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CHAPTER 11 

BODY COMPOSITION, NUTRITIONAL HAEMA TOLOGY AND BIOCHEMISTRY 

11.0 

INTRODUCTION 

In this study, anthropometric assessment and biochemical measures were of interest for the following reasons: 

1) 2) 

To identify undernutrition/nutrient deficiency in the elderly. To identify dietary excesses. 

Biochemical investigations of blood or urine have frequently been the sole approach used to assess nutritional status in elderly people, particularly those in institutions. A number of reports suggest that the elderly are more likely than young adults to have low or deficient levels of serum albumin, protein, haemoglobin, haematocrit, vitamin A, ascorbic acid, folate, pyridoxine and urinary thiamin and riboflavin (Horwath, 1989a). Biochemical and clinical studies are essential in the identification of malnutrition in the elderly and in the demonstration of absolute nutritional deficiencies. 

However, such methods focus almost entirely on problems of undernutrition e.g PEM. Excesses of calories, fat, cholesterol and salt may be more relevant problems with respect to diet-related morbidity and mortality (Baghurst and Record, 1983; Horwath, 1989a). Such excesses are best measured by anthropometric assessments, the inclusion of plasma lipid measurements and of course food and nutrient intake. 

In this study, it was not possible to measure all possible biochemical indices of vitamin deficiency. Therefore, more emphasis was placed on measuring dietary excesses, namely with anthropometry and selected biochemical tests. 

The objectives of this chapter Include: 

1) 

2) 

To report descriptive statistics by age group and gender for: 

a) Anthropometric measurements Height and weight Body mass Index 

Mid upper arm circumference and mid arm muscle area, Estimated lean and fat mass from weight, height and skinfolds Electrical impedance and validation of skinfold measurement technique 

Waist and hip circumferences Loss of height 

b) 

Biochemical measurements Serum albumin 

Haemoglobin and haematocrit 

Immune function (Total lymphocyte counts) Iron status 

Blood vitamin B12 & folate Blood Lipids 

Blood Glucose 

Skin microtopography 

To assess nutritional status i.e identify undernutrition/nutrient deficiency and dietary excesses 

Data on Spata Greeks was compared to: 

a) 

Euronut-Seneca study (de Groot et al., 1991) -rural Greeks aged 75 from Markopoulo, near Spata, (M 33, F 27) and Anogia and Archanes, Crete (M 31 , F 45). 

Data on elderly Greek Australians was not available for comparison. Data was therefore compared to: 

a) 

b) 

Wahlqvist et al. (in press) -Anglo-Celtic elderly Australians aged 70- 79 from Melbourne (M 50, F 49) . 

Other international studies 

11.1 

BODY COMPOSITION 

The basis for the selection of the anthropometric variables was to obtain information regarding the nutritional status of the subjects. Measured or predicted body composition values for the elderly estimate stores of protein, energy and trace minerals and are a guide to energy expenditure. They are also important because of their relationships with mortality and morbidity rates (Roche, in press) . 

11.1.1  

a)  HEIGHT AND WEIGHT 

Height 

Stature reflects genetic potential, nutritional status during growth and is related to fat- free mass which is an index of protein stores (Forbes, 1974). All-cause mortality is known to decrease with increasing stature (Keys et al.,1971; Waaler, 1984). 

Results: In Spata, average height for the men was 165cm and for the women 150cm. In Melbourne, average height for the men was 164cm and for the women 149cm. The men were taller than the women in both age groups by about 15cm. Age group and centre differences were not significant (see table 11.1.1 a) . 

Comparisons with reported data: In the Euronut-Seneca study, the mean stature of the men and women in the Greek centres (167:!:6cm and 152:!:6cm respectively) was similar to the Spata elderly. Anglo-Celtic Australians (IUNS study) appear to be significantly taller (M 170:!:7.2cm F 159:!:6.3cm) than Melbourne Greeks by about 6 to 10cm. 

Table 11.1.13   Height (cm} 

SPATA 

70 -79 

80+ 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

26 165.9a 6.2 158.0 158.0 161.0 164.5 173.0 177.0 177.0 

15 163 6 153 153 160 163 168 178 178 

.9b .3 .0 .0 .0 .0 00 .0 .0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 151. 

5. 143. 143. 146. 151. 155. 161. 163. 

.3a .7 .0 .5 .0 .5 .5 .5 .0 

9 149 

3 145 145 148 148 152 158 158 

.ab .9 .0 .0 .0 .0 .0 .0 00 

MELBOURNE 

70 -79 

80+ 

64 165.2c 6.3 151.0 154.0 160.5 165.5 170.0 173.0 183.0 

28 163.2d 6.7 149.0 150.0 159.0 162.0 167.2 176.0 177.0 

59 149 

5 133 143 146 150 153 159 161 

.8c .2 .0 .0 .0 .0 .0 .0 .0 

35 148 

6 137 139 143 149 154 160 161 

.5d .0 .0 .0 .0 .0 .0 .0 .0 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f.g or h within centres -between age groups for a given gender i,i.k or I between centres -for a given age group and gender 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79 and 80+. Age group differences: nil. Centre differences: nil. 

b)  Weight 

Weight was included because it reflects the recent and present balance between energy intake and energy expenditure. Weight is positively associated with survival in the elderly (Burr et al., 1982; Agarwal et al., 1988; Cornoni-Huntley et al., 1991; Dwyer et al., 1987; Fischer and Johnston, 1990; Harris et al., 1988; Milne, 1985). A loss of weight (mainly lean mass) is common in the elderly but this is not seen in some groups, particularly if they are physically active (Burr et al., 1982; Carmelli et al., 1991; Durnin 1985). 

Results: In Spata, mean weight for the men was 72kg and for the women 63kg. Similarly in Melbourne, mean weight for the men was 74kg and for the women 65kg. Age group differences were not seen in Spata. In Melbourne, the women aged 70- 79 weighed more than the 80+ women. Centre differences were not significant (see table 11.1.1 b) . 

Table 11.1.1b   Weight {Kg} 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

26 75. 13. 53. 54. 67. 74. 84. 96. 

109 

7a 7 7 a a 7 5 a 5 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 64.7a 10.5 46.5 48.2 59.0 63.5 71.2 85.0 88.0 

MELBOURNE 

80+ 

70 -79 

80+ 

15 67 9 47 60 47 66 76 83 83 

.9 .6 .5 .0 .5 .5 .5 .0 .0 

64 76 10 53 55 70 75 83 95 

103 

.3c .9 .0 .5 .0 .0 .7 .0 .0 

28 72 10 40 55 66 73 79 87 93 

.3d .9 .a .a .7 .5 .7 .a .a 

9 61.2 8.3 49.0 49.0 53.5 60.5 66.0 73.5 73.5 

59 68. 11. 40. 51. 62. 68. 75. 90. 

107 

8ch 3 0 0 O 5 0 0 O 

35 61. 13. 33. 42. 50. 62. 69. 83. 

102 

4dh 6 0 0 0 O 3 0 O 

-. Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70-79; Melbourne 70-79 and 80+. 

Age group differences: Spata nil; Melbourne women. Centre differences: nil. 

Comparisons with reported data: In the Euronut-Seneca study the mean weight of the men and women in the Greek centres (74:t12.7kg and 65:t11.5kg respectively) was similar to the Spata elderly (M 75.7:t13.7kg and F 64.7:t10.5kg). Anglo-CelticAustralians (IUNS study) also had a similar weight (M 74.8:t9.8kg F 66.8:t8.8kg) to Greeks in Melbourne (M 76.3:t10.9, F 68.8:t11.3), but they were significantly taller . 

11.1.2   BODY MASS INDEX 

Weight can be adjusted for stature by calculating body mass index (BMI; weight kg/height m2) which is related to percent body fat and to fat-free mass (Deurenberg et al., 1989b; Roche et al., 1981). The BMI is widely used although it is not a good measure of fatness since it is influenced by fat-free mass and stature. Nevertheless, BMI is closely related to body fat (Killeen et al., 1978; Roche et al., 1981) and can be used to categorize individuals in regard to fatness. 

A major interest in BMI values for the elderly concerns their relationships with mortality rates -at younger ages their appears to be a positive association with mortality rates and at older ages a negative association. Body mass indices between 20-24.9 are considered to be in the normal/healthy range, 25-29.9 overweight range (but not high risk), >30 obesity (high risk), <20 underweight (high risk). Chronic energy undernutrition associated with mortality is a body mass index less than 18.5 (James et al., 1988). 

a) Body Mass Indices 

Results: In Spata, average BMI for the men was 26 and for the women 28. In Melbourne, average BMI for the men was 27 and for the women 29. Gender and age group differences were only seen in Melbourne -the women aged 70-79 had a greater BMI (30.7) than the men 70-79 (27.9) and the women 80+ (27.8). Centre differences were not significant (see table 11. 1.2a) . 

Comparisons with reported data: In the Euronut-Seneca study the mean BMI of the men and women in the Greek centres (26.4:t4.3 and 28:t3.5 respectively) was similar to the Spata elderly (27.4:t4.3 and 28.2:t4.4). Anglo-Celtic Australians from both the Melbourne (Wahlqvist et al., in press) and Adelaide studies (Horwath, 1987) had lower mean BMls (M 26:t3.4 F 26:t3.1) than Greeks in Melbourne (M 27:t3.6 F 29:t5.5). 

Decreases of about 0.8 BMI units/decade in elderly men and 1.0 BMI units/decade in elderly women have been reported (Chumlea et al., 1989). This was also observed in the means from the 70- 79 age group to the 80+ group in both Spata and Melbourne. However, others have not found significant changes in BMI with age (Carmelli et al., 1991; D'Amicis and Ferro-Luzzi, 1992). 

Table 11.1.2a   Body Mass Index {kg/m2) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

26 27.4 4.3 

19.6 20.3 24.4 27.4 31.4 32.5 35.4 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 28 

4 21 22 25 27 29 37 39 

.2 .4 .8 .0 .9 .7 .8 .6 .0 

MELBOURNE 

80+ 

70 -79 

80+ 

15 25.2 2.8 

18.0 18.0 22.5 26.2 27.5 28.7 28.7 

64 27 3 19 21 25 28 30 34 39 

.9c .6 .0 .4 .4 .1 .5 .0 .0 

28 27.0 3.7 17.7 20.9 24.6 27.2 30.3 32.0 34.0 

9 27.2 3.6 22.7 22.7 24.2 27.6 30.4 32.4 32.4 

59 30 5 20 23 28 30 33 39 50 

.7ch .1 .0 .9 .0 .0 .3 .3 .9 

35 27.8h 6.1 16.4 19.5 23.3 28.3 32.0 40.5 45.3 

Same pair of letters show sign-ificant differences, Wilcoxon p<o.o5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender Gender differences: Spata nil; Melbourne 70- 79. 

Age group differences: Spata nil; Melbourne women. Centre differences: nil. 

b)  Body Mass Index Classification 

Results: According to BMI classification, 30% of the Spata men and women were obese (except 80+ men). The women tended to be more overweight/obese than the men in both age groups. Age group differences were also significant in Spata -men and women aged 80+ tended to be slimmer than their younger counterparts (see table 11.1.2b). In Melbourne, 30% of the men (including 80+ men) and 45% of the women were obese. The women tended to be more overweight/obese than the men. Age group differences were not significant in the men but the 80+ women tended to be slimmer than their younger counterparts. Melbourne elderly tended to be more overweight/obese than Spata elderly. 

Table 11.1.2b 

Body mass Index classification 

SPATA 

70 -79 (%) 

: MEN I ! N I 

underweight <20 

healthy weight range 20-24.9 overweight 25-29.9 obese >=30 

26 3.8 

26.9 34.7 34.6 

WOMEN N 

underweight <20 

healthy weight range 20-24.9 overweight 25-29.9 obese >=30 

20 0.0 15.0 60.0 25.0 

MELBOURNE 

80 + (%) 

70 -79 {%) 

80 + (%) 

15 6.6 26.7 66.7 0.0 

64 1.6 20.3 48.4 29.7 

28 3.5 

28.6 39.3 28.6 

9 O 44 22 33 

.0 .5 .2 .3 

59 1.7 3.4 45.8 49.1 

35 8 28 22 40 

.5 .6 .9 .0 

Chi-Square was used to test general associations between the discrete variable and gender, age group or centre, significance level at 5%. 

Gender differences: Spata 70- 79 and 80+; Melbourne 70- 79 and 80+. Age group differences: Spata men and women; Melbourne women. Centre differences: men 80+; women 70-79 and 80+. 

The prevalence of low body mass indices <20 (bordering on chronic energy undernutrition) was low in both Spata (M 5%, F 0%) and Melbourne (M 2.5%, F 5.1 %). However, the 80+ Melbourne women (8.5% BMI<20) and Spata men (6.6% BMI<20) appeared to be at greatest risk of protein energy malnutrition (PEM) . 

Comparisons with reported data: In the Euronut-Seneca study the prevalence of obesity in Markopoulo was similar to Spata for the men only (BMI >30 30%). A significantly greater proportion of women were obese in Markopoulo (48%) compared with Spata women (30%). However, the elderly studied on the Greek island Crete appeared to be significantly leaner than Markopoulo elderly with only 8% of men and 22% of women having BMls greater than 30. About 8% of the Greek men in Markopoulo (but none of the women) had BMls under 20, as did more than 8% of subjects in four other study sites. The prevalence of obesity in Anglo-Celtic Australians from Melbourne was significantly lower (M 12% F 14%) than the prevalence for Melbourne Greeks 

(M 30% F 45%). 

