1. INTRODUCTION

Men live less long than women, so there are fewer of
them at older ages. And yet they still make up 45% of
the Australian population aged 70+ (ABS 2016).

This means that older men are also less likely to be the
subjects of age-related research, even though some of
their experiences are unique. A group of researchers, led
by Prof Robert Cumming, sought to change that. In
2005, they embarked on a project to study how the
health of men changes as they get older.

The result was the Concord Health and Ageing in Men
Project (CHAMP), one of the most comprehensive
studies of older men’s health ever conducted anywhere.
It started with a cohort of 1,705 men aged over 70 years
living in the community in Sydney (around Burwood,
Canada Bay, and Strathfield).

The study tracked their lives as they progressed to old
age and as their health, relationships, and circumstances
changed; and ultimately, for some, how they passed
away (Fig. 1). Each follow-up since 2005 collected
extensive answers to questionnaires, as well as physical
and cognitive performance examinations and blood tests.
The study was made possible via a series of NHMRC
grants, with additional funding from the Ageing and
Alzheimer’s Research Foundation at Concord Hospital,
the University of Sydney Medical Foundation, and most
recently the Australian Research Council Centre of
Excellence in Population Ageing Research (CEPAR).

The original team included an epidemiologist (Robert
Cumming, a former CEPAR Chief Investigator), an expert in
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reproductive hormones (David Handelsman), specialists in
bone and mineral disorders (Markus Seibel and the late Phil
Sambrook), four geriatricians: two with interest in dementia
(Helen Creasey and Louise Waite), one with expertise in the
biology of ageing (David Le Couteur), and one with training
in clinical epidemiology (Vasi Naganathan).

The team of Investigators expanded to include an
epidemiologist specialising in chronic pain (CEPAR
Chief Investigator Fiona Blyth), a sociologist (the late
Hal Kendig), a nutritionist (Vasant Hirani), a biologist
(Steve Simpson), and a dentist (Clive Wright).

So far, the project has led to over 100 academic papers on
biological, clinical, and psychosocial aspects of ageing, with
thousands of citations. This Fact Sheet summarises some of
these insights, describing the patterns of healthy and
less-than-healthy ageing, and the factors related to each. In
future, men are expected to live longer, healthier lives, and in
a small part it will be thanks to lessons learned from CHAMP.

Before turning to what these 1,705 men can teach us
about ageing, it is worth pausing to see who they are or
were. Importantly, they are broadly representative of
their generation of men in Australia. A good proportion
came from Southern Europe, a key source of post-war
migration (Fig. 2). But the typical (median) participant
was born in Australia. He once smoked and worked in a
blue-collar job. By the start of the survey, he had
become a full pensioner (with no other income), quit
smoking, and was still living with his partner. His health
was good or excellent, with a disease prevalence in line
with national studies (Holden et al. 2005).
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2. WHY DO SOME PEOPLE AGE FASTER AND DIE SOONER?

One school of thought is that biological ageing is the
accumulation of damage to our body. As this damage
compounds, we become more susceptible to illness or
injury and are increasingly less likely to bounce back. In the
end, the rate of damage exceeds our capacity to recover.
Yet such health trajectories differ based on our traits,
behaviours, and the environments in which we live.

One way to improve healthy ageing is to understand and
alter health deficit trajectories before major medical issues
arise. This is the story of CHAMP. Its detailed data helps us
see how age related health problems correlate with
different factors and how these relate over time. Such
insights have predictive power even if proving causality is
elusive. These allow us to devise strategies for healthy
ageing - not only adding years to life, but life to years.

Four syndromes have been traditionally thought to become
more common in older people: incontinence, impaired
cognition (dementia), immobility, and instability (frequent
falls). These geriatric giants were first identified by Bernard
Isaacs in 1965. They describe functional (rather than just
medical) challenges faced by older people. The prevalence
of these ageing syndromes rises sharply for men in their
mid-80s but remains below a third even among the oldest
old and few rate their own health poorly (Fig. 3).

The field has evolved to include other syndromes that
capture the decline in resilience and age-related

three times more likely to go to hospital, and seven times
more likely to have seen a nurse (Rochat et al. 2010).

Signs of frailty are an indicator that something is wrong, so
any health service interactions are an opportunity. Spotting
and acting on early signs can help avert hospitalisation,
nursing home admission, disability, and death (Section 9).

Take walking speed and its relationship with death.
Stanaway et al. (2011a) found that even a simple measure
like walking speed was predictive of death and that
CHAMP men who walked faster were less likely to die,
setting a benchmark for fitness goals.

