Burden Attributable to Ten Major Risk Factors


The calculations of the burden attributable to risk factors build on the methods described in our earlier publication Victorian Burden of Disease Study: Mortality. The prevalence of a risk factor in a population and the relative risk of dying or falling ill for those exposed determine the attributable fraction, that is the disease burden that occurs due to the presence of the risk factor. We use the formula suggested by English and (Holman 1995, p13) for risk factors with multiple levels of exposure:
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where i=0 indicates the baseline category of risk, pi the prevalence of the risk factor level ii and RRi the corresponding relative risk.


For the attribution of the disability burden to risk factors we assume that relative risks equally apply to mortality and morbidity. In this volume, we add calculations of the burden attributable to insufficient intake of fruits and vegetables, illicit drugs, occupational exposures and hazards, and unsafe sex. We also make some revisions to our original calculations of the mortality burden attributable to tobacco, high blood pressure, obesity, high blood cholesterol, physical inactivity and alcohol. Details follow in the following paragraphs for each of the ten risk factors.


Tobacco


Because of the long lag time between exposure to tobacco smoke and the occurrence of cancers and COPD, the attributable burden cannot be estimated from the current prevalence of smoking. Even with good historical information on smoking prevalence it is still not straightforward to determine the current amount of ill health that is due to smoking because the lag time between the relevant exposure and disease is variable. We therefore use the method of Peto and Lopez (1993) who propose an artificial compound prevalence measure of the relevant exposure to tobacco in the past. This measure is derived from a comparison of lung cancer mortality rates in the population of interest and lung cancer mortality rates among non-smokers observed in a large long term follow-up study in the USA. 


Our initial calculations of attributable mortality burden included only those diseases for which English and Holman (1995) indicate strong evidence of an association. In this volume we add other conditions to our list for which reasonable evidence of an association with tobacco exists. These are cancer of the stomach, cervix and endometrium, peripheral vascular disease, pneumonia, inflammatory bowel disease, vision loss due to macular degeneration, injuries from fires and Parkinson’s disease. Tobacco actually has a small protective effect against Parkinson and endometrium cancer. We have omitted peptic ulcer disease because of recent evidence of its largely infectious etiology. In addition, we calculate the burden from passive smoking using attributable fractions for sudden infant death syndrome, asthma and pneumonia in children from NHMRC (1995) and those for otitis media from Mitchell et al (1999). 


Apart from the cancers and COPD, the mean time between exposure to tobacco and adverse health outcomes is considerably shorter. As we have no accurate information on the prevalence of smoking in Victoria we use 1995 Australian smoking prevalence figures (Hill et al 1998). In the projections of the tobacco-attributable fractions, we use the same Peto-Lopez method for cancers and COPD and assume a 15 per cent drop in smoking prevalence between 1996 and 2016 for all other conditions.


Alcohol


There are a number of recent data sources on the prevalence of alcohol consumption in the Australian population, including the 1997 National Mental Health Survey, the 1995 National Health Survey and the 1999 National Drug Strategy Household Survey. Of these, only the National Health Survey collected information on the type of alcoholic drinks consumed as well as the number. For this reason, we use the National Health Survey data to estimate the prevalence of alcohol rather than the less complete information from the Mental Health Survey that we have used previously. Because the National Health Survey collected information relating to the last 3 days on which alcohol was consumed, we reweighted the data to give equal weight to the samples interviewed on each of the seven days of the week.


According to these reweighted data, the average annual consumption of alcohol was 7.5 litres per person aged 15 years and over (9.7 litres for males and 4.3 litres for females). This is close to the apparent consumption per capita for 1995 of 7.7 litres alcohol (ABS 1998). The prevalence of alcohol consumption was categorised into four four levels as shown in Table 22. These levels are consistent with those used by English et al (1995) in their analysis of the risks of alcohol consumption and with the National Health and Medical Research Council’s recommendations on alcohol consumption (NHMRC 1992). The prevalence of each level of alcohol intake was estimated by age group and sex from the average weekly consumption of alcohol after conversion to standard drinks per day (10 ml alcohol = 7.9 g alcohol).