ESTIMATED LEAN & FAT MASS 

Durn In equation 

The skinfold thicknesses were measured because they are closely related to percent body fat (Roche et al., 1981; Durnin and Womersley, 1973) and mortality rates are higher in those with low values for tricep skinfolds (Campbell et al., 1990; Friedman, 1986; Garn et al., 1983). Durnin and Womersley (1974) developed regression equations to predict body composition using the logarithmic transformation of the sum of four skinfolds, by age and gender. The Durnin equation can also be used to calculate percent body fat with only the tricep skinfold or TSF (adapted by Body Composition Laboratory at Monash Medical Centre, see Appendix 5). However, percentage body fat calculated from one skinfold is not as accurate as using four skinfolds. For example, body fat distribution i.e fat at other sites such as the hips and back, are not taken into account when extrapolating from only the tricep skinfold, thus percentage body fat may be overestimated in men and underestimated in women. 

The Durnin equation has been derived mainly from subjects aged under 70 years and when applied to subjects aged 70+ leads to marked underestimations of body fat and overestimations of lean mass (Roche, in press). Equations specific for the elderly are needed (Broekhoff et al., 1992; Deurenberg et al., 1989a; Flint et al., 1977). Furthermore, in subjects with moderately firm subcutaneous tissue, the measurement is easy to perform; individuals with flabby easily compressible tissue (very thin elderly subjects) or with very firm tissue (obese subjects) present a problem for obtaining valid measures of skinfold thickness (Lukaski, 1987) . 

b)  Deurenberg equation 

Due to the limitations associated with skin fold measurements in the elderly and extrapolation from tables based on subjects aged under 70, the Deurenberg equation (Deurenberg et al., 1990a, 1991b) was also used to estimate body fat and lean mass. The Deurenberg equation can estimate body fat and lean mass based upon the subjects weight and height only, and taking current age into consideration (see also Chapter 3, section 3.7.1.1 ) .This equation may therefore be better suited for use in the elderly (Roche, in press) . 

In this study, body fat and lean mass were calculated using both the Durnin and Deurenberg equations. Both values are presented in tables for comparison. It should be noted that in Spata, only the tricep skinfold was measured for technical reasons. In Melbourne, tricep, bicep, subscapular and suprailiac skinfolds were measured. Descriptive statistics are presented for the tricep skinfold only. 

11.1.3.1   Trlcep sklnfolds 

Results: In Spata, average TSF was 14mm for the men and 23mm for the women. In Melbourne TSF was 12mm for the men and 20mm for the women. Gender differences were significant within centres for both age groups -women had a larger TSF than the men. Age group differences were seen only in Melbourne women -women aged 70-79 had a larger TSF than women 80+. Centre differences were significant for the men and women aged 70- 79 -Melbourne elderly had a smaller TSF than the Spata elderly (see table 11 .1 .3.1 ) . 

The Melbourne women aged 70- 79 tended to be more overweight/obese than the Spata women (see table 11.1.2b; Chi-Square p<0.05), therefore a larger TSF may have been expected. The smaller TSF obtained could have been due to the difficulty associated with pinching the subcutaneous fat from muscle in obese subjects. 

Protein energy malnutrition is suspected with TSF vales <=6mm for men and <=14 mm for women aged 65-75 (Frisancho, 1981). Less than 5% of Spata elderly had TSF values below these cut-offs. In Melbourne, 10% of women aged 70- 79 and 30% aged 80+ had TSFs <=14mm; 6% of the men had TSFs <=6mm. Obesity is suspected with TSF values >22mm for men and >36mm for women. In Spata and Melbourne <5% of the elderly had TSFs greater than these cut-off values. However, the true prevalence of obesity is much greater than this (see section 11.1.2) . 

Table 11.1.3.1   Tricep skinfold (mm) 

SPATA 

70 -79 

MELBOURNE 

80+ 

70 -79 

80+ 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

WOMEN N 20 9 1 59 35 Mean 25.5ak 21.8b I 21.4chk 18.0dh SO 7.1 6.4 5.7 6.8 Minimum 13.0 14.0 11.0 4.0 5% 14.0 14.0 12.0 5.0 25% 19.0 15.0 17.0 13.0 50% 24.5 22.0 21.0 19.0 75% 31.5 28.0 26.0 23.0 95% 36.5 30.0 33.0 29.0 Maximum 40.0 30.0 39.0 29.0 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79 and 80+. Age group differences: Spata nil; Melbourne women. Centre differences: men 70- 79; women 70- 79. 

26 15 7 7 7 10 15 20 30 35 

.9ai .1 .0 .0 .0 .0 .0 .0 .0 

15 12. 4. 4. 4. 9. 11. 17. 20. 20. 

6b 8 a a a a a a a 

64 11. 4. 5. 6. 9. 10. 14. 21. 25. 

sci S 0 0 0 0 0 0 O 

28 12. 4. 6. 6. 8. 12. 15. 19. 21. 

3d 2 0 0 O 5 0 0 O 

Comparisons with reported data: In the Euronut-Seneca study the mean TSFs of the men and women in the Greek centres (15.5mm and 22.7mm respectively) was similar to Spata elderly (15.9mm and 25.5mm). Anglo-Celtic Australians (IUNS study) also had similar TSFs (M 12:t4.6mm F 19.5:t4.9mm) to the Melbourne Greeks (M 11.5:t4.5, F 21.4mm). Studies from the US also show decreases in tricep skinfolds in older age groups within most samples of men (3.0mm/decade) and all samples of women (6.0mm/decade) (Chumlea et al., 1989; Roche, 1993). 

11.1.3.2   Estimated Percentage Body Fat and fat mass 

Percentage body fat, fat mass and lean mass were estimated from: 

1 \ 

2) 

a) 

The Durnin equation using the skinfold measurements (tricep, bicep, subscapular, and suprailiac skinfolds in Melbourne; tricep skinfold only in Spata (see Methods and Appendix 5) . 

The Deurenberg equation using weight, height and age (see Methods section 3.7. 1.1) . 

Percentage body fat 

Results: Using the Durnin equation, percent body fat was 30% for the men and 38% for the women in Spata. In Melbourne, percent body fat was 25% for the men and 37% for the women. Gender differences were significant within centres for both age groups - women had a greater percentage body fat than the men. Age group differences were seen only in Melbourne women -women aged 70-79 had more body fat than the women 80+. Centre differences were significant only for the men aged 70-79- Spata men had a higher percentage body fat compared with Melbourne men. This observation may be related to the tendency to overestimate percent body fat in men when using only one skinfold in the Durnin equation (see table 11.1.3.2a). 

When the Deurenberg equation was used, which does not rely on skinfold measurements, the percentage body fat was 30% higher than the values calculated with the Durnin equation in both centres. Only gender differences reached significance, with women having a higher percent body fat than men in both age groups in Spata (M 32%, F 48%) and Melbourne (M 34%, F 50%). Age group and centre differences were not seen. It is interesting to note that the 25th percentile levels for the women exceeded 40% fat. Additionally, men and women aged 80+ had a slightly higher percent body fat (not lower as calculated by the Durnin equation) .The increases in body fat observed in Greek elderly could be cohort effects. A more likely reason is selective mortality because low weight and low values for body mass index are associated with increased mortality rates in the elderly (Roche, in press) . 

Comparisons with reported data: Studies from Italy using four skinfolds to estimate percent body fat (Durnin equation) in elderly aged 70-75 obtained almost identical mean values (Melchionda et al., 1986 n=21 M 25.3%, F 38.1%; Virgili et al., 1992 n=174 M 27.1% :!: 4.1, F 39.4% :!: 4.7) to the Greek elderly in Melbourne (M 26% :!: 4.4, F 38%) 

4.7). Deurenberg et al., (1989b) measured body density (with adjustments for age and fatness) in subjects aged 70 (n=35); mean percent fat was 31% :!:4.5 for men and 44% :!: 4.3 for women. These values are slightly lower than values obtained for Greek elderly (M 33%, F 49%). The Deurenberg equation has also been applied to Anglo-Celtic Australians in Melbourne (IUNS). These subjects also had slightly lower mean values (M 30.4%:!: 4.1, F 44.2%:!:2.5) than Melbourne Greeks. 

Table 11.1.3.2a   Estimated % body fat Durn In equation (Deurenberg equation} 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

WOMEN 

N 20 9 i 59 35 

Mean 39.4a (478) 37.3b (4gb) 37.9Ch(48C: I 34.8dh(50d) SO 4.4 (2.6) 4.9 (1.8) 3.9 (2.7) 5.5 (3.3) Minimum 30.1 (42.7) 30.1 (46.3) 27.9(40.7) 24.0(41.3) 5% 31.2 (43.3) 30.1 (46.3) 28.5 (43.0) 24.0 (44.4) 25% 36.1 (45.0) 32.3 (47.5) 36.7 (46.6) 30.3 (47.7) 50% 40.4 (47.2) 37.6 (49.6) i 38.7 (49.2) 36.7 (50.7) 75% 43.0 (48.2) 41.6 (50.5) !! 40.4 (50.5) 38.7 (53.0) 95% 37.9 (52.5) 31.5 (51.9) 44.5 (52.8) 42.6 (55.4) i Maximum 46.0 (53.2) 42.8 (51.9) 45.0 (54.7) 43.3 (56.0) I 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Durnin Equation (age 50+: Spata TSF onl_v: Melb. 4 skinfold~) 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79 and 80+. Age group differences: Spata nil; Melbourne women. Centre differences: men 70- 79. 

Deurenberg EQuation (weight. height and ag~) 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79 and 80+. Age group differences: nil. Centre differences: nil. 

26 32.2ai(32a) 6.1 (5.0) 

22.9 (20.6) 22.9 (22.2) 26.2 (29.5) 33.0 (32.3) 36.2 (36.2) 37.7 (37.5) 44.8 (38.7) 

15 28.8b(32b) 5.2 (3.9) 

18.6 (20.2) 18.6 (20.2) 26.2(31.0) 28.8(33.1) 33.0 (34.8) 28.7 (36.0) 36.2 (36.0) 

63 26.2Ci(33C) 4.4 (3.6) 

15.6 (21.7) 18.6 (26.1) 24.7 (30.4) 26.5 (33.3) 27.9 (35.7) 34.8 (37.7) 38.0 (40.5) 

28 25.5d(34d) 4.4 (3.9) 

15.6 (25.5) 18.6 (26.0) 22.9 (31.6) 24.7 (34.7) 29.2 (37.4) 31.6 (39.3) 32.7(39.5) 

b)  Fat Mass 

Results: Using the Durnin equation, average total body fat was similar in Spata (M 22kg, F 24kg) and Melbourne (20kg, F 24kg). Gender differences were only significant in Melbourne for both age groups -women had a greater fat mass than the men. Age group differences were seen only in Melbourne women -women aged 70- 79 had a greater fat mass than women 80+. Centre differences were significant for the men aged 70-79- Melbourne men had less fat mass than Spata men (see table 11.1.3.2b). 

Table 11.1.3.2b   Estimated fat mass (kg} Durnin equation (Deurenberg equation} 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

WOMEN N 20 9 59 34 Mean 25.9 (3oak) 23.1 (30b) 26.6Ch(33Ck 22.1 dh(31 d) SO 6.6 (6.0) 5.8 (4.9) 7.0 (6.7) 7.8 (7.8) 

Minimum 14.0 (20.6) 16.0 (23.3) 12.0 (18.3) 8.7 (18.5) 5% 15.5 (21.5) 16.0 (23.3) 15.4 (22.4) 10.0 (19.6) 25% 20.8 (27.3) 17.6 (26.3) 22.6 (29.8) 16.7 (24.6) 50% 25.9 (29.0) 24.1 (30.6) 25.4 (32.6) 21.7 (31.0) 75% 30.5 (33.3) 27.5 (33.2) 30.0 (37.3) 26.8 (35.2) 95% 64.0 (42.6) 69.8 (36.7) ; 41.3 (44.9) 35.0 (46.0) Maximum 70.5 (42.6) 71.5 (36.7) I 52.4 (58.5) 44.2 (54.7) 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Durnin Eauation (a~e 50+: SData TSF onl_v: Melb. 4 skinfolds) Gender differences: Spata nil; Melbourne 70- 79 and 80+. Age group differences: Spata men; Melbourne women. Centre differences: men 70- 79. 

Deurenberg EQuation (wei~ht. height and age) 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79 and 80+. Age group differences: Spata men; Melbourne nil. Centre differences: men 80+ and women 70- 79. 

26 25.0ie(24ae: 8.7 (7.8) 

12.4(11.1) 13.3 (12.7) 19.1 (19.8) 24.6 (23.6) 30.3 (31.1 ) 77. 1 (34.8) 

I79.1 (42.5) 

15 19.ge(22bej' 

5.8 (5.0) 8.8 (9.6) 8.8 (9.6) 

16.2 (18.2) 20. 1 (22.1) 25.9 (26.6) 67.0 (28.5) 78.7 (28.5) 

63 20.4Ci(25C) 5.6 (5.9) 

8.4 (11.7) 11.5(16.1) 17.0(22.1) 20.0 (25.0) 23.4 (29.5) 30.5 (34.7) 37.0(41.8) 

28 18.7d(25dj) 5.4 (5.9) 

6.2 (10.2) 12.4 (14.3) 14.7(21.2) 17.8 (25.6) 23.1 (29.7) 26.4 (33.6) 27.8 (33.8) 

When the Deurenberg equation was used, average total body fat increased significantly for Melbourne men in both age groups {+5-6kg). In Spata, fat mass remained unchanged for men 70- 79 but decreased by 3kg for men 80+. Fat mass also increased significantly in the women by about 7kg. Gender differences were significant in Spata and Melbourne in both age groups -women had a greater fat mass than the men by about 8kg. It is well known that such gender differences are present from soon after birth {Roche, in press). Age group differences were seen only in Spata men -men aged 70- 79 had a greater fat mass {+8kg) than men 80+. Centre differences were significant for the men aged 80+ and women aged 70- 79 -Melbourne elderly had more total body fat than Spata elderly. 