A health service responding to single diseases may be
inadequate when caring for an older population. Hsu et al.
(2020) found that frail men were more likely to have 13 of
14 cause-related hospital admissions. And Held et al. (2016)
found that 75% of older men had multimorbidity (2+), with
several identifiable morbidity clusters (Fig. 4). Health
services and researchers need a wider lens, countering
age-related health complications on multiple fronts.

n MULTIPLE FRONTS: CO-OCCURING CONDITIONS

. Cognitivi impairment

Parkinsons
|
Heart NG

Heart failure

~ Arterial disease

problems, such as physical frailty, low muscle mass and attack
bone health (Section 3), and ageing-related . %~ Deafness s
under-nutrition (Section 4). For example, frailty can be S Angina o COPD perosis
measured either via a comprehensive assessment of (0% s 2 }
health deficits or by the presence of three of five physical R & B Arthritis
characteristics: exhaustion, weight loss, slow walking . ‘ @
speed, inactivity, and weak grip strength. By the time Depression
CHAMP men were in their 90s, half were considered frail. Metabolic
Neurodegenerative L
CHAMP researchers found that frail men, compared to Mental health et al. Visual ackpain — Anxiety
those deemed robust, were twice as likely to see a doctor, impairment
B ACCUMLATING DEFICITS: THE TRAJECTORY OF AGEING AND DECLINE TO WATCH OUT FOR
82%
80% 77%
70% 68%
60% 83% 57%
50% 9% 49% 50%
40%
31%
30% 10 Do
° ° 31%
20% w 20% 20% 21% °
0y
° 19% 16%
10% 13% 12%
8"/ 8%
0% 5 % 2% 2% ’ 7% i 5%
TOOIT O~ TOITOoNS TOHOHIOoNS TOOHIT O~ TOOT O~ TOHIT O~ TOOTON~ TOOT O~ TOOIT O~ TOITOoNS TOJTOoNS TOJIOoS JTOOJTOors TOOT O~
M~M~00000> M™~M~0000C> M™~M~0000OCY M~MS00C0OY M~MS00000CY [M~MS0000Od) MSMS0000O)Y MM~0000O» M™~M~S0000OCY M™~MS~0000OC> M™~M~0000OCY M~M~0000O)Y M™~M~00Cod) M~M~00000»
OHOND DHOND OLIOHD OLIOHD OLADID OLIGLID OLHIOIG DIHOIGD OLHIOND OLAGHD OLIOHD OHOID OLAGID  OLHOLAD
M~M~00000> M™~M~0000C> M™~M~0000OCY> M™~M~00C0O)Y M~M~00000CY I~M~000C0O)Y M~M™~COC0OC)Y M~M~0000O mM™~M~C000OC> M™~M~0000C> M™~M~0000CY M~M~000C0O)Y M™~M~00Co0O) M~M~00000>
Incontinence Impaired Immobility Instability Exhaustion Weight  Slow Physical Weak Frail Poly- Multi- IADL Disability Fair, poor,
(daily urinary  intellect  [needhelp (2+fallsin loss walk inactivity grip (3-5 Fharmacy marbidity (withcomplex very poor
leakage) (dementia] walking/  pastyear] criteria)  (S5+meds] (2+ chronic tasks like health
getting up) illnesses]  shopping)
AGEING SYNDROMES FRAILTY ILLNESS / DISABILITY SELF-RATED


https://doi.org/10.1093/ageing/afp257
https://doi.org/10.1136/bmj.d7679
https://doi.org/10.1007/s12603-020-1352-1
https://doi.org/10.1007/s12603-020-1352-1
https://doi.org/10.1093/gerona/glv181
https://doi.org/10.1093/gerona/glv181
https://doi.org/10.1111/ajag.12310

3. DEGENERATION OF MUSCLES AND BONES

It is common to lose muscle and gain fat as we age.
Waist circumference typically increases in middle age,
as does BMI, particularly for men (AIHW 2015). These
peak around age 75, as weight gain turns to weight loss.
In late age the loss of lean mass, comprising muscles
and bones, is accompanied by the loss of fat, too.

The CHAMP team confirmed this in Bleicher et al. (2011a),
based on the first two years of data. Older men lost about
a quarter kilo of weight per year on average and this
accelerated with age. Those gaining weight tended to
gain fat, and those losing weight lost both lean mass and
fat. They also found that fat loss was associated with bone
weakness (i.e., lower density), more so than loss of muscle.

