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Abstract  
While ageing is associated with physical decline and increased risk of illness, older age is not 
inevitably a time of ill-being.  Data from the Australian Longitudinal Study on Women’s Health 
challenge negative stereotypes of ageing and illness.  While an accelerating decline in average physical 
health was observed over the first six years of the study, an important and large proportion of the 
women experienced minimal change in their physical health in this period.  Also, while chronic disease 
was a strong risk factor for declining health, many women aged well in spite of longstanding medical 
conditions.  This paper presents trends in health and illness as women age and explores some of the 
many physical, social, and health care factors that mark out those women who remain “fit and well”. 
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Ageing, illness, and quality of life 
 
As people age they have increased risk of disease and disability.  Busse1 described ageing as an 
accumulation of the impact of time, environmental factors, and disease.  These factors are not 
independent.  Changes of ageing can also be considered in terms of physiology, disease, and social 
changes. Physiological changes of ageing affect all body systems, and can limit reserve, reduce ability 
to maintain homeostasis, and increase potential for illness.2  Consequently, older people have a higher 
incidence and prevalence of many conditions.  These include conditions that are rapidly fatal (such as 
lung cancer) and which contribute greatly to loss of years of life, and those that are chronic and 
associated with loss of quality of life.     
 
Ischaemic heart disease and cerebrovascular disease are leading causes of disability and death among 
people aged 60 years and over.  Other major causes of disability and death in this age group include 
chronic obstructive lung disease, dementias, vision disorders, and cancers.  Older people are also 
particularly vulnerable to respiratory infections such as pneumonia.  Hearing loss is a major cause of 
disability that is highly prevalent and has significant impact on quality of life.  Likewise, 
musculoskeletal conditions are common among older people and contribute to disability.3  These 
common conditions are associated with a range of functional limitations such as cognitive impairment, 
mobility restrictions, and urinary incontinence. 
 
In addition, older adults have many active health problems that interact with each other and complicate 
approaches to treatments.  In one study of men and women aged 70 years and over, the median number 
of conditions per person was 7.4  This multimorbidity has been shown to be associated with health 
outcomes such as quality of life, activities of daily living, health service utilisation and mortality.   
 
Social circumstances add to the difficulties that people face as they age and social inequity is one of the 
major determinants of ill health at all ages.5  Poor circumstances have their first impact during 
pregnancy, when deficiencies in nutrition, maternal stress, smoking and misuse of drugs and alcohol, 
insufficient exercise and inadequate prenatal care can inhibit optimal foetal development.  The impact 
of disadvantage continues throughout childhood and adult life and is manifest in terms of psychosocial 
stress, poor education, poor nutrition, social exclusion, underemployment and poor job security, and 
work-related stress and injury.  Smoking, alcohol and drug use are also higher among people in 
disadvantaged circumstances.  Disadvantaged people also tend to live in poorer neighbourhoods with 
high rates of violence and crime, in overcrowded circumstances, and potentially in areas with high 
levels of environmental toxins.   
 
Social support is another social factor that affects wellbeing at older age.  A number of studies have 
demonstrated association between social support and improved survival, reduced disability and health 
care use, and improved quality of life.6 7 8 9  It is thought that these health effects are mediated through 
the influence of social support on health behaviour, improved access to care, and possibly through 
effects in physiological pathways. 
 
 
Measuring Health in Older Age 
 
Early research into ageing has focussed on survival and longevity.  More recently great attention has 
been given to the quantification of quality of life as a measure of general health status.  Quality of life 
in older age is affected not only by disease but also by symptoms which may not be associated with 
specific pathology, and by social circumstances.  Common symptoms include joint stiffness, 
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constipation, incontinence, memory complaints. However, despite the presence of symptoms, medical 
conditions and disability older people often report their health as good, very good or excellent, and 
record high quality of life scores. Likewise, while disease is a common but not inevitable consequence 
of longevity, disease does not always equal “poor health”.   
 
 
Longitudinal Studies of health and ageing 
 
In the last century serious old age has become an increasingly expected and predictable part of life and 
the desire to understand and influence the process and effects of ageing has escalated exponentially. 
The National Institutes of Health database of longitudinal studies includes 54 studies that they consider 
represent “research initiatives for identifying the physiologic and other types of factors across the 
lifespan, affecting onset and progression of disease with advancing age, as well as elucidation of 
protective factors contributing to exceptionally healthy aging.”10  One reason for conducting 
longitudinal studies is to understand trajectories of ageing - with and without disability and disease.11  
The aim is to be able to identify the risk of disability among older people, and to understand the impact 
and natural history of disease in later life.  
 