Comparisons with reported data: The means for total body fat in the Greek elderly are considerably higher than those reported for groups in Denmark and the US (Roche, in press). Data for changes in fat mass within elderly individuals are scarce. Parizkova and Eiselt (1971) reported decreases of about 1.0 kg in fat mass during 8-10 years in Czechoslovakian men aged 70-80 years at entry .This was also observed in Spata men and Melbourne women. Anglo-Celtic Australians in Melbourne (IUNS) had a smaller fat mass (M 23 :t 5.6kg, F 29.6 :t 4.7kg) than Melbourne elderly (M 25.0 :t 5.9kg, F 33.7 :t 7 .2kg) . 

11.1.3.3   Estimated Lean Mass 

Results: Using the Durnin equation, estimated lean mass was 49kg for the men and 38kg for the women in Spata. In Melbourne estimated lean mass was 55 kg for the men and 41 kg for the women. Men had a greater lean body mass than the women within centres and Melbourne women aged 70- 79 had a greater lean mass than the women 80+. Melbourne elderly had a greater lean body mass than Spata elderly. The smaller lean body mass of Spata elderly may be related to the use of only one skinfold in the Durnin equation (see table 11.1.3.3). 

When the Deurenberg equation was used, lean body mass of Spata men remained the same (48kg) and decreased by 6kg for the women (32kg). Similarly in Melbourne, lean mass decreased by 6kg in the men (49kg) and by 8kg in the women (33kg) .Men had a higher lean body mass (+ 15kg) than the women within centres. Age group differences were also significant -lean mass dropped by about 3-5 kg in the 80+ elderly. Centre differences were not significant. 

Table 11.1.3.3   Estimated lean mass (kg) Durn In equation (Deurenberg equation) 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

WOMEN N 20 9 59 I 35 Mean 39.ak (34a) 38.b (31bj 42.chk(35Ch 39.dh(30dh) SO 4.4 (5.1) 3.3 (3.6) 5.6 (5.0) 6.4 (6.4) 

Minimum 32.5 (26.0) 31.4 (25.7) 28.0 (18.6) 24.0 (14.5) 5% 32.7(26.7) 31.4(25.7) 35.5(27.6) 32.0(21.5) 25% 35.1 (30.6) 36.2 (27.8) 38.0 (31.8) 34.0 (26.0) 50% 38.7 (34.2) 38.5 (30.8) 42.3 (36.0) 39.0 (29.8) 75% 40.9 (36.7) 40.6 (33.2) 45.8 (37.9) 43.3 (35.4) 95% 21.0 (45.0) 18.0 (36.7) 53.0 (45.7) 48.0 (39.4) 

I Maximum 47.5 (45.3) 42.0 (36.8) 59.4 (48.5) I 57.8 (47.3) 

, I Same pair of letters show significant differences, Wilcoxon p<0.05: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Durnin Equation fa~e 50+: Soata TSF onl_v: Melb. 4 skinfolds) 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79 and 80+. Age group differences: Spata nil; Melbourne women. 

Centre differences: men 70-79 and 80+; women 70-79. Deurenberq EQuation fweight. height and ag~) 

Gender differences: Spata 70- 79 and 80+; Melbourne 70- 79 and 80+. Age group differences: Spata men; Melbourne men and women. Centre differences: nil. 

26 51.ai(51ae; 6.5 (6.4) 

39.3 (40.6) 39.6 (42.8) 47.5 (46.0) 50.6 (49.6) 55.9 (54.3) 60.0 (61.6) 61.4 (67.0) 

15 48.bj {46be: 4.7 {5.0) 

38.7 {37.9) 38.7 {37.9) 44.7 {41.5) 48.7 {45.3) 51.3 {50.7) 53.0 {56.0) 56.1 {56.0) 

64 56.ci 7.0 

40.0 45.5 52.0 55.7 61.0 67.3 79.0 

(51C~ (5.5) (39.0) (40.0) (47.7) (50.3) (55.4) (59.7) (61.2) 

28 53.dj(47d~ 6.5 (5.7) 

34.0 (29.8) 41.4 (36.3) 51.2 (45.1) 54.4 (47.5) 56.6 (50.3) 60.5(57.1) 67.0 (59.2) 

Comparisons with reported data: In Czechoslovakian men studied for 8 to 10 years and aged 70-80 years at entry, Parizkova and Eiselt (1971) found small decreases in lean mass (mean 0.44kg) in those who were physically active and larger decreases (mean 1.58kg) in those who were physically inactive. These decreases were largely due to reductions in the muscle mass of the limb. Ageing is not associated with decreases in lean mass of the trunk (Reid et al., 1992) .In Greek elderly, the drop in lean mass in the 80+ age group was significantly greater. Virgili et al. (1992) reported lean mass values on 21 Italian men aged 60-97 years calculated from skinfolds. Mean values for men aged 70-79 (48.5kg) and 80+ (44.6kg) were slightly smaller than values obtained from Spata men (50.9:t6.4kg, 47.3:t5.0kg respectively). The lean mass calculated from skinfolds in twelve Italian women aged 80+ was greater (37.6kg) than the mean obtained for nine Spata women (30.9:t3.7kg). Virgili et a! (1992) also estimated lean mass from total body water on the same subjects -the means dropped by about 1 kg when compared to skinfold estimates. Anglo-Celtic Australians (IUNS) had similar mean values (using Deurenberg equation) (M 51.7:t5.0kg, F 37.2:t4.7kg) to Melbourne Greeks (M 50.9:t5.5kg, F 35.2:t5.0kg). 

11.1.4   ARM MUSCLE CIRCUMFERENCE & ARM MUSCLE AREA 

Arm circumference (AC) alone, although being relatively age-independent and a useful, though limited measure, does not yield a precise diagnosis of malnutrition. The estimated arm muscle circumference (AMC) and arm muscle area (AMA) gives an indication of the body's muscle mass and hence somatic protein reserves (Gibson, 1990) .However, they overestimate protein stores by 15-25%, especially with increasing adiposity (Baumgartner et al., 1992; Forbes et al., 1988; Heymsfield et al., 1982; Lukaski, 1987). Furthermore, the validity of arm muscle area decreases with ageing due to increases in the fat content of muscle tissue (Forsberg et al., 1991). Despite these limitations, AMA is a useful indicator of PEM as shown by its correlations with creatinine excretion/stature (r=0.95), total muscle mass in the upper limb (r=0.82), and total muscle mass in the upper and lower limbs combined (r=0.4; Heymsfield et al., 1982, 1990; Reid et al., 1992; ). Furthermore, AMA and AMC are related to mortality rates in follow-up studies of the middle-aged (Roche, in press). (Measurements of serum albumin and total lymphocyte count reflect visceral protein reserves; see sections 11.2.1 and 11.2.2.). 

a) Arm Circumference 

Results: In Spata and Melbourne average AC for the men was 29cm and for the women 30cm. The women aged 70- 79 had a significantly greater circumference than the men. The older subjects had a significantly smaller circumference than the younger subjects within centres. Centre differences were seen only in women aged 70-79 -Melbourne women had a greater circumference than the Spata women (see table 11.1.4a). 

Table 11.1.4a   Arm circumference (cm) 

SPATA 

70 -79 

MEN N 

Mean SD Minimum 5% 

25% 50% 75% 95% Maximum 

26 30.4ae 3.4 24.0 25.0 29.0 30.0 33.0 35.0 38.0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 31.3ak 3.9 24.0 25.5 29.0 31.2 33.5 39.0 41.0 

MELBOURNE 

80+ 

70 -79 

80+ 

15 27.78 2.6 21.0 21.0 27.0 28.0 29.0 32.0 32.0 

63 30 

3 20 24 28 30 32 34 38 

.acf .2 .5 .a .a .4 .a .a .a 

28 28. 

4. 10. 26, 27, 29, 32, 34 34 

.7f .4 .0 .0 .0 .0 .0 .0 .0 

9 29.3 2.7 25.0 25.0 27.0 29.0 31.0 34.0 34.0 

59 31.6chk 3.6 23.0 25.0 29.0 32.0 34.0 37.0 42.0 

35 28.4h 5.0 17.0 20.0 25.0 28.0 32.0 36.0 37.0 

. Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70- 79; Melbourne 70- 79. 

Age group differences: Spata men; Melbourne men and women. Centre differences: women 70-79. 

Comparisons with reported data: In the Euronut-Seneca study the mean AC of the subjects in the Greek centres (M 28.5:t3.4cm, F 30.1 :t4.2cm) was similar to the Spata elderly (M 30.4:t3.4, F 31.3 :t 3.9). Anglo-Celtic Australians (IUNS study) also had similar AC (M 30.4:t4.3cm F 31.2:t4.3cm) to the Melbourne Greeks (M 30.0 :t 3.2cm, F 31.6 :t 3.6cm). The mean AC reported in other studies range from 24.5cm to 30.7cm for the men aged about 75 years and from 23.0cm to 29.6cm for older men. The corresponding values for women ranged from 24.9- 30.Ocm and from 22.1 -28.8cm respectively (Burr and Phillips, 1984; Chumlea et al., 1992; Nutrition and Health on Old Age, 1984). These values tend to be smaller than those obtained from elderly Greeks. Decreases in AC within individuals of about 1.0 to 2.0 cm/decade for men and 1 .4cm/decade for women have been reported (Chumlea et al., 1989; Parizkova and Eiselt, 1980). This was also observed in elderly Greeks in both sites. 

b)   Arm Muscle Circumference 

Results: In Spata, AMC was 24.5cm for the men and 22.8cm for the women. In Melbourne, AMC was 25.6cm for the men and 23.7cm for the women. The men had a larger AMC circumference than the women within centres. The subjects aged 70- 79 had a larger AMC than their older counterparts within centres. Centre differences were seen in women only aged 70- 79 -Melbourne women had a larger AMC than the Spata women (see table 11.1.4b). 

Table 11.1.4b   Arm muscle circumference {cm) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

26 25.4ae 2.1 20.9 21.1 23.7 26.1 26.8 27.9 30.2 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 23.3ak 2.7 18.9 19.4 21.7 22.5 24.3 29.5 30.6 

MELBOURNE 

80+ 

70 -79 

80+ 

15 23 1 19 19 22 24 24 26 26 

.78 .7 .7 .7 .3 .2 .8 .5 .5 

63 26 

2 17 21 24 26 28 30 33 

.4cf .9 .6 .5 .6 .5 .4 .4 .6 

28 24.8df 3.9 8.1 21.6 23.6 24.8 27.0 28.4 29.9 

9 22.4 1.5 20.6 20.6 21.1 22.2 24.0 24.5 24.5 

59 24 2 18 20 23 24 26 31 33 

.8chk .6 .6 .9 .5 .6 .2 .3 .1 

35 22 

3 11 17 20 23 24 27 28 

.7dh .4 .9 .8 .7 .0 .9 .8 .7 

Same pair of letters show significant differences, Wilcoxon p<0.05: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70-79; Melbourne 70-79 and 80+. 

Age group differences: Spata men; Melbourne men and women. Centre differences: women 70-79. 

[image: image1.png]



Comparisons with reported data: In the Euronut-Seneca study the mean AMC of the men and women in the Greek centres (23.9:t2.0cm and 21.5:t2.9cm respectively) was similar to Spata elderly (24.5:t1.9cm and 22.8:t2.1 cm). Anglo-Celtic Australians (IUNS study) had slightly greater AMC (M 26.6:t3.6 cm, F 25.1 :t3.5cm) than Melbourne Greeks (M 25.6:t3.4 cm, F 23.7:t3 cm). 

c)   Arm Muscle Area 

PEM is suspected if AMA values are <=44cm2 for men and <=30cm2 for women aged 65-75 (Frisancho, 1981). 

Results: In Spata, average AMA was 48cm2 for the men and 41 cm2 for the women. In Melbourne AMA was 54cm2 for the men and 46cm2 for the women. The men had a larger AMA than the women and the younger elderly had larger AMA than the older elderly within centres (see table 11.1.4c) .Centre differences were significant for the women only aged 70- 79 -the Melbourne women had a larger AMA than the Spata women. This is probably related to the greater prevalence of obesity in Melbourne women. Less than 5% of women had AMA values <=30cm2, except Melbourne women aged 80+ (20%). Less than 15% of men had AMA values <=44cm2, except Spata men aged 80+ (40%). 

Comparisons with reported data: Similarly to the findings in Spata and Melbourne, US and UK studies also found AMA to decrease with age for men and women (Roche, in press). In the Euronut-Seneca study the mean AMA of the subjects in the Greek centres (M 45.7:!:7.6cm2, F 37.4:!:9.9cm2) was similar to Spata elderly (M 48.0:!:7.7cm2, F 41.0:!:8.2cm2). Anglo-Celtic Australians (IUNS study) had slightly greater AMA (M 57.6:!:18.8 cm2, F 51.1:!:16.0 cm2) than the Melbourne Greeks (M 54cm2:!:10.4, F 46:!:11.3 cm2). Overall, the means for men exceeded those for women by 7-8cm2. Low values for AMA are associated with increased mortality rates. It has been claimed that values less than 22cm2 for men and 18.5cm2 for women are not compatible with life (Heymsfield et al., 1982). All the minimum levels in Spata and Melbourne exceeded these values. 