Indeed, in old age, fat may be related to good health, in what
is known as the obesity paradox. On the one hand, CHAMP
research suggests that obesity among older men increases
the risk of heart disease, stroke, and diabetes (Scott et al.
2018). Yet, for those with healthy muscle mass, obese men
were half as likely as non-obese men to enter an aged care
home in the following nine years (Hirani et al. 2017). And
that’s not because they die before needing care: carrying
extra fat is also linked to lower mortality (Hirani et al. 2014).

Where weight loss is an objective, CHAMP research
suggests that maintaining muscle is paramount. Scott et al
(2020) looked at the effect of changes in men’s body
composition on function, falls, and fractures in the
following seven years. They find that losing fat could
reduce the rate of falls by a quarter but losing muscle could
increase this by three quarters. What’s more, older men
who lose muscle faster than fat see worse physical function
(e.g,, slower walking speed) and a higher risk of fractures.

Sarcopenia refers to muscle loss. It is thought to be part of
a spiral, where age-related declines in muscle are
exacerbated by disease, injury, inactivity, malnutrition, and
further muscle loss. Sarcopenia can be defined as low
muscle mass (e.g., lean mass in legs and arms, adjusted for
height), strength (e.g., grip), or muscle quality (e.g., grip
strength per muscle mass). Measures of sarcopenia also
rely on measuring physical function (e.g., walking speed).

EMUSCLES: STRENGTH A GOOD INDICATOR OF FUNCTION

Changing definitions and cut-offs result in different case
counts (as can measurement techniques; Mitchell et al.
2010). For example, Hirani et al. (2015a) found that at
baseline, 14% of CHAMP men had low muscle mass
(<20kg); 5% had low muscle mass and weak grip (<26kg),
and 4% had these plus low walking speed (<0.8m/s).

To test which measures of sarcopenia affect daily living,
Hairi et al. (2010) compared how indicators of sarcopenia
relate to physical limitations (Fig. 5). They found that the
strength of one’s grip and quad strength were most telling.

Intervening in the sarcopenia cycle might be the key.
Hirani et al. (2015b), found that sarcopenic older men were
up to 4.5 times more likely to become disabled within five
years, up to 2.5 times more likely to enter an aged care
home, and 1.7 times more likely to die within nine years.

The team also investigated coexisting conditions. Scott et al.
(2017) studied sarcopenic obesity, which can be easily
missed without testing but makes up 7% of older men. And
Scott et al. (2019) focused on low muscle mass and low
bone density (termed by some as osteosacropenia), which
in theory could result in greater falls and fractures. Yet
results suggest that men with both conditions had no worse
outcomes than those with either condition alone,
questioning osteosacropenia as a separate disease entity.

As with muscles, bone strength tends to decline with age
leading to osteoporosis in both men and women. Yet many
don’t realise they may have osteoperosis until a fragility
fracture occurs. According to CHAMP data, a quarter of
older men qualified for osteoporosis medications based on
their bone density or presence of a fragility fracture. Of
them, only 10% were on anti-osteoporosis medications
(e.g. bisphosphonates; Bleicher et al. 2010).

In Bleicher (2011a and 2013) and Ng (2020), CHAMP
researchers identify a range of factors associated with
bone health. For example, engaging in high loading
activities, like tennis, was associated with higher bone
mineral density (Fig. 6), but not necessarily reduced
incident falls and fractures.
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4. INADEQUATE NUTRITION

A poor diet, along with inadequate exercise, is one of
the more controllable health risk factors. Eating well
becomes more important as the body becomes less
efficient in utilising nutrients and more vulnerable to
health complications.

Nonetheless, intake of key nutrients among community-
dwelling older people is often lacking. CHAMP data based on
validated diet histories of men aged 75+ shows that while
the majority were getting enough protein, iron, zinc, and
vitamin B2, as many as 99% and 80% were consuming
inadgeuate amounts of Vitamin D and calcium (Fig. 7; Waern
et al. 2015). This is perhaps unsurprising, since most don’t
consume enough dairy (or alternatives). The majority also
don’t eat enough fruit and vegetables and 99% consume less
than the recommended 2-6 litres of fluid per day. All the
while, most consumed above the recommended amount of
unsaturated fat and sugar (Ribeiro et al. 2017).

Those straying further from national dietary guidelines were
more likely to have lower education, income, and physical
activity. They were also more likely to be smokers, have
higher waist-hip ratios, and experience frailty symptoms.