Table 22  Classification and prevalence of alcohol intake levels used in this report


�
Average number of standard drinks �(= 10 g alcohol) per day�
�
Prevalence ( per cent ) in 1995�
�
Alcohol intake�
Male�
Female�
�
Male�
Female�
�
Abstinence�
0-0.25�
0-0.25�
�
17.6�
31.0�
�
Low �
0.26-4.00�
0.26-2.00�
�
67.9�
56.2�
�
Hazardous�
4.01-6.00�
2.01-4.00�
�
8.3�
10.5�
�
Harmful�
>6�
>4�
�
6.3�
2.2�
�
Source: English et al (1995), ABS National Health Survey 1995





We use relative risks or population attributable fractions estimated for 20 conditions by English et al. (1995) for which there is evidence of causation by alcohol consumption. Of these conditions, we excluded epilepsy due to the limited evidence associating it with alcohol consumption. A current AIHW project is reviewing more recent epidemiological studies and revising relative risk and attributable fractions for alcohol in Australia. We use results from this project to update the relative risks for breast cancer and stroke to include latest findings. We also update the population attributable fractions for falls to take into account differences for younger and older people. We had previously not yet included breast cancer, inflammatory heart disease, occupational injury, and suffocation and inhalation in our calculation of the mortality burden attributable to alcohol.


For the projection of the alcohol burden in men we assume that 15 per cent  of the proportion of harmful drinkers in 1996 will switch to a hazardous level of drinking, 15 per cent  of hazardous drinkers will switch to low levels of drinking and the proportion of abstainers will increase by 15 per cent . In women, we assume a constant prevalence of harmful drinking, a 15 per cent increase in the prevalence of hazardous drinking and a 15 per cent increase in the prevalence of abstinence.


Illicit drugs


Illicit drugs are a direct cause of death as well as being risk factors for conditions such as HIV/AIDS, hepatitis, low birth weight, inflammatory heart disease, poisoning and suicide and self-inflicted injuries. We use the attributable fractions for illicit drugs developed by English et al (1995). These fractions reflect the incidence of illicit drug use in 1992 but since most of the conditions are directly drug related (i.e. the attributable fraction is 1) the changes since then will only have a small effect. We have also assumed that the fraction English et al. derived for non-A, non-B hepatitis applies to hepatitis C.


Obesity


We derive data on obesity in the Victorian population from the National Nutrition Survey of 1995. We differentiate between obesity (body mass index or BMI more than 30 kg per m2) and overweight (BMI between 25 and 30 kg per m2). 


In our first report we presented an analysis of the mortality burden attributable to obesity based on two studies which presented all-cause mortality risks. We now revise these calculations based on studies of the relationship between obesity and specific diseases identified in a systematic review performed for the International Obesity Task Force (IOTF) under the direction of Professor Ian Caterson. The interpretation of results from these studies is not straightforward because they often use different cut-off points in BMI and  control for a few other risk factors only. First, we extrapolate from published RRs to estimates of RR fitting our two BMI categories. Second, we halve the excess risks to account for confounding. The final estimates of RR are presented in Table 6 including references for all the studies examined.


Table 6  The Relative Risks Associated with Overweight and Obesity by Age, Sex and Specific Conditions.


�


For projections to 2016, we make a conservative estimate of a 50 per cent increase in the prevalence of obesity and a stable prevalence of overweight. An analysis done for the Australian Burden of Disease Study actually shows a more marked increase between 1980 and 1995 in the proportion of obese men between 25 and 64 years old from 7.8 per cent to 17.6 per cent and, for women, from 6.9 per cent  to 16.1 per cent  (Mathers et al 1999).


Hypertension


Since our earlier estimates of the mortality burden due to obesity we obtained unit record data from the 1995 National Nutrition Survey allowing us to calculate the prevalence of hypertension in Victoria rather than using Australian estimates (ABS 1998b). The survey defined hypertension in people with known hypertension who were on treatment and those with a systolic blood pressure over 160 mm Hg and/or a diastolic blood pressure greater than 95 mm Hg.  Relative risks come from the Framingham Study (Kannel 1995) and relate to the occurrence of cardiovascular disease rather than mortality. We assume the risk of death to be the same. The author mentions that the relative risk ‘diminishes somewhat with advancing age’. We applied a ten per cent reduction in RRs between ages 65 and 74 and a 20 per cent reduction in RRs in ages over 75. We also took into consideration that treatment gives a 42 per cent reduction in risk of stroke and a 14 per cent reduction in the risk of IHD (Collins et al 1990). For renal failure, we added the mortality directly coded to hypertensive renal disease (ICD-9 code 403) and extrapolated disability by applying a ratio of YLD to YLL for all renal failure. 


The prevalence of hypertension had declined by about a third between 1980 and 1995. This decline occurred equally among those on treatment and those untreated (AIHW 1999). We assume a further 25 per cent decline in the prevalence of treated and untreated hypertension in 2016.