Arm muscle area (cm2) 

SPATA 

70 -79 

~~EN ~ean SO 

Minimum I 5% 

25% 50% 75% 95% Maximum 

26 51.8ae 8.7 34.8 35.7 44.8 54.6 57.4 42.1 73.0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 42.8agk 9.6 28.6 30.1 37.7 40.6 46.8 45.0 74.7 

MELBOURNE 

80+ 

70 -79 

80+ 

15 45.26 6.6 31.0 31.0 39.8 47.0 49.2 36.2 56.1 

63 56.2cf 12.0 24.8 36.9 48.2 56.1 64.6 74.0 89.9 

27 52.0df 8.8 37.1 38.4 44.3 49.2 59.2 64.6 71.2 

9 40 5 33 33 35 39 46 42 48 

.39 .6 .8 .8 .6 .6 .2 .8 .1 

59 49 10 27 34 44 48 54 78 87 

.7chk .7 .5 .8 .1 .4 .9 .2 .4 

35 42. 11. 21. 25. 34. 42. 49. 61. 65. 

Odh 8 4 2 1 2 6 9 9 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70- 79; Melbourne 70- 79 and 80+. 

Age group differences: Spata men and women; Melbourne men and women Centre differences: women 70-79. 

11.1.5  ELECTRICAL IMPEDANCE & VALIDATION OF SKINFOLD TECHNIQUE 

In living organisms, electrical conduction is related to the water and electrolyte distribution in the biological conductor. Because fat-free mass, including the protein matrix of adipose tissue, contains virtually all the water and conducting electrolytes in the body, conductivity is far greater in the fat-free mass than in the fat mass of the body (Lukaski, 1987). This electrical conduction can be measured and used to calculate percentage fat free mass and body fat. Predictive equations that include impedance as an independent variable have been developed from data on subjects aged under 70 years (Lukaski, 1985) .Therefore, an underestimation of body fat and overestimation of lean mass is expected in the elderly, as with calculations from skinfolds (Roche,in press). 

Equations specific for the elderly are needed because it appears that a higher proportion of body water is extracellular in the elderly than in young adults (Forbes, 1987; Schoeller , 1989). The Durnin equation for skinfolds was also derived from subjects aged below 70. This enables comparison of percentage body fat and lean mass calculated from skinfolds and electrical impedance. Electrical impedance was only performed on Melbourne elderly. The Lukaski equation (Lukaski, 1985) was used to calculate percent body fat from reactance and impedance measurements. These values were compared to values estimated using the Durnin equation with four skinfolds. Agreement between the two methods would indicate the accuracy of the skinfold measurements made by the candidate. Excellent agreement have been obtained by other researchers comparing skinfolds and impedance. In a study by Kushner and Haas (1988), highly significant correlation coefficients (r>0.92, p<0.001) were seen for estimated lean mass using the two methods in 80 subjects aged 21-60 years. 

Results: Percentage fat and lean mass values estimated from skinfold measurements were significantly correlated (Spearman's correlation coefficent R2 >0.6, p<0.01) with values derived from electrical impedance (see Tables 11.1.5a,b). The mean difference between techniques for percentage fat and lean mass averaged <3% .These reusults suggest that the skinfold technique was a reliable measurement of fat and lean mass. 

Table 11.1.5a   The % body fat from electrical impedance (% body fat from 4 sklnfolds) 

MELBOURNE 

70 -79 

MEN 

80 + 

N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

42. (63) 23.3 (26.2 ) 6.8 (4.4) 

11.0(15.6) 15.0 (18.6 ) 19.0 (24.7 ) 22.5 (26.5 ) 27.0 (27.9 ) 35.0 (34.8 ) 43.0 (38.0 ) 

10. (28) 19.1 (25.5) 4.4 (4.4) 

11.0 (15.6) 11.0 (18.6) 15.0 (22.9) 19.6 (24.7) 23.0 (29.2) 24.0 (31.6) 24.0 (32.7) 

Spearmans Correlation R2 

0.67*** 

0.89*** 

WOMEN 

70 -79 

80 + 

24. (59) 35.1 (37.9) 3.9 (3.9) 

27.0 (27.9) 29.0 (28.5) 32.0 (36.7) 35.5 (38.7) 37.5 (40.4) 39.0 (44.5) 45.0 (45.0) 

10. (35) 34.7(34.8) 5.5 (5.5) 

27.0 (24.0) 27.0 (24.0) 29.4 (30.3) 35.0 (36.7) 40.0 (38.7) 42.0 (42.6) 42.0 (43.3) 

0.6- 

0.68** 

JJ8_Qe -733 [image: image2.png]
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Table 11.1.5b   The % lean body mass from electrical impedance (% lean body mass from 4 sklnfolds) 

MELBOURNE 

70 -79 

MEN 

80 + 

N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

42. 63 76.6 (73.3) 6.8 (4.7) 

57.0 (59.3 ) 65.0 (65.0 ) 73.0 (71.0 ) 77.5 (73.5 ) 81.0 (75.3 ) 85.0 (81.4 ) 89.0 (84.4 ) 

10. 28 80.9 (74.4) 4.5 (4.3) 

76.0 (67.3) 76.0 (68.4) 77.0 (70.8) 80.4 (75.0) 85.0 (77.0) 89.0 (81.0) 89.0 (84.0) 

Spearmans Correlation R2. 

0.75**** 

0.89*** 

WOMEN 

70 -79 

80 + 

24. 59 65.2 (61.5) 3.9 (4.7) 

55.0 (40.4) 61.0 (55.0) 62.5 (59.0) 65.0 (61.3) 68.0 (63.3) 71.0 (70.0) 73.0 (72.0) 

10. 35 65.2 (64.8) 5.5 (5.5) 

58.0 (54.4) 58.0 (56.6) 60.0 (61.3) 65.0 (63.5) 70.6 (70.0) 73.0 (74.0) 73.0 (76.0) 

0.6- 

0.69** 

11.1.6 

WAIST & HIP CIRCUMFERENCES 

Waist and hip circumferences were measured to provide the waist-hip ratio (WHR) which is a useful index of adipose tissue distribution (Ashwell et al., 1982). The WHR is of biological interest because abdominal tissue, especially deep or visceral adipose tissue, is associated with increased risks of cardiovascular diseases, hypertension, gall bladder diseases and diabetes mellitus (Gillim, 1987; Hartz et al., 1984; Lapidus et al., 1984; Seidell et al., 1988; Despres et al., 1989; Peiris et al., 1992). The WHR is not closely related to total body fat (r=0.39; Despres et al., 1991) but it has fairly close relationships (r=0.5 to 0.8) with the amount of visceral adipose tissue in men (Despres et al., 1991 ; Ashwell et al., 1985). Houmard et al. (1991) have shown that three measures of WHR (i.e minimal waist/maximal hip; level of umbilicus/maximal hip or level of umbilicus/greater trochanter) all have similar predictive strength in relation to lipid and carbohydrate metabolism in men. The maximal umbilical and hip circumferences have been used successfully in elderly populations to describe abdominal obesity (Forbes, 1990) . 

In this study waist circumference was measured at the level of the umbilicus, and hip circumference was measured as maximal gluteal circumference (i.e over the buttocks) . 

Waist Circumference 

Waist circumference is correlated (r=O.3) with the amount of visceral adipose tissue (Despres et al., 1991) but, it is not high enough to allow predictions of the amount of visceral adipose tissue. 

Results: Average waist circumference was 100cm for the men and 106cm for the women, in both Spata and Melbourne. In Spata, the women aged 80+ had a significantly larger waist circumference than the men aged 80+. In Melbourne, the women aged 70- 79, had a larger waist circumference than the men aged 70-79. Centre and age group differences did not reach significance (see table 11.1.6a) . 

Table 11.1.6a 

Waist (umbilicus) circumference (cm) 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO 

Minimum 5% 

25% ~ 5°% 

1' 

75% 95% Maximum 

WOMEN N 20 9 59 35 Mean 107.0 105.7b 108.0c 103.6 SO 11.1 11.9 10.3 13.2 Minimum 90.0 86.0 75.0 82.0 5% 90.0 86.0 86.0 83.0 25% 101 .0 96.0 104.0 93.0 50% 106.0 110.0 : 109.0 105.0 

i 75% 114.0 115.0 

I114.0 113.0 95% 126.5 119.0 124.0 .130.0 

Maximum 131.0 119.0 129.0 : 140.0 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender 

Gender differences: Spata 80+; Melbourne 70- 79. Age group differences: nil. Centre differences: nil. 

26 100.8 11.3 81.0 82.0 93.0 100.0 107.0 115.0 129.0 

15 96 8 78 78 92 96 102 114 114 

.9b .9 .0 .0 .0 .0 .0 .0 .0 

63 100 8 79 83 94 101 107 112 123 

.1c .8 .0 .0 .0 .0 .0 .0 .0 

28 100 10 68 88 94 103 107 115 117 

.5 .1 .a .a .5 .a .5 .a .a 

b)  Hip Circumference 

Hip circumference is correlated with total body fat (r=O.74; Depres et al., 1991}. 

Results: Hip circumference was slightly larger in Spata elderly (M 104cm, F 106cm) compared to Melbourne elderly (M 102cm, F 104cm). However, gender, age group and centre differences did not reach significance (see table 11.1.6b). 

Table 11.1.6b  Hip (maximal gluteal) circumference (cm) 

SPATA 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

26 105.5 9.4 90.0 92.0 99.0 105.0 110.0 119.0 132.0 

15 102 8 85 85 97 103 108 118 118 

.7 .1 .0 .0 .0 .0 .0 .0 .0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 107 10 91 91 101 105 113 127 132 

.3 .4 .0 .5 .5 .5 .5 .5 .0 

9 104.9 9.1 92.0 92.0 98.0 105.0 114.0 117.0 117.0 

MELBOURNE 

70 -79 

80 + 

63 103 6 90 92 99 103 106 115 120 

.0 .6 .0 .0 .0 .0 .0 .0 .0 

28 101.1 7.5 75.0 93.0 97.0 100.0 106.5 111.0 112.0 

59 105.6 9.1 88.0 92.0 100.0 105.0 110.0 121.0 142.0 

35 102.1 9.3 84.0 88.0 95.0 101.0 107.0 119.0 126.0 

~ ... 

Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender 

Gender differences: nil. Age group differences: nil. Centre differences: nil, 

Comparisons with reported data. There are few reported data for waist and hip circumferences in the elderly with which the Greek elderly data can be compared. Hip and waist circumferences in US groups tend to be smaller than values for the elderly Greeks (Roche, in press) .Serial data indicate, that waist circumferences increase in the elderly by about 1.5 to 3.4cm/decade and these increases are independent of levels of physical activity (Carmeli et al., 1991; Parizkova and Eiselt, 1980). This was not seen in 

Greek elderly. Anglo-Celtic Australians in Melbourne (IUNS) also had smaller waist (M 95:!:10.0cm F 98:!:7.7cm) and hip circumferences (M 97.5:!:6.7cm F 100.7:!:6.5cm) than Melbourne Greeks. However, there appears to be a trend for elderly Greek and Anglo- Celtic women to have greater waist circumferences than the men. 

c)  Waist Hip Ratio 

Based on norms currently available from European and American men and women, ratios of over 0.9 in males and 0.8 in females are taken as being at increased risk {Roche, in press) and consistent with abdominal obesity {Lapidus et al., 1984; Larson et al.,1984). 

Results: In Spata, the average waist hip ratio (WHR) was 0.94:t0.04 for the men and 1.0:t0.05 for the women. In Melbourne WHR was 0.98:t0.05 for the men and 1.0:t0.06 for the women. The women had a significantly higher WHR than the men within centres i.e fat tended to be more centrally located. Age group differences were not seen. Centre differences were significant with the men only aged 80+ -Melbourne men had a higher WHR than the Spata men. Nevertheless there appears to be a trend towards centrally distributed fat upon migration (see table 11.1.6c). 

According to waist-hip ratio classification (>=0.9 for men, >=0.8 for women), gender and age group differences reached significance only in Spata. Men aged 80+ tended to have a lower WHR than the men aged 70-79 and lower than the women aged 80+. Centre differences were seen in men only 80+ -Spata men had a lower WHR than Melbourne men aged 80+. All the women in Spata and Melbourne had WHRs above the recommended ratio of 0.8 and about 95% of the men had WHR above 0.9. Melbourne men aged 80+ tended to have a higher WHR than their younger counterparts (see table 11.1.6d). 

Table 11.1.6c  Waist (umbilicus) to hlp (maximal gluteal) ratio 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

~ 

26 0. 0. 0. 0. 0. 0. 0. 1. 1 

95a 04 88 90 91 95 98 03 04 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 0.99a 0.03 0.94 0.94 0.97 1.00 1.01 1.05 1.05 

MELBOURNE 

80 + 

70 -79 

80 + 

15 0.94bj 0.04 0.85 0.85 0.92 0.94 0.97 1.03 1.03 

63 0.98c 0.06 0.84 0.88 0.94 0.97 1.00 1.04 1.23 

28 0.99i 0.06 0.90 0.90 0.95 1.00 1.03 1.09 1.11 

9 1.01b 0.08 0.83 0.83 1.00 1.02 1.03 1.12 1.12 

59 1.02c 0.06 0.81 0.89 1.00 1.03 1.05 1.10 1.14 

35 0.98 0.17 0.10 0.86 0.97 1.03 1.05 1.10 1.11 

Same pair of letters show sigmficant differences," Wilcoxon p<o.o5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70- 79 and 80+; Melbourne 70- 79. Age group differences: nil; Centre differences: men 80+. 

Table 11.1.6.d   Waist-hip ratio classification (%) 

[image: image4.wmf]
- 

Chi-Square was used to test general associations between the discrete variable and gender, age group or centre, 

significance level at 5%. 

Gender differences: Spata 80+; Melbourne nil. 