 
The Australian Longitudinal Study on Women’s Health: Evidence to defy the stereotypes of 
ageing:  
 
The Australian Longitudinal Study of Women’s Health (ALSWH) is a population-based study of 
changes in the health of a national sample of women in three age cohorts (aged 18-23, 45-50 and 70-75 
in 1996).  The study was designed to investigate multiple factors affecting health and well being of 
women over a 20-year period.  Participants in the study were randomly selected from the national 
Medicare database which contains name and address details of all Australian citizens and permanent 
residents. This database is widely regarded as the most up-to-date and complete list of Australians in 
existence.  Further details of the study have been published elsewhere.12 
 
The women in the older cohort were aged 70-75 years at the time of the first postal survey in 1996 and 
have since been invited to complete three follow-up surveys - Survey 2 in 1999 (S2), Survey 3 in 2002 
(S3), and Survey 4 in 2005 (when the women were aged 79-84 years).  Each survey included many 
questions about the women’s health and lifestyle.  Withdrawals and reasons for withdrawal are 
recorded, and deaths are checked through the National Death Index.   
 
The 1996 baseline data provided by the older cohort provided a “picture of ageing that challenges 
negative stereotypes of frailty and declining well being”.13 At the time of that survey the women were 
aged 70-75 and the women are now into their 80s. They have provided longitudinal data on a wide 
range of physical, psychological, social and health service usage variables which allow a 
comprehensive view of how ageing has affected this large cohort of women.  This paper presents the 
magnitude and variation in change in physical function for the women who continued to participate in 
the first six-years of the study (S1-S3). 
 
 
Main measures of health and function 
 
The Medical Outcomes Study 36-item Short Form Health Survey (SF-36)14 15  is a generic profile 
measure which examines self-reported health-related quality of life.  The SF-36 is a widely used and 
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well validated health profile that has been extensively reviewed for use with older populations.  A 
recent structured review of generic self-assessed instruments for older people identified the SF-36 as 
one of three instruments with extensive evidence of internal consistency, test-retest reliability, construct 
validity, concurrent validity and responsiveness.16 The SF-36 is recommended where a detailed and 
broad ranging assessment of health is required, particularly in community dwelling older people.  The 
SF-36 produces eight sub-scales and two summary scores (Physical Components Summary score 
(PCS) and Mental Health Components Score).  A low score on the PCS reflects limitations in physical, 
social, and role activities, severe bodily pain, frequent tiredness and "poor" self-rated health. 
 
Other measures of health included in the surveys are:  

• Self-reported diagnoses (arthritis, diabetes, heart disease, hypertension, stroke, 
thrombosis, low iron level, asthma, bronchitis/emphysema, osteoporosis, cancer, 
depression, anxiety, Alzheimer’s/dementia);  

• Falls and injuries;  
• Days spent in hospital in past twelve months;  
• Satisfaction with physical ability (measured using an item taken from the SF-36 

Physical Functioning measure;17 
• Self-reported symptoms (breathing difficulty, chest pain, tiredness, stiff or painful joints, 

back pain, foot problems, dysuria, nocturia, urinary urgency; incontinence, constipation, 
poor memory, clumsiness, dizziness);  

• Vision (difficulty reading a newspaper even with glasses); 
• Hearing (difficulty hearing a conversation);  
• Items from the Centre for Epidemiological Studies Depression scale (CESD);18 
• Physical activity;   
• Body mass index  (BMI);  
• Nutrition risk;19 
• Stress about health, living arrangements and relationships;  
• Items from the abbreviated Duke’s Social Support Index (DSSI);20 
• Ability to use public transport; 
• Availability of instrumental support;21  
• Attitudes to life including optimism and hardiness.22 

Full details of all measures are available at www.alswh.org.au. 
 
 
Six Year Change in Health and Function 
 
Survey 1 included 12,432 women, who were aged 70-75 years at that time.  There were 10,434 women 
who remained in the study at S2, and 8,647 women at S3 (69.6% of the original cohort).  Between S1 
and S3, 1097 women died (9%) and a further 363 withdrew because they had become too frail to 
complete the survey, a further 1487 (9.5%) withdrew for other reasons, and 838 could not be contacted 
or otherwise did not complete S3.  A total of 8,397 women completed S1, S2, and S3.   
 