Interestingly, despite having worse guideline compliance,
men with Mediterranean backgrounds did not have worse
health outcomes, which indicates that Mediterranean diets
may be healthier than existing national guidelines and that
such guidelines may need further refinement.

The divergance between Mediterranean and guideline
diets may also be why ethnic background is related to
apparent ‘declines’ in diet quality over time (Fig. 8, left
panel). Of interest to aged care home support providers is
the fact that worsening diets are also associated with
receiving meal services (though causality is not clear).

To test the effects of nutrient deficiency as well as of
compliance with official guidelines and/or a typical
Mediterranean diet, CHAMP researchers looked at the
associated risk of sarcopenia. They found that poor diets,
as scored against each of these benchmarks, were related
to a greater chance of having sarcopenia. For example,
men in the bottom quarter of intake of protein,
magnesium, calcium, and omega-6 and -3 were two to
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three times more likely to have sarcopenia (Fig. 8, right
panel). Notably, the association applied to only one of
three different definitions of the disease, which attests to
ongoing debates about its precise diagnosis.

Studies have tested various characteristics of older men’s
eating habits. For example, Cervo et al. (2020) found that
pro-inflammatory diets (e.g., those low in green vegetables)
can result in presence of inflammation biomarkers in the
blood that are in turn associated with less muscle and more
falls in follow up assessments. Meanwhile, Das et al. (2020c¢)
found that diets low in antioxidants (particularly Vitamin E)
were related to doubling the future risk of frailty.

The team also measured Vitamin D levels in the blood. This
vitamin is unigue in that it can be synthesized by the human
body based on sun exposure. Hirani et al. (2013) found that
55% of older men had insufficient Vitamin D blood levels in
winter. But even in summer - in a sunny city like Sydney -
about 37% weren’t getting enough. Season, low physical
activity, avoidance of sun exposure, smoking, and obesity
were associated with low Vitamin D levels.

The likely implications of low Vitamin D are presented in a
series of papers, suggesting that this is correlated with
higher risks of sarcopenia (Hirani et al. 2018), diabetes
(Hirani et al. 2014b), anaemia (Hirani et al. 2015b), disability,
and death (Hirani et al. 2014c¢). Yet too much Vitamin D may
be problematic too: those with lowest and highest levels
had increased risk of fractures, not explained by physical
activity levels or other factors (Bleicher et al. 2014).

Finally, analyses of eating habits would be incomplete
without looking at chewing. According to CHAMP data,
about 15% of men aged 78+ had no teeth, with an average
of 14 teeth missing and one tooth with active decay (Wright
et al. 2018). The state of their oral health has a knock-on
effect. Over one fifth found chewing uncomfortable and
couldn’t eat hard foods like carrots (Wright et al. 2019),
which may increase the risk of depression (Wright et al.
2020). While the majority report annual dental check-ups
and brushing twice a day, few floss or use mouthwash
(Tran et al. 2019), and those with decay or gum disease
rarely realise they need treatment (Takehara et al. 2020).
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5. DECLINING HORMONE LEVELS

Biochemical shifts during ageing may be cause,
consequence or coincidental of age-related deterioration.
Of particular interest in studying men’s ageing is the role of
reproductive hormones such as testosterone, its
metabolites, and its effects on the ageing of organs, tissues,
and their functions. If reduced testosterone caused or
accelerated age-related deterioration of organ or tissue
function, then testosterone treatment could represent an
opportunity to improve male health during ageing.

Blood testosterone levels of men decline at an average rate
of 0.5% per year over middle to older age (Fig. 9) with lower
testosterone levels among obese men and a faster decline at
the oldest ages. For the CHAMP cohort, over the age of 70
years the decline is about 2-3% per year (Hsu et al. 2016a).
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Changes in blood hormones can coincide with age-related
changes. Hsu et al. (2015) found that declines in self-reported
sexual activity and desire (but not erectile dysfunction) were
related to declines in blood testosterone. But the magnitude
of change in blood testosterone was small, implying that
sexual activity maintains blood testosterone level and that
the decline in blood testosterone is the consequence rather
than the cause of reduced sexual activity. This provides no
basis for testosterone treatment of older men.

Hsu et al. (20144, 2016b) found that loss of bone and risk of
fracture coincided with changes in circulating reproductive
hormones but not to testosterone itself. Hsu et al. (2014b)
found that low blood testosterone predicted disability two
years later; but these effects were due to parallel reductions in
muscle mass and strength, not testosterone itself. More widely,
studies reported in Travison et al. (2011) and Hsu et al. (2014c,
2014d, and 2016c¢) investigated frailty, metalbolic syndrome,
self-reported health, and mortality which were related to blood
reproductive hormone levels but mostly by indirect relationships.