Age group differences: Spata men; Melbourne nil. Centre differences: men 80+. 
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Comparisons with reported data: In the Euronut-Seneca study, the mean WHR of the Markopoulo men (0.97:t0.06) was similar to Spata men (0.95:t0.04) as was the proportion with WHRs >=0.9 (92%). In contrast, Cretan men had a mean WHR of 0.91 :to.07 and only 58% had ratios above 0.9. Spata women, on the other hand, had a significantly higher WHR (1.0:t0.05) than the Greek women in the Euronut study (0.88:t0.06). All the Spata women had WHR above 0.8 in contrast to 85% of the Euronut Greek women. In the Euronut study, waist circumference was not measured at the level of the umbilicus but between the lower rib margin and the iliac crest. This may have contributed to the smaller WHR in Greek women. 

In the Anglo-Celtic Australian study in Melbourne (IUNS), circumference measurements were measured at the same points as in the Greek study. The Anglo-Celtic elderly had smaller WHRs (M 0.96:t0.05 F 0.97:t0.04) than Melbourne Greeks (M 0.98:t0.05, F 1.02:t0.06) .However, 100% of the Greek and Anglo-Celtic women had WHR above the cut-off of 0.8. Whereas only 85% of the Anglo-Celtic men had WHR above 0.9, compared to 97% of the Greek men in Melbourne. Reported central tendencies for US men are also lower than those for the Greeks in Melbourne (Friedlaender et al., 1977; Roche, 1993) . 

11.1.7   LOSS OF HEIGHT 

Reported mean decreases in stature per decade in the elderly range from 1 .0 to 2.3cm for men and up to 14 cm in women (Chandler and Block, 1991; Chumlea et al., 1988; Cline et al., 1989; Flint and Wahlqvist, 1988). These decreases are mainly due to losses in trunk length (Frisancho, 1990; Parizkova and Eiselt, 1980). Loss of height with advancing years in women most commonly reflects the development of osteoporosis of the vertebral column. Moreover, height measurement from young adult life is often not available for making this judgement. 

Arm span and knee height have been used to predict earlier 'maximal height'. However, it is not always practical to use these methods with disabled elderly subjects. Hip length (from anterior superior iliac spine to knee joint space) has also been proposed as a measure of maximal height in the elderly by Wahlqvist and Flint (1988). The relationship between height and hip length in 36 young adult Caucasian Australian women was examined (r=0.65, p<0.001). The equation derived (maximal height = 1.096 + 1.185 hip length) was used to predict earlier 'maximal height' from hip length in 54 Caucasian women aged 70-98 years. The difference between maximal height and observed height 

then provided an estimate of loss of height. Hip length was measured in this study and the equation derived by Wahlqvist and Flint (1988) applied (see also Chapter 3, section 3.7. 1 .5) . 

Results: Average loss of height in Spata and Melbourne women was 12.1 :t4.2cm and 12.7:t5.8cm respectively. Age group and centre differences were not significant (see table 11 .1 .7) . 

Comparison with reported data: In the study by Wahlqvist and Flint (1988) average loss of height in 54 women aged 70- 79 (14cm:t 7) was similar to elderly Greeks. In the Anglo-Celtic Australian study (IUNS) mean loss of height in 9 women aged 70-79 was 9.44cm:t2.8. It is does not appear that elderly Greek women are at higher risk of developing osteoporosis than Anglo-Celtic Australians. Other indicators of bone density (dual energy x ray absorptiometry) are required to confirm findings. 

Table 11.1.7 

Loss of height estimated from hip length in women 

[image: image5.wmf]
Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender 

i,j,k or I between centres -for a given age group and Gender differences: nil. Age group differences: nil. Centre differences: nil. 

11.2   NUTRITIONAL HAEMATOLOGY.IMMUNOLOGY & BIOCHEMISTRY 

Haematological, immunological and biochemical indices are often used in the nutritional assessment of elderly people. They can be employed to determine the level of recent intake of specific nutrients, to estimate nutrient stores in body fluids (plasma or serum) or in the tissues (blood cells or liver), to obtain functional measures of nutritional adequacy, deficiency, or excess and to determine nutritional risk (under and over nutrition) (Roe, 1986). Furthermore, they can be used to confirm or refute nutritional diagnoses which are based on clinical, dietary, or anthropometric assessment. This not only includes inadequate intake of certain nutrients, but also excessive intake, which can result in hyperlipidaemia (cholesterol, triglycerides) or glucose intolerance. 

However, factors other than nutrient intake are known to influence such values in the body. These factors include: general state of health, past and present history of diseases, and use and abuse of alcohol, tobacco, medications, and over the counter drugs. These factors are of particular relevance in elderly individuals. There is also lack of age-adjusted reference data for appropriate interpretation of available results; functional significance of an apparently high or low value may not be defined (Mitchell and Chernoff, 1991; Mitchell, 1991). Nevertheless, such biological measures, if interpreted correctly, can provide invaluable information about the nutritional status of the elderly. Haematological, immunological and biochemical indices for assessing nutritional status would include (Roe, 1986): 

1. 2.. 3. 4. 5. 6. 7. 8. 9. 10 11 12 13. 14. 15. 

*serum albumin 

*total lymphocyte count 

*haemoglobin, haematocrit, mean corpuscular haemoglobin concentration, mean corpuscular volume 

*serum iron, TI8C, ferritin, transferrin *serum folate and red cell folate *serum vitamin 812 *serum lipids 

*serum glucose and fructosamine 

plasma retinol and carotene (vitamin A) serum vitamin 86 and red cell 86 

serum ascorbic acid and leukocyte ascorbic acid (vitamin C) red cell transketolase and red cell glutathione reductase plasma a-tocopherol (vitamin E) lelJCocvte zinc 

In this study, it was not possible to measure all these biological markers of nutritional status due to limited funds. Those measured have been marked with an '*'. When interpreting the blood results of this study, one should keep in mind that the average participation rate for blood testing was 52% givinQ a total of 67 (M 40, F 27) subjects in 

Spata and 107 (M 60, F 47) subjects in Melbourne. The present results, therefore, are not truly representative of all elderly Greeks living in Spata and Melbourne. 

ALBUMIN 

Several biochemical measurements are available for assessment of protein status, namely visceral protein. Of these, analyses of serum albumin, transferrin and total iron binding capacity (TIBC) are the most readily available. Serum albumin has been extensively used as a marker of the degree of PEM. Hypoalbuminaemia has been shown to be a reliable marker of PEM in elderly people (Mitchell and Lipschitz, 1982) .It correlates positively with postsurgical outcome, and is reported to be a good prognostic indicator of survival among hospitalized elderly patients (Agarwal et al., 1988). Serum albumin levels appear to be only minimally affected by ageing, although some studies indicate slight reduction in the rate of albumin synthesis in aged subjects (Munro, 1981 ). Therefore, a moderately decreased mean plasma albumin level cannot be construed as due to protein deficiency. 

Serum transferrin is usually considered to be a more sensitive marker of protein nutriture than albumin because of its shorter half life. However, there is a strong negative correlation between circulating transferrin and tissue iron stores (Lipschitz et al., 1974). With advancing age, tissue iron stores increase and, as a result, serum transferrin levels are reduced. Conversely, individuals with decreased iron stores may have serum transferrin values within the normal range, even in the presence of PEM. For these reasons, serum albumin concentrations are used in preference to other biochemical measurements when assessing protein status of elderly subjects. 

When interpreting albumin values, the following limitations should be considered (Mitchell, 1991 ): 
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2) 

3) 

4) 

Many of the concurrent illness common in elderly people are known to alter plasma protein concentrations (infections, inflammatory states, stress}, and these conditions must be ruled out as etiologic factors before serum albumin can be considered a reliable indicator of nutritional status (Mitchell and Chernott; 1991}. 

Albumin concentrations are directly influenced by hydration status. Any situation resulting in a decrease in plasma volume will cause artificially high serum albumin level unrelated to protein intake or albumin synthesis. 

Serum albumin levels are depressed when plasma volume is expanded, as might occur in a patient with congestive heart failure or renal disease. Albumin values may appear deceptively low but be unrelated to nutritional status. 

Very old and acutely ill elderly are often confined to bed for extended periods of time, a situation that can contribute to depressed albumin levels. 

The following serum albumin concentrations have been associated with PEM (Mitchell, 1991) : 

30-35 9/1 Mild PEM 25-30 9/1 Moderate PEM 25 9/1 Severe PEM 

Results: In Spata, serum albumin concentration was 45g/1 for both men and women. In Melbourne, serum albumin was 44g/1 for the men and 42g/1 for the women. Gender differences were not seen in Spata. Age group differences were seen in the women only -the women aged 80+ had a higher albumin than the women aged 70- 79 (see table 11.2.1). In Melbourne, the women aged 79-79 and 80+ had a significantly lower albumin level than the men. Age group differences were not seen. Centre differences were significant for the women only -Spata women had a higher serum albumin concentration than the Melbourne women. It is interesting to note that almost all the elderly had serum albumin values above 35g/l, except Melbourne women aged 80+ (7% values of 34g/I). 

Table 11.2.1 

Serum albumin (9/I) 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

IWOMEN 

N 17 8 32 15 

I Mean 44.39k 46.791 42.3ck 41.3dl SO 1.6 3.2 2.5 3.6 Minimum 41.0 42.0 37.0 34.0 5% 41.0 42.0 37.0 34.0 25% 43.0 44.5 41.0 39.0 50% 44.0 46.5 42.0 42.0 75% 46.0 I 49.0 44.0 : 43.0 95% 47.0 ! 52.0 46.0 46.0 Maximum 47.0 52.0 48.0 46.0 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata nil; Melbourne 70-79 and 80+. Age group differences: Spata women; Melbourne nil. Centre differences: women 70- 79 and 80+. 

24 44.5 2.5 40.0 41.0 43.0 44.0 45.5 49.0 51.0 

14 45.0 2.8 

40.0 40.0 43.0 44.0 48.0 49.0 49.0 

47 43.8c 2.8 36.0 40.0 42.0 44.0 45.0 49.0 51.0 

14 43.9d 2.5 41.0 41.0 42.0 43.5 45.0 50.0 50.0 

Comparisons with reported data: In the Euronut-Seneca study, the mean serum albumin values for elderly Greeks (M 41.6g/I:t3, F 41.6g/I:t2.9) was significantly lower than values for Spata elderly (M 44.5g/I:t2.6, F 44.3g/I:t2.4) .However, similarly to Spata, all Greek subjects had albumin values above 35g/l. Anglo-Celtic Australian elderly aged 70-79 (IUNS) had similar mean albumin levels (M 42.6g/I:t3.4, F 43.4:t3.3) to Melbourne Greeks (M 43.8g/I:t2.8, F42.3g/1:t2.5) and all subjects had albumin values above 35g/l. The serum albumin levels observed in the current study are also similar to those observed in surveys of free-Iiving British (Department of Social Security, 1979) and US elderly (Munro et al., 1987). Serum albumin levels of healthy elderly adults are somewhat tend to be below those of healthy younger adults, but mostly in the normal range >35g/l. 

11.2.2   TOTALLVMPHOCYTECOUNT 

Ageing has been associated with declines in immune function. The most commonly observed changes are a reduction in cell mediated immunity, namely T lymphocytes (demonstrated by delayed cutaneous hypersensitivity) (Thompson et al., 1987) .As a result, elderly respond poorly to infection and to wound healing. Furthermore, impaired immune function has been associated with an increase in morbidity, all-cause mortality, cancer mortality and incident cancer in the elderly (Wayne et al., 1990). 

The provision of a protein-energy supplement and correction of deficiencies of iron, zinc, selenium, vitamin C, E and B complex are associated with improved cell mediated immunity and increased total lymphocyte count (TLC) (Chandra, 1990b). As a result, immunocompetence has been used as an index of nutritional status. A simple assessment of immune competency and visceral protein status is easily obtained from a total lymphocyte count (TLC). This test does not provide any information on which specific lymphocyte subpopulation is responsible for the lowered TLC. 

The percentage of lymphocytes comprising the total white blood cells (TLCNVBC x 100) has also been used as a marker of immune status. Lymphocytes normally represent 20% to 40% (average 32%) of the total white blood cells (Gibson, 1990). About 30% of lymphocytes are B cells (humoral immunity, produce antibodies) and 70% are T cells (cell-mediated immunity). In general, B cells are said to be less affected by nutritional status than T cells (Gibson, 1990). 

The following TLC concentrations have been associated with impaired immune function and PEM (Henderson, 1989; Gibson, 1990): 

1500-4000 mm3 1200-1500 mm3 900-1200 mm3 <900 mm3 

normal (average 2100 mm3) 

mild PEM and immunosuppression moderate PEM and immunosuppression severe PEM and immunosuppression 

However, many other factors can affect TLC such as physiological and psychological stress, sepsis, infection, neoplasia and steroids. Also, the similarity of the effects of the ageing process and of PEM on TLC, makes the usefulness of routine immunologic testing in elderly subjects difficult to interpret. Nevertheless, the beneficial role of nutrition support to enhance the immune function in the elderly (Chandra et al., 199Ob) have proven that malnutrition may partly contribute to impairment of the immune system in the aged. Thus, in conjunction with other measures of PEM, TLC can be a useful indicator of visceral protein status. 

Results: In Spata, average total lymphocyte count (TLC) was 2200mm3 for the men and 2100mm3 for the women. In Melbourne, TLC was 1860mm3 in the men and 2040mm3 in women. Gender and age group differences were not significant in Spata. In Melbourne, the women aged 70- 79 had a higher TLC than the men; age group differences were not seen. Centre differences were significant for the men only aged 70- 79 -Melbourne men had a lower TLC than the Spata men. The prevalence of low TLC «1500mm3) was significantly greater in Melbourne (20%) than Spata (7%). In Melbourne, 30% of the men aged 70- 79 had low TLC, followed by 20% of the 80+ men and women and 13% of the 70-79 women (see table 11.2.2a). 