The most common symptoms reported by women at all surveys were stiff and painful joints (reported 
by 67% of women at S1), back pain (55%), difficulty sleeping (50%), eyesight problems (49%), poor 
memory (41%), tiredness (41%), indigestion (39%), allergies (35%), headaches (32%), constipation 
(28%).  There were few differences between reported prevalence of symptoms at S1 and S3.  There 
were small percentage increases in the prevalence of difficulties with hearing (increasing from 11% at 
S1 to 13% at S3) and vision (14% at S1, 17% at S3).23  Prevalence of conditions increased with age.  
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For instance, the prevalence of heart disease was 17% at S1 and increased to 24% by S3.  Likewise, 9% 
of the women reported having diabetes at S1 and this proportion increased to 12% at S3.  Arthritis was 
reported by 41% of the women at S2 and 60% at S3.24 
 
The period prevalence of falls did not change with around 18% falling within the past year at each 
survey. At S1, 41% of the women were taking three or more medications.  This percentage increased to 
51% at S2, and 60% at S3.  Few older women smoked (4.7% at S2) or drank more than two standard 
alcoholic drinks per day25 (4.1% at S2).  At S2 around 30% of women were taking no exercise 
compared to about 40% at S3; the percentage of women undertaking moderate exercise every day of 
the week was 40% at S2 and 34% at S3.23  
 
The percentage regularly needing help with daily tasks increased from 5% at Survey 1 to 13% at S3. 
The percentage providing regular care or assistance to another person increased from 19% at Survey 1 
to 24% at Survey 3. 23 
 
SF-36 scores for women who had completed S1, S2, and S3 are presented in Table 1.  Scores declined 
for most sub-scales, and declined more steeply between S2 and S3 than between S1 and S2.  For 
women who answered all three surveys, mean mental health summary scores were high (51.3, 51.8 and 
51.4 at S1, S2 and S3 respectively). However, mean physical health summary scores declined from 
51.1 at S1 to 50.0 at S2 and 48.0 at S3. 23 Variation in the change in PCS between S2 and S3 is shown 
in Figure 1.  Further analysis of the variation in change in SF-36 sub-scale scores reveals three main 
effects.  Depending on the sub-scale, around 20% of the women had low scores at all three surveys, 
around 70% had high scores at all three surveys, and 10% had high scores at S1 and low scores at S3 
(unpublished data).   
 
 
Factors associated with Survival 
 
The probability that a woman died between S1 and S2 was strongly associated with living in a rural 
area, having poor self-rated health, needing meds for chronic illness, and smoking.  Being married was 
protective.26  The number of chronic conditions reported by the women was also associated with 
survival (unpublished data).  Women who never or rarely drank alcohol were also more likely to die 
than women who have one or two drinks each day.27  Women with higher socioeconomic status had 
lower death rates than women in the low SES group (relative risk: 0.79, 95% confidence interval 0.64–
0.98).28  Another 22% of the original cohort did not die but either withdrew or otherwise failed to 
provide data for S3.  Analysis of reasons for this attrition indicate that compared to women who stayed 
in the study, these women had poorer health at S1, were more likely to be taking medication for chronic 
illness, and more likely to be current smokers.  They were also more likely to be born overseas, living 
in a rural area, have difficulty managing on income, and have poor social support.  They were less 
likely to be married.26  
 
 
Factors associated with maintaining high levels of physical health related quality of life.   

We classified women who survived and completed S1, S2 and S3 according to whether their S2 PCS 
score was above the 1st quintile (PCS<40.0) or below (1,665 women, 24%).  Women with high scores 
at S2 were further classified as maintaining high scores (4,803 women (68%), and declining scores 
between S2 and S3 (557 women, 8%).  A large number of variables were significantly associated with 
whether women who survived and stayed in the study had high PCS scores at S2 and whether they 
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maintained these high scores at S3.  Main health factors are shown in Table 2.  Those women who 
maintained high PCS scores had fewer conditions and fewer symptoms at S2.  Significant differences 
between groups were also evident for falls, BMI, satisfaction with physical ability, ability to use public 
transport, vision and hearing, stress about health, living arrangements and relationships, some items 
from the abbreviated Duke Social Support Index, all items on instrumental support, optimism and 
hardiness, nutrition risk and all items from CES-D.29   

The most common conditions reported by the women and the probability that women with these 
conditions will have high PCS scores at S2 and maintain these at S3 are shown in Table 3.  Women 
surviving with these conditions are less likely to have and maintain high PCS scores than those without 
these conditions, although many maintained higher levels of PCS over the three years.  Other analyses 
compared PCS scores for women according to whether they reported a chronic condition at S1 
(existing case), reported the condition at S2 or S3, or never reported the condition.  Trends in PCS for 
women defined according to their reporting of arthritisi and heart disease are shown in Figure 2.  For 
both conditions, women who never report the condition have highest PCS scores at all time points.  
Women classified as existing cases had lowest PCS scores at S1, but women classified as new cases 
had similarly low PCS scores at S3.   