High blood cholesterol


The only survey data on the prevalence of high blood cholesterol comes from the Melbourne data of the 1989 National Heart Foundation (1991) survey. Results are given for three levels of cholesterol: below 5.5, 5.5–6.49 and (6.5 mmol per liter. We assumed that the prevalence measured in Melbourne residents was the same as that of rural Victorians. The cardiovascular mortality risk from high blood cholesterol, controlling for other major risk factors, was 31 per cent per 40 mg/dl ((1 mmol per liter) increase in blood cholesterol in a meta-analysis of the Seven Country Study (Menotti et al1996). We assumed a 31 per cent higher mortality risk in men with blood cholesterol between 5.5 and 6.49 and a RR of 1.72 (or 1.31 times 1.31) in men with higher blood cholesterol levels. We halved the excess risk in women based on information from the US Prevention Study (Us Department of Health and Human Services 1996). As average blood cholesterol levels appear to have remained stable between 1980 and 1989, in the absence of more recent trend data, we base our projections on an unchanged prevalence of high blood cholesterol in 2016.


Insufficient intake of fruit and vegetables


There is increasing evidence that fresh fruit and vegetable consumption offers protection against cancer at many sites, and diets high in fruit and vegetables are protective against coronary heart disease (Block et al. 1992, Miller et al. 1997, NZMOH 1999). The New Zealand Ministry of Health has reviewed relevant epidemiological studies and estimated relative risks associated with inadequate fruit and vegetable consumption, for all cancers, ischaemic heart disease and stroke (see Table 7.21). Inadequate consumption was defined as less than five servings of fruit or vegetables per day, in line with dietary recommendations (NZMOH 1999). We used these relative risks together with prevalence estimates of inadequate fruit and vegetable consumption based on the 1995 National Nutrition Survey (ABS, unpublished tabulations) to derive attributable fractions for these conditions.


Table 7.21: Relative risks associated with inadequate fruit and vegetable consumption


Age group�
All cancers�
Ischaemic heart disease�
Stroke�
�
25-44�
1.40�
1.18�
1.18�
�
45-64�
1.30�
1.18�
1.18�
�
65-74�
1.20�
1.10�
1.10�
�
75 and over�
1.10�
1.00�
1.00�
�
Physical inactivity


Stephenson et al. (1999) have reviewed and analysed the population attributable risk of disease and injury due to physical inactivity, using a standard attributable risk approach. They report relative risks for coronary heart disease, stroke, adult-onset diabetes, hypertension, colorectal cancer, breast cancer, depression and falls. These relative risks are used together with prevalence data on levels of physical activity among Victorians (supplied by Adrian Baumann from a CATI survey conducted in 1997 and 1998) to estimate the attributable burden of physical inactivity. In addition, muscular weakness has been estimated as a contributing cause in as much as 80 per cent of low back pain (DASETT 1988). In the absence of firm epidemiological evidence, we attribute 50 per cent of the burden of chronic back pain to physical inactivity.


There has been little change in physical activity patterns during the 1980s and little change since. The proportions of people who are physically inactive decreased slightly between 1989-90 and 1995 from 36 to 34 per cent in men, and from 36 to 34 per cent in women. This fall was mainly due to an increase in physical activity among people aged 35-54 years (AIHW 1999). For the projections to 2016, we assume a moderate increase in physical activity among the current 35-54 year olds: 10 per cent of those currently sedentary in each age group adopts low activity levels, 10 per cent shift from current low to moderate activity and an increase in vigorous activity of 10 per cent while adjusting the moderate activity category to make the total add up to 100 per cent.


Unsafe sex


Berkley (1996) has estimated the global burden of disease attributable to unsafe sex by using an attributable fractions approach for selected causes. We follow a similar approach to estimate the burden of disease in Victoria that is attributable to unsafe sex. All sexually transmitted diseases are attributed to unsafe sex, as well as 97% of male burden and 71% of female burden for HIV/AIDS (based on the 1996 proportion of incident cases due to sexual transmission). Fractions of hepatitis B and hepatitis C burden that are attributed to sexual transmission are derived from surveillance reports of the National Centre for HIV Epidemiology and Clinical Research and the Australian Hepatitis C Surveillance Strategy. 