In Spata, % lymphocytes was 34% for the men and women. In Melbourne, it was 28% for the men and 30% for the women. Gender differences were significant for the 70- 79 age group within centres -women had a greater % lymphocytes than the men. Age group differences were seen only in Melbourne women -the 80+ women had a lower % lymphocytes than their younger counterparts. Centre differences were significant for the women aged 70- 79 and the men aged 80+ -Melbourne elderly had a smaller % lymphocytes than Spata elderly. Interestingly, these subjects also had a significantly greater percentage of body fat than Spata elderly (see table 11.2.2b) . 

Table 11.2.2a    Total lymphocyte count mm3 

SPATA 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

25 2180.0i 610.5 

1274.0 1312.0 1730.0 2014.0 2589.0 3196.0 3305.0 

15 2227.0 429.9 1499.0 1499.0 1831.0 2254.0 2508.0 2976.0 2976.0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 2197.9 446.7 

1465.0 1465.0 1814.0 2107.5 2558.0 2902.0 2902.0 

9 2036.0 507.5 1080.0 1080.0 1747.0 1965.0 2475.0 2673.0 2673.0 

MELBOURNE 

70 -79 

80 + 

45 1812.8ci 548.8 840.0 1100.0 1400.0 1700.0 2200.0 2800.0 3300.0 

12 1914.0 395.2 

1300.0 1300.0 1705.0 1915.0 2150.0 2600.0 2600.0 

30 2162.0c 549.9 1280.0 1300.0 1770.0 2195.0 2470.0 3300.0 3300.0 

15 1928.0 526.5 

1100.0 1100.0 1600.0 1720.0 2300.0 2900.0 2900 .0 

, 

Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender Gender differences: Spata nil; Melbourne 70- 79. 

Age group differences: nil. 

Centre differences: men 70- 79. 

Comparisons with reported data: Many studies support the evidence that individuals above age 65 have obvious or subclinical immunodeficiencies (Chandra 1990a). Anglo- Celtic Australian elderly aged 70- 79 (IUNS) had significantly lower mean TLC (M 1605mm3:t 435, F 1680mm3 :t 806) compared with Melbourne Greeks (M 1812mm3 :t 548, F 2162mm3 :t 549). About 40% of Anglo-Celtic subjects had TLC below 1500 mm3, suggestive of impaired immune function. However, the % lymphocytes (M 25%, F 29%) were similar to Melbourne Greeks (M 28%, F 30%) .Since other measures indicated that less than 5% of Anglo-Celtic and Greek elderly may be at risk of PEM, it appears that inadequate protein and energy intake is probably not the cause of low TLC. 

Table 11.2.2b   The % lymphocytes {TLC/ WBC x 100) 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

WOMEN N 18 9 30 15 Mean 36ak 35 33chk 27h SO 4 12 6 7 Minimum 28 15 23 11 5% 28 15 24 11 25% 32 25 29 23 50% 36 33 32 26 75% 40 40 36 33 95% 47 58 43 37 Maximum 47 58 47 37 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender 

Gender differences: Spata 70- 79; Melbourne 70- 79. Age group differences: Spata nil; Melbourne women. Centre differences: men 80+; women 70-79. 

25 33a 12 15 18 27 30 36 48 82 

15 35i 

5 26 26 29 34 39 48 48 

45 29c 9 07 17 21 27 36 44 46 

12 27i 5 19 19 22 26 31 34 34 

11.2.3 

HAEMOGLOBIN & HAEMATOCRIT 

Haematologic measures, such as haemoglobin (Hb), haematocrit (Hc), mean corpuscular haemoglobin concentration (MCHC) and mean corpuscular volume (MCV) are often used as part of a comprehensive nutritional assessment. Namely to assess visceral protein reserves and the presence or risk of anaemias. The extent to which these changes can be used in the diagnosis of nutritional deficiency depends not only on the duration of the deficiency but also on whether or not confounding factors are present, such as dehydration or polycythemia due to chronic obstructive lung disease (Roe, 1986). Haematologic indices are altered with ageing, and they have a complex interrelationship with nutritional status. 

There is a strong similarity between the alterations in haematologic function seen with advancing age and those seen with PEM. In order to screen for anaemia, it is necessary to determine the packed cell volume (haematocrit reading as % of a defined volume of blood), haemoglobin level (g/dl, mean corpuscular concentration MCHC %) and mean corpuscular volume (MCV) (Lipschitz 1987). A higher percentage of below-normal haemoglobin (Hb) and haematocrit (Hc) values occurs with the increasing age of subjects. 

A lower limit of normal for Hb of 12g/dl for both males and females has been suggested (Chernoff and Lipschitz, 1988) (see also Figure 11.2.3a) .Iron deficiency anaemia is suspected in adults if: Hb concentration is below 12g/dl; Hc is <41% for men and <36% for women; MCV <80 fl and MCHC <30 g/dl (Gibson, 1990). However, these measures are relatively insensitive, concentrations falling only during third stage (severe) iron deficiency. They also lack specificity -they are affected by factors other than iron. To make a definitive diagnosis of iron deficiency anaemia further information is required on iron status (see also section 11.2.4). 

Figure 11.2.3a 

Acceptable values for haematologic measures (Roe, 1983) 

- Men 

Haemoglobin g/dl Haematocrit % 

Mean corpuscular haemoglobin conc g/dl Mean corpuscular volume fl 

16::!:2 47::!:5 34::!:2 87::!:7 

a) 

Haemoglobin 

Women 

16:t2 42:t5 34:t2 9O:tg 

Results: In Spata, average Hb concentration was 14.2g/dl for the men and 12.8g/dl for the women. In Melbourne, Hb concentration was 14.7g/dl for the men and 13.6g/dl for the women (see table 11.2.3b). Men had a higher haemoglobin concentration than the women within centres. Age group differences were not seen. Centre differences were significant for men and women aged 70- 79 -Melbourne elderly had a higher haemoglobin concentration than Spata elderly. The prevalence of low Hb concentrations «12g/dl) was significantly greater in Spata (M 7%, F 11 %) than Melbourne (M 0%, F 9%) (see table 11.2.3b). 

Table 11.2.3b   Haemoglobin concentration (g/dl) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

25 14 1 11 11 13 14 15 15 16 

.2ai .2 .4 .9 .3 .5 .0 .7 .3 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 12.7ak 0.6 11.7 11.7 12.3 12.6 13.0 14.3 14.3 

MELBOURNE 

80 + 

70 -79 

80 + 

15 14.3b 1.7 11.5 11.5 13.2 14.0 15.6 17.9 17.9 

46 14.9ci 1.2 12.1 12.6 14.2 15.0 16.0 16.7 17.2 

13 14 

1 12 12 13 14 15 16 16 

.5 .3 .5 .5 .9 .5 .1 .8 .8 

9 13.0b 0.6 12.5 12.5 12.6 13.0 13.1 14.4 14.4 

31 13 1 10 11 12 13 14 14 15 

.5ck .2 .9 .6 .8 .7 .3 .7 .1 

15 13. 

1. 10. 10. 12. 13. 14. 16. 16. 

7 6 8 8 7 8 6 4 4 

-.. Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e.f.g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79. Age group differences: nil. Centre differences: men 70-79; women 70-79. 

Comparisons with reported data: In the Euronut-Seneca study, the mean haemoglobin concentration for the elderly Greeks (M 14.6g/dl:t16, F 13.2g/dl:t14) was similar to values for Spata elderly (14.2g/dl:t1.2, F 12.7g/dl:t0.6). The prevalence of low Hb concentrations in Markopoulo (M 8.3%, F 12%) were also similar to Spata (M 7%, F 11%). Mean Hb concentrations (M 14.9g/dl, F 13.8g/dl) of 1700 American subjects aged 65-74 (Dallman et al., 1984) were similar to values found in this study, except for the prevalence of low values (M 5.2%, F 5.7%). In the Anglo-Celtic Australian study (IUNS) the mean Hb concentrations (M 15g/dl:t1.3, F 14.1 g/dl:t0.97) were similar to mean values found in Melbourne elderly (M 14.9:t1.2 g/dl, F 13.5:t1.2 g/dl) . 

b)   Haematocrlt 

Results: Average haematocrit (Hc) concentration was 44% for the men and 40% for the women in both centres (table 11.2.3b). The men were found to have a significantly higher haematocrit than the women within centres. Age group and centre differences did not reach significance. The prevalence of low Hc values in the men «41%) was about 20% and 5% in women (Hc <36% ) . 

Table 11.2.3b 

Haematocrit (%) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

25 44 3 35 39 42 43 47 49 49 

.4a .6 .1 .3 .6 .9 .2 .3 .5 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 39 1 37 37 39 39 40 44 44 

.9a .6 .4 .4 .0 .8 .7 .1 .1 

MELBOURNE 

80 + 

70 -79 

80 + 

15 44 

4 37 37 41 43 48 52 52 

.5b .2 .3 .3 .4 .0 .3 .6 .6 

46 45 6 36 39 42 44 47 51 79 

.1 c .2 .4 .3 .2 .7 .2 .8 .4 

13 41 

8 34 34 41 43 44 50 50 

.1 .9 .a .a .6 .3 .5 .4 .4 

9 41 1 39 39 40 40 41 44 44 

.Ob .7 .0 .0 .4 .9 .0 .9 .9 

31 40 

2 33 34 37 40 42 43 44 

.3c .8 .8 .8 .7 .9 .5 .7 .8 

15 40 4 32 32 38 41 44 47 47 

.9 .4 .9 .9 .5 .1 .0 .3 .3 

.. Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70- 79 and 80+; Melbourne 70- 79. 

Age group differences: nil. Centre differences: nil. 

Comparisons with reported data: In the Euronut-Seneca study the mean Hc concentrations for elderly Greeks (M 44.7%:!:4.5, F 41.0%:!:4.0) were similar to mean values for Spata elderly. In the NHANES II study, mean HC values of elderly American subjects (M 44%, F 40.8%) were also similar to mean values of elderly Greeks (Dallman 

et al., 1984). Anglo-Celtic Australian elderly (IUNS) also had similar values (M 44.8%, F 41 .9% ) . 

c) Mean Corpuscular Haemoglobin Concentration 

The MCHC is the least useful index of anaemia; it is the last to fall during iron deficiency. MCHC does not drop in anaemia of chronic disease (Gibson, 1990). 

Results: The MCHC was 31.4g/dL for both the men and women in Spata and 33.5g/dl in Melbourne. Gender and age group differences were not significant within centres. Centre differences were significant for both men and women aged 70- 79 and 80+ -Melbourne elderly had a higher MCHC than Spata elderly. Low MCHCs indicative of anaemia were not found in elderly Greeks (see table 11 .2.3c) . 

Table 11.2.3c   Mean corpuscular haemoglobin concentration g/dl 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

WOMEN I 

IN ! 18 9 31 ! 15 Mean 31.2k 31.41 33.4k i 33.51 SO 0.5 0.9 0.9 I. 0.6 Minimum 30.1 : 30.4 31.6 " 32.8 5% 30.1 

I30.4 31.7 1 32.8 25% 30.9 ; 30.5 32.4 33.0 50% 31.1 

If 31.3 33.5 33.6 75% 31.5! 32.1 34.0 33.9 

, 95% 32.3 ! 33.0 34.9 34.8 

Maximum I 32.3 33.0 34.9 34.8 'Same pair of letters show signifi::ant differences,' Wilcox a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: nil; Age group differences: nil. 

Centre differences: men 70-79 and 80+; women 70-79 and 80+. 

25 31 O 29 29 31 31 32 32 33 

.Si .9 .7 .8 .0 .7 .1 .8 .2 

15 31 

a 30 30 30 31 32 33 33 

.si .9 .1 .1 .1 .7 .2 .4 .4 

46 33 O 31 32 33 33 34 34 35 

.7i .9 .6 .2 .0 .8 .4 .9 .3 

13 33.5i 0.7 

32.3 32.3 33.0 33.4 34.2 34.7 34.7 

Comparisons with reported data: The mean MCHCs in elderly Americans (NHANES II) (M 34g/dL, F 33.9g/dL) and Anglo-Celtic Australians (IUNS) (M 33.7:!:1 g/dL, F 33.7:!:0.8g/dL) are similar to means found in Melbourne Greeks (33.5g/dL). The significantly lower MCHCs in Spata elderly may reflect a habitually lower intake of iron. 

d}   Mean Corpuscular Volume 

A low mean corpuscular volume (MCV) is a relatively specific index for iron deficiency anaemia, provided that the anaemias of infection, chronic inflammatory disease and thalassemia minor have been excluded (Gibson, 1990) . 

Results: Mean corpuscular volume (MCV} was 89fL and 86fL for both the men and women in Spata and Melbourne respectively. Gender and age group differences were not significant within centres. Centre differences were significant for men aged 80+- Spata men had a higher MCV than Melbourne men (see table 11.2.3d}. Table 11.2.3d 

Mean corpuscular volume fL 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

25 89.5 5.7 

68.5 85.3 87.7 89.0 92.9 95.2 

102.1 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 89 

3 83 83 86 89 90 96 96 

.2 .0 .2 .2 .7 .3 .8 .6 .6 

MELBOURNE 

80 + 

70 -79 

80 + 

15 92 

3 85 85 89 91 94 99 99 

.4i .8 .2 .2 .7 .3 .9 .1 .1 

46 88 11 30 71 85 89 93 103 108 

.3 .6 .7 .9 .2 .4 .6 .0 .7 

13 83 11 63 63 83 87 89 97 97 

.5j .3 .0 .0 .0 .2 .2 .5 .5 

9 88.8 3.7 84.6 84.6 85.8 87.9 91.5 95.5 95.5 

31 87.6 8.2 64.5 66.8 86.2 88.6 92.1 96.5 96.6 

15 86.7 7.2 

64.3 64.3 86.3 87.6 89.0 97.4 97.4 

-. 

Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: nil. Age group differences: nil. Centre differences: men 80+. 

Comparisons with reported data: Elderly Anglo-Celtic Australians (IUNS) have significantly higher mean MCVs (M 92:t5, F 91 :t3.6) than elderly Greeks. Interestingly, 13% of Melbourne elderly (M 70-79 9% 80+ 23%; F 70-79 13%, 80+ 7%) had MCVs below the minimum cut-off (80fL) compared to only 1% in Spata and 0% in Anglo-Celtic Australians. 

11.2.4 

IRON 

To what extent the haematological indices of anaemia are related to nutritional factors or other factors (e.g inflammation, arthritis, thalassemia minor, cardiac failure) can be verified by measuring serum iron, ferritin, folate, 812 and acute phase proteins (not measured) (Gibson, 1990). Furthermore, dehydration common in the elderly, can elevate haematological indices, thus masking underlying anaemia (Gibson, 1990). Common anaemias in the elderly include iron, folate and vitamin 812 deficiency. However, the common causes of these anaemias are different to those encountered among younger people. The combination of low serum levels of these nutrients as well as morphological changes to blood cells, are required to make a definitive diagnosis of anaemia. 

Iron deficiency is not usually considered a major nutritional problem in the aged. In fact, iron status measurements suggest that the body's iron requirements are lowest in the older age group (Lipschitz, 1990) .Iron deficiency in most cases is due to blood loss from the stomach or intestine and not due to low dietary intake. 

Iron deficiency anaemia is diagnosed from the blood as follows: low serum iron, elevated total iron binding capacity (TIBC), reduced iron saturation and reduced serum ferritin (surrogate measure of iron stores). Chronic disease anaemia (e.g inflammatory diseases, arthritis) can be distinguished from true iron deficiency as follows: low serum iron, reduced TIBC, reduced iron saturation and normal/elevated ferritin (Gibson, 1990). A definitive diagnosis of Iron deficiency anaemia is made if TIBC is raised and iron saturation is lowered; in chronic disease anaemia TIBC and iron saturation are lowered (Gibson, 1990) (see figure 11.2.4a). 

Figure 11.2.4a   Acceptable values for Serum Iron, Ferritin, Total Iron Binding Capacity, Transferrin saturation (Roe, 1983; Gibson,1990) 

Acceptable Low 

Deficient 

Overload 

I ron Jlmol/L> 15 

plasma ferritinJl9/1 TIBC Jlmol/L transferrin saturation% 

10-15 >40 45-55 >20 

<10 11-20 55-60 15-20 

>45 <=10 >60 <15 

*M> <45 >60 

400;F 

Iron deficiencyanaemia: TIBC >55f.lmol/1 and transferrin saturation <15% Chronic disease anaemia: TIBC <45f.lmol/1 and transferrin saturation <15% *For age group 65-74; <65 yrs M 300f.lg/l, F 165f.lg/1 

11.2.4.1   Total Iron binding capacity   >300 

Results: Total iron binding capacity was 60Jlmol/1 for the men and 63Jlmol/1 for the women in both Spata and Melbourne. Gender, age group and centre differences were not significant. A high TIBC (>55Jlmol/1 associated with iron deficiency anaemia) was found in 86% of the women and 71% of the men. If this is associated with low transferrin saturation then iron deficiency anaemia is suspected. A low TIBC «45Jlmol/1 associated with chronic disease anaemia) was not found in any of the subjects (see table 11.2.4.1). 

Comparisons with reported data: The TIBC means found in the Greek elderly were almost identical to mean TIBC of Anglo-Celtic Australians in Melbourne (M 60.umol/L, F 64.umol/L) and elderly in the New Mexico study (Garry et al., 1989). 

Table 11.2.4.1   Total Iron binding capacity (pmol/l) 

SPATA 

70 -79 

~ 

MELBOURNE 

80 + 

70 -79 

80 + 

WO MEN 'I N ! 18 9 ii 32 15 Mean I 62.2 62.4 11 64.8 62.2 SO 9.7 8.2 I: 9.5 7.7 Minimum 39.0 54.0 " 50.0 49.0 5% 39.0 54.0 54.0 49.0 25% 56.0 59.0 57.5 58.0 50% 62.0 59.0 63.5 62.0 75% 68.0 61.0 70.0 69.0 95% 80.0 77.0 90.0 78.0 Maximum 80.0 77.0 91.0 78.0 

Same pair of letters show significant differences, Wilcoxon p<O.O5; a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i.j,k or I between centres -for a given age group and gender 

Gender differences; nil; Age group differences; nil; Centre differences; nil. 

24 59.9 10.3 45.0 47.0 52.0 58.0 66.5 75.0 86.0 

15 57.9 7.5 

47.0 47.0 51.0 58.0 65.0 71.0 71.0 

47 62.4 11.3 45.0 50.0 57.0 60.0 67.0 88.0 

103.0 

13 62.5 10.8 48.0 48.0 54.0 62.0 71.0 87.0 87.0 

11.2.4.2 Transferrin saturation 

Results: Mean transferrin saturation in Spata was 42% for the men and 34% for the women. In Melbourne, it was 35% for the men and 28% for the women. Age group differences were not seen. Men had significantly higher transferrin saturations than the women within centres (see table 11.2.4.2). 

Centre differences were significant for the women only aged 80+ -Spata women had a higher saturation level than Melbourne women. A low transferrin saturation «15% associated with anaemia) was found in only 5% of Spata elderly and 6% of Melbourne women. A moderately low saturation (15-20%) was found in 7% of Spata women and 20% of the men. Significantly more Melbourne women had moderately low saturation levels (F 20%, M 16%). 

Table 11.2.4.2    Transferrin saturation % 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

24 39.8 15.7 14.0 14.0 29.0 40.5 51.5 60.0 71_0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 34.8 13.1 20.0 20.0 25.0 31.5 44.0 59.0 .t;q () 

MELBOURNE 

80 + 

70 -79 

80 + 

15 43 11 20 20 39 44 55 60 60 

.9b .9 .0 .0 .0 .0 .0 .0 .0 

47 35 13 20 20 27 31 42 62 71 

.5c .6 .0 .0 .0 .0 .0 .0 o 

13 35 12 18 18 27 36 40 64 64 

.3d .3 .0 .0 .0 .0 .0 .0 o 

9 34.1bl 10.4 14.0 14.0 28.0 38.0 41.0 48.0 480 

32 29 10 7 14 23 30 36 51 52 

.8c .0 .0 .0 .0 .0 .0 .0 .0 

15 25. 

8. 15. 15. 19. 23. 33. 46. 46 

8dl 5 0 0 0 0 0 0 O 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender 

Gender differences: Spata 80+; Melbourne 70-79 and 80+. Age group differences: nil. 

Centre differences: women 80+. 

Comparisons with reported data: In the Anglo-Celtic Australian elderly study (IUNS) <5% of men and women aged 70-79 had saturation levels <15%. In the National Heart Foundation iron status study (1989) of 1704 men and 4267 women aged 20-69 years, abOLJt g0/n of women and 3-4% of men had low saturation levels. 

11.2.4.3 Plasma Iron 

Iron deficiency also results in a fall in plasma iron levels, but only in the second stage when iron stores are depleted. Serum iron alone is not a good marker of iron status; infections. inflammation and cancer can produce lower serum iron levels. 

Results: In Spata, plasma iron was 24J1mol/1 for the men and 21J1mol/1 for the women. In Melbourne, serum iron was 21J1mol/1 for the men and 17J1mol/1 for the women. In Spata, gender and age group differences were not significant (see table 11.2.4.3} .Melbourne men aged 80+ had a higher serum iron than the women. Age group differences were not seen. Centre differences were seen only in the women aged 80+ -Spata women had a significantly higher plasma iron than Melbourne women. Low plasma iron levels (10- 15J1mol/l} were found in 13% of Spata men and 20% of Spata women. Significantly more Melbourne elderly had low plasma levels (M 25%, F 50%}. 

Table 11.2.4.3   Plasma iron (IJmol/l) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

25 23.0 7.0 

10.0 11.0 17.0 25.0 28.0 31.0 35.0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 20.8 5.8 

14.0 14.0 17.0 19.0 23.0 33.0 33.0 

MELBOURNE 

80 + 

70 -79 

80 + 

15 24 

5 13 13 22 25 27 37 37 

.9 .9 .0 .0 .0 .0 .0 .0 .0 

47 21.7 7.5 

12.0 13.0 16.0 20.0 26.0 36.0 48.0 

14 20 

7 10 10 15 19 25 37 37 

.6d .2 .a .a .a .a .a .a .a 

9 20 6 11 11 15 23 24 29 29 

.91 .0 .0 .0 .0 .0 .0 .0 .0 

32 18 5 6 9 15 20 22 29 32 

.8 .7 .0 .0 .0 .0 .5 .0 .0 

15 15.9dl 4.9 10.0 10.0 12.0 15.0 21.0 24.0 24.0 

Sam..-pair of letters show significant differences, Wilcoxon p<o.o5: a,b,c or d within centres -between gender for a given age group e,f.g or h within centres -between age groups for a given gender i,j.k or I between centres -for a given age group and gender Gender differences: Spata nil; Melbourne 80+. Age group differences: nil. 

Centre differences: women 80+. 

Comparisons with reported data: In the Anglo-Celtic Australian study (IUNS) mean plasma iron (M 20 Jlmol/L, F 18.8 Jlmol/L) was similar to Melbourne Greeks. In the National Heart Foundation iron status study (ages 20-69), about 8% of men and 16% of women across all age groups had levels lower than the desirable range. Asian Australian 

men had a higher mean plasma iron {17.9 Jlmol/L) than Australian-born men {15.9 Jlmol/L) and those that drank alcohol 5 or more times during the week had a significantly higher iron level {16.6j1mol/I). Obese women had the lowest iron levels {12.7 Jlmol/L) and of the women who had suffered a heart attack, 25% had a low plasma iron. In the New Mexico longitudinal study {304 subjects 65+), plasma iron at the 50% percentile was 19J1mol/1 for men and 18Jlmol for women {Garry et al., 1989). These values are significantly lower than the values obtained in Greek elderly, suggesting that Greek elderly may have greater iron stores. 

11.2.4.4   Ferritin 

Changes in plasma ferritin values parallel those in iron stores -ferritin concentration has thus been used as a measure of the body's iron stores. A plasma ferritin of 1119/I is equivalent to about 10mg of storage iron (Gibson, 1990) .Ferritin is the first index of iron status to drop in early stages of iron depletion. During infection, inflammation and cancer, ferritin levels can rise; values may be in the normal range despite the presence of iron deficiency. Therefore, a definitive diagnosis of iron deficiency can only be made when combined with TIBC and transferrin saturation. 

Results: In Spata, mean plasma ferritin was 87J1g/1 for the men and 70J1g/1 for the women. In Melbourne, mean plasma ferritin was 175J1g/1 for the men and 115J1g/1 for the women. Gender and age group differences were not significant within centres. Centre differences were seen only in the men aged 70- 79 and 80+ -Melbourne men had a significantly higher plasma ferritin than Spata men. Iron overload is suspected in the elderly if plasma ferritin levels are >400J1g/1 for men and >300J1g/1 for women (Gibson, 1990) .Only one woman in Spata (1.6% of sample) and five subjects in Melbourne (F=2, M=3) (5% of sample) had such high levels of plasma ferritin. However, storage iron levels >300J1g/1 for men and > 165J1g/1 for women are considered high in the elderly, but not necessarily iron overload. Such high levels may be detrimental to health (Salonen et al, 1992). In Spata, only one woman (4% of women) and one man (3% of men) were in this range. In contrast, significantly more Melbourne elderly had values in this range -10 women (22% of women, mainly aged 70-79) and 11 men (19% of men, mainly aged 70- 79). 

These findings indicate that Melbourne elderly aged 70- 79 have higher iron stores than Spata elderly. The larger iron stores in Melbourne elderly could be due to a greater intake of dietary iron or alcohol, and/or a higher prevalence of chronic diseases {hypertension, diabetes), inflammation, smoking, infection or cancer {see table 11.2.4.4). 

Table 11.2.4.4   Plasma ferritin (IJg/l) 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

WOMEN N 17 il 8 31 15 Mean 72.3 Ir 66.5 129.5 102.0 SO 75.2 I 35.0 122.2 71.5 Minimum 15.0 26.0 16.0 16.0 5% 15.0 26.0 17.0 16.0 25% 29.0 36.0 56.0 44.0 50% 52.0 61.5 93.0 94.0 75% 86.0 101.0 188.0 156.0 95% 331.0 109.0 462.0 244.0 Maximum 331.0 109.0 1 578.0 244.0 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i.j,k or I between centres -for a given age group and gender Gender differences: nil. 

Age group differences: nil. 

Centre differences: men 70-79 and 80+. 

23 96.9i 88.2 6.0 7.0 32.0 60.0 177.0 249.0 330.0 

14 76 38 15 15 56 76 91 172 172 

.7i .8 .0 .0 .0 .0 .0 .0 .0 

45 184.4i 125.8 20.0 32.0 82.0 152.0 270.0 414.0 502.0 

13 167.1i 138.8 26.0 26.0 46.0 73.0 268.0 361.0 361.0 

Comparisons with reported data: In the New Mexico longitudinal study (304 subjects 65+} , plasma ferritin at the 50% percentile was about 150f1g/1 for men and about 90f1g/1 for women (Garry et al., 1989}. These values are significantly greater than values found in Spata, but lower than values found in Melbourne. In the Anglo-Celtic Australian study (IUNS} mean plasma ferritin was greater (M 207f1g/L, F 136f1g/L} than Melbourne (M 175f1g/l, F 115f1g/l} and Spata elderly (M 87f1g/l, F 70f1g/I}.lt appears that upon migration, iron stores of Greeks have increased to levels found in Anglo-Celtic Australians. 