 
Health Promotion for Older Age 
 
An understanding of factors associated with successful ageing lends to development of opportunities to 
promote successful ageing.  Longitudinal studies point to the importance of avoiding risk factors such 
as smoking, getting good nutrition, physical activity, social interaction, being productive and engaged 
and maintaining a positive outlook.  Strategies to promote optimal ageing address the need to operate 
across the life-course to increase redundancy and durability, avoid damage and improve maintenance 
and repair at cellular and structural levels, and to enable the individual to adapt and compensate for 
losses when they occur.   
 
The avoidance of chronic disease appears to be an important factor in ensuring survival and good 
health in older age.  Many risk factors have been shown to have clear and strong association with 
chronic disease.  For example, smoking is a risk factor for cardiovascular disease, stroke, respiratory 
disease and many cancers, and smoking prevention is important in reducing the incidence of these 
conditions.30   Physical activity is strongly associated with lower rates of cardiovascular disease, 
depression and osteoporosis in many observational studies.  Obesity and overweight are associated with 
increased risk of stroke, coronary artery disease, diabetes, arthritis and some cancers.31  Observational 
studies suggest a clear association between nutrition and health at older ages.32   
 
An analysis of major risk factors in ALSWH showed strong associations between lower levels of 
education and greater risk of chronic disease in later life.  Overweight and obesity were strongly 
associated with prevalence and incidence of hypertension, heart disease, diabetes, asthma, and with the 
prevalence of arthritis, and smoking was significantly associated with heart disease, diabetes, asthma 
and arthritis.  A low level of physical activity was associated with hypertension, heart disease, diabetes, 
osteoporosis, arthritis and asthma.24   
 

                                                 
i Arthritis was first asked about in Survey 2. So, for Arthritis, existing cases were reported at S2 and new cases were 
reported at S3. 
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These factors are the focus of health promotion campaigns for young people and older adults with the 
implication that they are within the control of the individual.  However, other factors that are outside of 
the individual are also important and these include genetic factors and socio-economic background.  
Among older women in ALSWH, lower education was significantly associated with higher prevalence 
of hypertension, and with prevalence and incidence of diabetes. 24   Socioeconomic factors may also 
influence people’s engagement in healthy and unhealthy behaviours throughout life.  There is a 
complex interplay between factors that might be within an individual’s power to change, factors that 
require change at a systems level, and factors that are difficult to change.  Thus, while it is useful to 
highlight behaviours of individuals as risk factors for ill health at later ages, addressing these problems 
requires that the social circumstances that underpin these behaviours are also accounted for.   
 
Prevention of some conditions would result in a relative increase the ratio of healthy life expectancy to 
life expectancy.  This scenario is predicted for elimination of endocrine, nutritional and metabolic 
disorders, respiratory and digestive disorders in men, neoplasms in women, and musculoskeletal 
disorders and mental conditions.33  The population effects of preventing a condition such as arthritis 
would be considerable, since so many individuals are affected.  As well as the direct effects of pain and 
stiffness, arthritis has indirect effects by limiting physical activity and thereby increasing risk of other 
conditions.  Boult et al.34 modelled the potential impact of a 0.5% per annum decrease in prevalence of 
six chronic conditions, against increasing numbers of older persons.  In this model the greatest 
reductions in the number of people with functional limitations came from decreased prevalence of 
arthritis, with smaller reductions from decreases in prevalence of confusion, diabetes, and stroke.   
 
However, even if half of the incidence of chronic disease could be prevented, population ageing means 
that these conditions will become increasingly prevalent.  On current evidence, even with the most 
effective prevention campaigns people still develop chronic conditions in older age.  However, much 
can be done to reduce the impact of conditions on quality of life.  Many older people who live with 
chronic disease manage well, and consider themselves to be healthy long after diagnosis.  The role of 
research into healthy ageing is not only to find ways to prevent disease, but also to find ways to ensure 
the best possible health for people ageing with chronic disease. 
 