The studies offer a reminder that coincidence is not causation.
Reproductive hormone declines coincide with age-related
health issues. But CHAMP studies repeatedly show that
hormone changes are more often the consequence rather
than the cause of age-related impairments. They also
highlight that there is a common mechanism causing both
reproductive hormone decline and the deterioration of
age-related function: the accumulation of comorbidities of
ageing rather than ageing itself. CHAMP provides evidence
to refute the idea of ‘free’ testosterone as a better measure
of blood testosterone to predict age-related deterioration
of male health. Similarly, the research provides no basis for
the concept of a ‘male menopause’, that may be treated
with testosterone therapy.

6. GREATER RELIANCE ON MEDICINES

Old age can mean a greater reliance on medicines, with
cholesterol-lowering drugs the most common (Fig. 10). In
many cases, older men are missing out on the medicines
they need. For instance, greater adherence to taking drugs
for heart disease (particularly antiplatelets and statins)
confers higher rates of survival (Gnjidic et al. 2015; also see
Section 3 on osteoporosis).

But there is also a risk with taking lots of medications.
Gnjidic et al. (2009, 20123, 2012b, 2014a) estimated the
impact of poly- and hyper-pharmacy (5+ and 10+ meds)
and exposure to sedative and anticholinergic medications
on functional outcomes. They found that high-risk
prescribing was related to increased frailty, worse physical
function (e.g,, slow walk and weak grip) and disability, even
after controlling for alternative explanations, including
comorbidities. And Jamsen et al. (2016) estimated that each
additional medication was associated with 22% greater risk
of moving from a robust state to death. And Gnjidic et al.
(2012d) made use of functional and mortality outcomes to
suggest that the risks increase above five medications.

In some cases, community-dwelling men are taking
medications against advice. For example, Gnjidic et al.
(2014) find that the majority of those using nonsteroidal
anti-inflammatory drugs (NSAIDs eg. ibuprofen) are using
them for too long (many years at a time), instead of the

recommended short-term usage. And few are taking
action to protect their stomach when taking NSAIDs.
Some may self-medicate with alcohol or combine alcohol
with prescription drugs. llomaki et al. (2013) found that
there was no association between antidepressants and
drinking, but that older men using sedative or anxiety
drugs were 40% more likely to be daily drinkers, which
could result in excess sedation and cross-dependence.
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/7. DIMINISHING SOCIAL PARTICIPATION

Engagement in society is important at any age. A reduced
capacity to socialise and participate in work and leisure is an
accepted aspect of disability. It also has a bearing on mental
health. So how does participation in life change with age?

In Fairhall et al. (2014), CHAMP researchers tracked older
men’s decline in participation in life based on twenty items.
These included the ability to go shopping, communicate,
and do housework, and views about belonging and social
relationships. Over just two years, half the men saw
participation declines (a third saw improvements). A
number of factors could predict low participation and
decline. Some could be candidates for intervention, such as
depression or compromised ability to walk or drive (Fig. 11).

Another change relates to ones’ social circle. Stanaway et al.
(2010, 201M) found that actual and perceived level of social
support can depend on ethnic background. Compared to
older men born in Australia, migrants from Italy were much
more likely to rely on family for support than on friends.
About 4% had no local family and 34% had no local friends
they could rely on, compared to 13% and 17% for the
Australian-born population. Yet having family around did
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not translate to feeling more emotionally supported overall
for Italian migrants, even after controlling for other factors
like health. This could be because they had greater
culturally-based expectations of support (e.g., expectation
of filial piety). The effect of non-family support on
perceptions of overall support disappeared after the effect
of depression was included. That is, those that feel less
supported tend to have fewer friends as well as depression.

A lack of social support could be a driver of depression
(Stanaway et al. 2010; Khalatbari-Soltani et al. 2021; Fig. 12). It
may also be an added stressor affecting health. For example,
while we know that poorer men have shorter lives, CHAMP
data suggests that up to a third of these mortality differences
could be explained by the fact that poorer men have weaker
social relationships and greater rates of depression
(Khalatbari-Soltani et al. 2020). That is, strong relationships
may partly offset the health impacts of having low income.

Older men can themselves be the source of support. About
1% were caring for their partner. The role had a limited effect
on their health and mortality, but men who were carers
report more anxiety related symptoms (Shu et al. 2017, 2019).
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8. GREATER PREVALENCE OF PAIN

Pain results from potential or actual damage to bodies,
and is a leading cause of disability around the world.
Pain may become chronic (lasting longer than normal)
or intrusive (interfering with daily activities). Biological,
psychological and social factors are all involved in how
pain is experienced by individuals.