Berkley (1996) chose to estimate the burden of maternal conditions attributable to unsafe sex by estimating the proportion of terminations due to unwanted pregnancy and the proportion of births that were “unwanted”. We assume 93% of terminations in Victoria are for unwanted pregnancies (Adelson et al 1995) and use Berkley’s estimate for Established Market Economies of 80% unmet contraceptive need in 15-19 year olds and 15% overall in 15-44 year olds. We use Berkley’s estimate that 90% of cervix cancer is attributable to sexual transmission of the human papilloma virus.


Occupational exposures and hazards


The burden of disease and injury attributable to occupational in Victoria comes from three principal sources to estimate the population attributable fractions for relevant conditions.


The proportions of injury deaths for each age-sex-external cause group attributable to occupational exposures are derived from a recent Australian study of work-related fatalities (National Institute of Occupational Health and Safety 1998). The data for this study were obtained primarily from coroner’s files. The study included all people who died because of work-related trauma in Australia in the four-year period 1989 to 1992. This includes people who were injured while working, where the death would not have occurred in the absence of the occupational factors, and people who were not working but killed directly as a result of someone else’s work activity. The study excluded persons who committed suicide and persons who died from diseases, even if there appeared to be some connection to work.


The attributable fractions for non-fatal injuries are derived from an analysis of the Victorian Inpatient Minimum Dataset. For each age-sex-external cause group, the attributable fraction for occupational injuries is estimated as the ratio of hospital episodes where ‘workplace’ was specified as the place where the injury occurred to the total hospital episodes where a place of occurrence was specified.


For each cancer category in the Victorian Burden of Disease Study, we derive attributable fractions for exposure to hazardous from a study carried out for the National Institute of Occupational Health and Safety (Kerr, Morrell et al 1996). This study also provided attributable fractions for a number of other chronic diseases, including neurological disorders, cardiovascular disease, chronic respiratory diseases and renal disease. Approximate attributable fractions for osteoarthritis and back problems are derived separately from the literature (Mathers 1994, Moffett et al 1995).


Projections


In the first publication we described projections of the mortality burden to the year 2016 based on projected population figures and forward projection of mortality trends since 1979. We chose population projections from scenario L of ABS. This scenario assumes a low level of interstate migration, low fertility assumptions and high external migration. We chose this out of 18 different scenarios presented by ABS because we were informed that the Department of Infrastructure is basing its new population projections on this scenario. The Department of Infrastructure adds local knowledge about new future population settlements into its projections and in the past, their figures have been widely used in government.


We opted to examine mortality trends since 1979, the year of introduction of the ninth version of the ICD. This allowed us a long enough period of 18 years to analyse trends without having to map causes of death across different classification systems. First, we determined the number of deaths in the year 2016 by extrapolating trends of all-cause mortality by 20 age groups (0, 1–4, 5–9… up to 90+) for both sexes. We used the software package STATA® for log-linear regressions assuming a Poisson distribution of deaths. Then we divided all causes into 51 conditions or groups of conditions and examined trends separately by five age groups (0–14, 15–44, 45–64, 65–74 and 75+) and by sex. For road traffic accidents, suicide and drug overdose deaths we split the 15–44 age group into three ten-year age bands. For the analyses of trends in dementia deaths, we added a 75–84 and 85+ category. Each of the significant instantaneous rates of change we projected 20 years forward by a simple exponential function. We then applied the proportional distribution of projected mortality rates by cause and five-year age band to the total number of expected deaths.


For most conditions with significant mortality, we extrapolate projections of the disability burden in 2016 by applying the 1996 YLD to YLL ratio to the projected YLL. The only exceptions are cardiovascular diseases and heroin dependence. The large declines in cardiovascular mortality are thought to be attributable equally, to reduced incidence and improved case fatality (Beaglehole et al. 1989; Martin et al. 1989). Therefore we apply half the rate of decline in mortality to the calculation of projected YLD. It is likely that the steep increase in heroin overdose deaths since 1990 is largely due to a greater probability of existing users to overdose rather than a similarly steep increase in the prevalence of heroin dependence. The fact that mortality increases have been greatest at ages 30-49 supports this assumption because most heroin users start the habit at a younger age. We assume an arbitrary 25 per cent of the observed mortality trend is a reflection of increased incidence of heroin dependence, the remainder caused by greater case fatality. 


For non-fatal conditions, we have no information on trends. Where burden estimates for these conditions are based on Australian data sources we rarely have data over time, let alone comparable data points that would allow a meaningful analysis of secular trends. Therefore, we decide to simply apply the YLD rates of 1996 to the projected 2016 population figures.
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