 
Future research  
 
The ALSWH continues to collect and analyse data on the three cohorts of women.  Plans are currently 
in place to undertake Survey 5 of the older women in 2008 when the women will be aged 82 to 87 
years.  The study is planned to continue for at least another ten years until the women are 90-95 years 
old.  As well as being able to describe the changing health of these women, the study will also provide 
data to determine whether successive cohorts of women are likely to be healthier (or not) as they reach 
older ages.  The need for longitudinal studies on ageing increases as the population ages.  The 
environment in which we grow and age is constantly changing and we cannot only examine “old” data 
to tell us about our own futures.  
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Table 1. Physical and mental health-related subscales of the SF-36 for the same 8,397 women at three different ages*. 
 Mean (95% confidence interval) 
Age at each 
survey 

Physical 
functioning 

Physical role 
limitations 

Bodily pain General 
health 

Vitality Social 
functioning 

Emotional 
role 
limitations 

Mental 
health 

70-75 years 66.9  
(66.4; 67.5) 

62.4  
(61.5; 63.3) 

67.4  
(66.8; 67.9) 

68.6 
(68.2; 69.0) 

62.5 
(62.0; 62.9) 

84.5 
(84.0; 85.0) 

80.0 
(79.2; 80.7) 

78.8  
(78.4; 79.1) 

73-78 years 64.4  
(63.9; 65.0) 

58.0  
(57.1; 58.9) 

66.1  
(65.5; 66.7) 

68.1 
(67.6; 68.5) 

59.8 
(59.4; 60.3) 

84.3 
(83.8; 84.8) 

80.4 
(79.7; 81.1) 

79.6 
(79.2; 79.9) 

76-81 years 58.4  
(57.8; 59.1) 

50.2  
(49.3; 51.1) 

62.5  
(62.0; 63.1) 

65.9  
(65.5; 66.4) 

56.7 
(56.2; 57.1) 

78.7 
(78.1; 79.3) 

76.6 
(75.8; 77.4) 

78.7 
(78.3; 79.0) 

         
 
* Weighted to allow for over-sampling of women living in rural and remote areas. Numbers vary due to missing data (0.3% to 7.9%). 
A higher score indicates better functioning. 
Source: Byles J.  Powers J. Chojenta C and Warner Smith P. Older Australian Women: Ageing in Urban, Rural and Remote Environments.  
Australasian Journal of Ageing 2006; 25(3); 151-157. 
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Table 2. 
Health characteristics at Survey 2 for women 

who maintained high PCS scores, women with high scores at S2 and low scores at S3 (declining 
scores), and women with low score at S2 

 
 Maintained 

high PCS S2-
23 

Declining 
PCS S2-S3  

Low PCS at 
S2 

Age: mean (SD) 75.4 (1.5) 75.5 (1.5) 75.6 (1.5) 
No. diagnoses (in past 12 months) 1.3 (1.2) 2.0 (1.4) 2.5 (1.6) 
No. symptoms (in past 12 months) 8.7 (7.4) 14.0 (8.6) 17.7 (10.0) 
Body Mass Index mean (SD) 24.8 (4.1) 25.8 (5.1) 26.7 (5.1) 
Prescription medications ( % taking 
5 or more in past 4 weeks) 

12% 29% 46% 

No. GP visits (>12 times in past 12 
months) 

7% 19% 30% 

Specialist visits (in past 12 months) 41% 56% 67% 
Hospital admission (in past 12 
months) (% yes) 

21% 31% 45% 

Been injured from a fall (% yes) 10% 13% 19% 
    

All comparisons shown in Table statistically significant p<0.001 
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Table 3. 
Probability of having and maintaining high PCS for women with and without specific conditions 

at Survey 2 
 

 Condition Prevalent at S2 

No Yes 

Arthritis 80% 54% 

Heart disease 72% 45% 

Hypertension 72% 62% 

Diabetes 70% 51% 

Stroke 69% 41% 

Low iron level 70% 41% 

Asthma 70% 50% 

Bronchitis/emphysema 70% 47% 

Osteoporosis 71% 51% 

Depression 70% 51% 

Anxiety/nervous 69% 54% 
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Figure 1   

Change in physical functional health score (PCS) from Survey 2 to Survey 3 
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Figure 2 
 Trends in PCS score for S1, S2, S3 by arthritis and heart disease status. 
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