For example, Stanaway et al. (2011) found that while back
pain prevalence for both Italian- and Australian-born older
men was about 60%, the former felt it more severely (severity
was also higher for poorer men). Socioeconomic status also
influenced the experience of back pain in the study.

For a quarter of older men, pain interferes with daily life
(Blyth et al. 2008). For many, worry about health,
particularly in presence of intrusive pain, had a negative
pyschological effect (Blyth et al. 2011).

Of course, pain is a signal to the body that something is
wrong. This signal may point to conditions in addition to
those causing pain. Intrusive pain can signal the presence of
current frailty and comorbidity while chronic pain can be a
risk marker of frailty in the future (Megale et al. 2018). Take
chronic knee pain, for example. Fransen et al. (2014) found
that about 40% of older men had knee pain, which raised
the risk of future loss of muscle, higher mobility disability,
and falls. Importantly, such an outcome may be
preventable: greater quad strength and a healthy weight
were protective of subsequently developing knee pain.

Hirani et al. (2015¢) report that low levels of vitamin D
metabolites in the blood of older men was associated with
50% higher odds of chronic pain, even after adjustment
for potential confounders. Exercise, good nutrition, and
getting out in the sun may help keep pain in check.
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9. INJURY, ILLNESS, AND MORTALITY

About 1,000 of the CHAMP men first assessed in 2005
have since passed away. About 700 are still alive. While
many of those who developed health complications and
died were older than those that survived, age is not the
only predictor of a decline in function that manifests in
injury, aged care need, illness, and ultimately death.

Falls are a key symptom of ageing. About 5% of falls lead
to fractures, but even falls without injury can lead to loss
of confidence, future falls (Fig. 13), and moving to a care
home. The CHAMP team identified novel risk factors for falls.
Noguchi et al. (2016b) found that having urgency related
incontinence doubled the fall rate; Stanaway et al. (2011d)
found that Italian migrants had 40% fewer falls, even after
accounting for other explanations; and Merom et al. (2014)
found that regular swimming was protective against falls.

But physical and cognitive fitness play the most important
part in protecting against falls. A quarter of CHAMP men that
had dementia at baseline went on to fall three or more times
by the two-year follow-up (compared to 6% for those with
normal cognition). Indeed, even adjusting for other factors,
like bone strength, reveals that those with dementia had
more than four times the risk of hip fracture (Hsu et al. 2018a).

A minority of older men can expect to move into an aged
care home in late life. Over the first seven years of the
sample, about 7% of CHAMP men did so (Gnjidic 2012d).
Again, physical factors, such as low grip strength and
disability, were predictive of needing care. But the most
important factor was cognition. Interestingly, Mild Cognitive
Impairment (MCI) was unrelated to short-term care need yet
it predicted moving into care in the medium term (Fig. 14).

While dementia is often most feared, cancers still cause the
greatest burden of disease and death in Australia. The key
strategy of reducing its impact is targeting preventable
factors where the association is strong and exposure is
common: smoking, drinking, and obesity. Researchers from
the Australian cancer-PAF cohort consortium pooled
datasets, including CHAMP, to quantify the potential for
easing this burden (Laaksonen 2018, 2020, Vajdic 2018,
Arriaga 2017, 2019). For example, they estimated that
about a quarter of cancers could be avoided with a long-
term elimination of smoking and reduced drinking (Fig. 15).

Of the many signs of ageing, which are most predictive of
a decline toward death? Identifying these can prove useful
in making clinical decisions and designing interventions.
Hirani et al. 2014a suggest that predictors include low BMI,
smoking, heart disease, cancer, depression, and disability
(Fig. 16; see also Section 7 on social factors).

But CHAMP allows us to also see novel connections. Hsu
et al. (2017) focused on sexual function: 64% of older men
had erectile dysfunction at baseline and 56% were sexually
inactive. Levels or changes in these predicted death years
later, though not independently of depression symptoms,
suggesting that desire may decline alongside other ills
rather than cause them. And Hsu et al. (2018b) found that
participating in strenuous sports, increasing walking
speed, or muscle strengthening appeared to lower the
chance of dying. Not so for light or moderate activity.

The good news is that many older men report good health,
function, and quality of life despite any health problems (Fig
3). The challenge is to make sure more people feel the same.
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