Public Health Association of Australia



Mitchell et al.

20.

21.

22.

18

. National Health and Medical Research Council.

23.
Australian Guidelines to Reduce Health Risks from
Drinking Alcohol. Canberra (AUST): NHMRGC; 2009.

. SAS: statistical software [computer program]. Version

9.3. Cary (NC): SAS Institute; 2012. 24,

. Corbeil P, Simoneau M, Rancourt D, Tremblay A,

Teasdale N. Increased risk of falling associated with 25.
obesity: mathematical modeling of postural control.
IEEE Trans Neural Syst Rehabil Eng. 2001;9(2):126-36.
Paganini-Hill A, Chao A, Ross R, Henderson B. Exercise
and other factors in the prevention of hip fracture: the
leisure world study. Epidemiology. 1991;2(1):16-25.
King M, Tinetti M. Falls in community-dwelling older
persons.JAm Geriatr Soc. 1995;43(10):1146-54.

Bruce D, Devine A, Prince R. Recreational physical
activity levels in healthy older women: the importance
of fear of falling. J Am Geriatr Soc. 2002;50:84-9.

26.

27.

Friedmann J, Elasy T, Jensen G.The relationship between
body mass index and self-reported funcational
limitation among older adults: a gender difference.
JAm Geriatr Soc. 2001;49:398-403.

Tinetti ME. Preventing falls in elderly persons. N Engl J
Med. 2003;348(1):42-9.

Dunn J, Rudberg M, Furner S, Cassel C. Mortality,
disability, and falls in older persons: the role of
underlying disease and disability. Am J Public Health.
1992;82(3):395-400.

Shaw F, Kenny R. Can falls in patients with dementia be
prevented? Age Ageing. 1988,27:7-9.
Anandacoomarasamy A, Caterson |, Sambrook P,
Fransen M, March L. The impact of obesity on the
musculoskeletal system. Int J Obes. 2008;32:211-22.

28.

29.

30.

31.

Article

Hsu'Y, Venners S, Terwedow H, et al. Relation of body
composition, fat mass, and serum lipids to osteoporotic
fractures and bone mineral density in Chinese menand
women. Am J Clin Nutr. 2006;83:146-54.

Zhao L, Liu Y, Liu P, Hamilton J, Recker R, Deng H.
Relationship of obesity with osteoporosis. J Clin
Endocrinol Metab. 2007;92(5):1640-6.

Ganz D, Higashi T, Rubenstein L. Monitoring falls
in cohort studies of community-dwelling older
people: Effect of the recall interval. J Am Geriatr Soc.
2005;53:2190-4.

New England States Consortium. Designing Effective
Survey Methods for Frail Elders Symposium Proceedings:
MMIP Technical Assistance Paper No. 11. Baltimore (MD):
University of Maryland; 2001.

Experience the °

DIFFERENCE!

Our Values

People First
Taangata | te
tuatahi

Respect
Whakaute

(tuku mana)
Caring

Manaaki
Communication
Whakawhitiwhiti
korero

Excellence
Taumata teitei
(hiranga)

For more information on these jobs and more visit:

www.northfanddhb.org.nz

Australian and New Zealand Journal of Public Health

©2014The

Public Health Medicine Specialist/
Medical Officer of Health (1.0FTE)

Public and Population Health

Looking for a way to improve, promote and protect the
health of the people in Northland?

If you are a Public Health Medicine Specialist/ Medical
Officer of Health (PHMS/MOH) who is looking for a varied
exciting and challenging role contact us today.

This position combines the statutory role of Medical Officer
of Health with the more general role of providing population
health expertise and advice for the Public & Population
Health Unit.

For more information on the Public Health Medicine
Specialist/ Medical Officer of Health vacancy, contact
Marion Bartrum, Email:
marion.bartrum@northlanddhb.org.nz

Vacancy No: MD13-005 Closes: 28 February 2014

Job Description and Official Application Form are
available from our website, www.northlanddhb.
org.nz/careers/vacancies.aspx or by contacting
Recruitment Officer, Tel: +64 9 430 4101 ext 3198,
Email: jobs@northlanddhb.org.nz ; Postal: c/o
Northiand District Health Board, Private Bag 9742,
Whangarei 0148, New Zealand
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