In the National Heart Foundation Study of iron status (1989) , about 2% of men and 8% of women had less than desirable levels «20 j1g/l); these subjects however were aged 20- 69 years. Studies on the elderly have found insufficient iron stores in about 5% of older subjects (Lipschitz, 1990). In this study, 11% of Spata men and 0% of Melbourne men had values below 20j1g/l. In contrast, 5% of the women in both centres had levels below  this cut-off. In the National Heart Foundation study, Asian and Southern European Australian men had higher plasma means than Australian men. Also men with hypertension, hyperlipidaemia, high alcohol intake and sedentary lifestyle had higher mean plasma ferritin levels. Southern European women were found to have lower mean plasma ferritin than those born in Australia. Women with hypertension, diabetes, heavy smokers, and high alcohol intake were also found to have higher plasma ferritin levels. 

11.2.4.5   Iron deficiency anaemia 

Results: Iron deficiency anaemia (TIBC >55J1mol/l, transferrin saturation <15%) was found in a total of 6 subjects in the study {Spata F=1 M=2; Melbourne F=3). This gives an overall prevalence of 5% for Spata (M 5%, F 4%) and 3% for Melbourne {M 0% F 6%). Anaemia of chronic disease was not found in any of the subjects (TIBC <45J1mol/l, transferrin saturation <15%). Iron depletion or at risk of iron deficiency anaemia can be detected from a low serum ferritin {<40J1g/L), which is the first biochemical measure of iron status to drop in the early stages of anaemia. The prevalence of iron depletion was significantly greater in Spata (M 20%, F 33%) than Melbourne (M 13%, F 17%). 

Comparisons with reported data: Studies have indicated that the prevalence of anaemia in healthy Australian adults is quite low, around 2-5% of the population. The highest prevalence has been reported in women (4-4.5%) and the lowest in men (0.8%) (National Heart Foundation Iron Status Study, 1989) .However, in women of child- bearing age, the prevalence of anaemia can be as high as 10-20% .In the elderly, the prevalence has also been reported to increase in the USA, Canada and Europe (Lipschitz, 1990) .A pilot study in Adelaide (Centre for Ageing Studies, 1990) on 178 healthy, free-Iiving men and women aged 60+, found iron deficiency anaemia in 8% of the sample. This level appears high relative to the general Australian population. The adequacy of iron status appears to differ between different sections of the community. In a study conducted in New Mexico on affluent healthy elderly, none of the elderly were anaemic or developed anaemia during a 5-year follow-up. In contrast, for elderly living in institutions, the prevalence of anaemia has been reported to be greater than 20% (Lipschitz, 1990). 

11.2.5   PLASMA FOLATE AND B12 

Plasma folate values have been found to be highly correlated with recent dietary intake; serum folate is therefore best measured using fasting samples (Roe, 1986). Folate deficiency, is most commonly due to a low intake of dietary folate. It can also result from 

malabsorption syndrome, alcoholism, poverty, medications (barbiturates, phenytoin, isoniazid, antibiotics), chronically-ill or demented states. Aspirin causes acute lowering of plasma folate which is unattended by other evidence of a folate deficiency. In a healthy person, total body stores of folate normally range from 10-20mg and complete cessation of dietary folate will deplete body stores within a few months. However, because energy intake is often reduced in the older age group, folate intake may be marginal or low. Plasma folate less than 3nmol/1 is considered below normal. Macrocytic anaemia is diagnosed if red cell folate concentration is less than 140ng/ml and if mean corpuscular volume exceeds 100fL (see figure 11.2.5a). 

The most common cause of 812 deficiency (plasma 812 <100pg/ml) is pernicious anaemia followed by gastrectomy or ileal resection (Roe, 1986). However, a deficiency state requires 2-3 years to develop because body stores are large (2-3mg). Serum 812 decreases with ageing. Pernicious anaemia is a disease of later life occurring more frequently as age advances -antibodies to stomach parietal cells prevent the absorption of 812. The overall prevalence in the elderly ranges between 1-2% (see table 11.2.5a). The major difference between the presentation of folate deficiency and 812 deficiency is the latter's association with neurologic manifestations (e.g paresthesias of hands and toes, forgetfulness, confusion, irritability, dementia) . 

Figure 11.2.5a 

a)  Acceptable values for Plasma 812 and Folate (Roe, 1983) 

Acceptable Low 

Deficient 

Folate nmol/1 B12pg/ml 

>6.8 >200 

3.0-6.0 100-200 

<3.0 <100 

Plasma folate 

Results: Plasma folate was 18nmol/1 for the men in both Spata and Melbourne. Spata women had a higher folate level {22nmol) than the Melbourne women {17nmol). Gender and age group differences were not seen within centres. Centre differences were seen only in the women aged 80+ -Spata women had a higher plasma concentration than Melbourne women {see table 11.2.5a). About 4% of Greek elderly {especially women) reported to be taking folate supplements. 

Comparisons with reported data: In the Euronut-Seneca study, mean plasma folate levels in the Greek elderly were significantly lower (M 14:t4nmol/1 F 16.5:t6 nmol/l) than Spata elderly (M 18:t8nmol/1, F 22:tgnmol/1). Folate status was good in all countries and centres in the Euronut study; there were no subjects at risk of deficiency with blood levels below 6.8 nmol/1. Similarly, in this study only one subject in Spata and Melbourne had plasma folate concentrations below this cut-off. In the Anglo-Celtic Australian elderly study (IUNS) mean plasma folate levels were slightly lower (M 15:t10 nmol/1, F 16:t6nmol/1) than levels found in Melbourne Greeks (M 17:t7nmol/1, F 19:t8nmol/1). The prevalence of low plasma folate <6.8nmol/1 was greater in Anglo-Celtic Australians (5%). 

Table 11.2.5a   Plasma folate (nmol/l} 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO 

I 

I' Minimum 5% 

i 25% 50% 75% 95% Maximum 

WOMEN 

N 17 i 7 30 I 

I15 Mean 21.8 : 21.91 19.2 1 15.91 SO 10.8 6.9 8.1 ,i 4.7 Minimum 8.0 16.0 9.0 i 9.9 5% ; 8.0 16.0 10.2 9.9 25% 

114.0 16.0 13.3 11.9 50% , 18.0 20.0 16.7 14.0 

I 

75% 1 24.0 29.0 20.7 19.5 95% I 46.0 33.0 36.6 25.8 Maximum; 46.0 33.0 38.2 25.8 

, l Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender Gender differences: nil. 

Age group differences: nil. 

Centre differences: women 80+. 

22 19 11 5 7 13 17 23 37 54 

.8 .a .a .a .a .a .a .a .a 

13 17 

5 10 10 13 15 22 26 26 

.3 .4 .0 .0 .0 .0 .0 .0 .0 

46 17 7 3 8 12 16 19 27 45 

.3 .1 .8 .1 .3 .7 .6 .0 .0 

13 18 7 9 9 13 16 22 30 30 

.4 .a .7 .7 .1 .6 .2 .9 .9 

b)   Plasma 812 

Results: Mean plasma 812 was 265pmol/1 for the men in both Spata and Melbourne. The mean value in Spata women was 510pmol and in Melbourne women 280pmol. In Spata, the women aged 80+ had a significantly higher plasma 812 than the men. Gender and age group differences were not seen in Melbourne. Centre differences were seen only in the women aged 80+ -Spata women had a higher plasma 812 than Melbourne women. About 4% of Greek elderly (especially women aged 80+) reported to receive a 812 injection (see chapter 5). Although the mean levels were well above the cut-off of 111 pmol used to define a high risk of deficiency (Suter and Russell, 1987), there were still 12 subjects whose levels were lower. In Spata and Melbourne, 10% of the men had levels below 111 pmol compared with 4% of Melbourne women (Spata women had higher levels). The overall prevalence in Spata and Melbourne being 8% (see table 11.2.5b). 

Table 11.2.5b   Plasma 812 (pmol/l) 

SPATA 

70 -79 

80 + 

I 

MEN 

N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

22 284.9 153.5 86.0 105.0 178.0 258.5 356.0 506.0 757.0 

13 244.4b 140.7 73.0 73.0 132.0 220.0 305.0 518.0 518.0 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

17 439.5 390.9 164.0 164.0 204.0 314.0 553.0 1770.0 1770.0 

7 580.4bl 541.3 231.0 231.0 239.0 444.0 574.0 1770.0 1770.0 

MELBOURNE 

70 -79 

80 + 

46 286.6f 220.6 73.0 83.0 182.0 252.5 291.0 625.0 1476.0 

13 239.4f 102.3 97.0 97.0 169.0 212.0 330.0 385.0 385.0 

30 310.6 175.7 101.0 145.0 211.0 258.0 309.0 693.0 831.0 

15 252.71 92.9 37.0 37.0 223.0 251.0 293.0 429.0 429.0 

. Same pair of letters show significant differences, Wilcoxon p<O.O5; 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender Gender differences: Spata 80+; Melbourne nil. 

Age group differences: Spata nil; Melbourne men. Centre differences: women 80+. 

Comparisons with reported data: In the Euronut-Seneca study the men at the Greek centres had similar mean plasma 812 levels (M 312::t180pmol/l) to Spata men (284::t150pmol). However, Spata women (440::t390pmol/l) had significantly greater values than the Euronut Greek women (254::t180pmol/I). In the Euronut study the overall prevalence for high risk of deficiency was 2.7% and appeared to be more common in men. The highest prevalences were found in the study sites located in the Netherlands (10%), Hungary (9.7%), and France (7.1%). The overall prevalence at the Greek sites were low (Markopoulo 2.4%, Crete 1.6%). In the Anglo-Celtic Australian elderly study (IUNS) mean plasma 812 concentrations (M 253::t91pmol/l, F 295::t123pmol/l) were similar to means of Melbourne Greeks (M 287::t220pmol/l, F 310::t175pmol/I). All the minimum values of Anglo-Celtic Australians exceeded 11 Opmol/l. 

11.2.6   SERUM LIPIDS 

Total cholesterol can indicate poor nutrition at both extremes: levels below 3.5mmol/1 have been associated with PEM and increased mortality in nursing home populations, and levels above 5.5mg/dl have been identified as high risk for cardiovascular disease (Morley, 1990). Low density lipoprotein cholesterol (LDL) concentration, remains an independent risk factor into old age. The Honolulu Heart study showed this to be the case in men older than 65 years (Benfante and Reed, 1990); this is confirmed in the most recent analysis of the Framingham cohort (Castelli et al., 1986). Equally, elevated high-density lipoprotein (HDL) cholesterol confers protection in older as well as younger people (M >1.0 mmol/l, F 1.2mmol/I). A cross-sectional survey of 1280 80-year-old men in Sweden found them to have a moderately low plasma cholesterol concentration, suggesting selective mortality (Stavenow et al., 1990). Even at such an old age raised LDL cholesterol levels predicted cardiovascular disease (>4.0mmol/I). The implications are that national strategies to counter coronary heart disease by reducing the average cholesterol level also apply to the elderly (Nestel, 1992). 

11.2.6.1   Serum Cholesterol 

Cholesterol metabolism changes with ageing, resulting in the age-related increases in cholesterol levels. Diminished LDL removal due to declines in receptor activity has been suggested to be the cause of this rise in blood lipids with age. However, it should be noted that in some non-Western societies, this rise does not occur (Nestel, 1992). 

Results: In Spata, serum cholesterol concentration was 6.3mmol/1 for the men and 7.0mmol/1 for the women. In Melbourne, serum cholesterol concentration was 6.1 mmol/1 for both the women and the men (see table 11.2.6.1). Gender and age group differences were not significant in Melbourne. In Spata, the women aged 70- 79 had a higher cholesterol level than the men; age group differences were not seen. Centre differences were significant for the women only 80+ -Spata women had a higher cholesterol level than the Melbourne women. Serum cholesterol >5.5mmol/1 is associated with increased risk from cardiovascular disease. The majority of the elderly in Spata (M 70%, F 78%) 

and Melbourne (M 66%, F 67%) had serum total cholesterol levels above 5.5mmol/l. 

Table 11.2.6.1   Serum total cholesterol (mmol/l) 

SPATA 

70 -79 

MEN N 

Mean SO 

Minimum 

5% u 

25% 50% 75% 95% Maximum 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

MELBOURNE 

80 + 

70 -79 

80 + 

18 9 i 

l32 

1115 7.1 a 7.21 6.3 !, 6.01 2.5 .1.3 1.2 1 1.3 

I 2.3 5.4 4.0 " 3.7 I 

I2.3 5.4 4.3 .3.7 5.3 '1 6.1 5.2 5.2 

7.3 7.1 6.3 5.7 8.0 8.0 7.0 7.2 

1 ~ ~.~ i[ ~.~ i ~.~ A.~ II9.3 8.4 8.5 14.2j 9.3 l 8.5 .8.5 I 

Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender Gender differences: Spata 70- 79; Melbourne nil. 

Age group differences: nil. Centre differences: women 80+. 

25 6 1 2 3 5 5 7 8 8 

.1a .3 .3 .9 .4 .9 .0 .0 .4 

15 6.6 1.7 3.7 3.7 5.5 6.4 7.5 10.7 10.7 

47 6. 1. 3. 4. 5. 6. 6. 8. 8. 

1 O 4 8 4 1 8 3 4 

14 6. 1. 4. 4. 5. 6. 6. 7. 7. 

1 O 4 4 2 1 9 6 6 

Comparisons with reported data: Serum total cholesterol levels in elderly women tend to be greater than levels found in men of comparable age; however cholesterol levels tend to decline in both men and women at very advanced ages (Kannel. 1988). In the 

Euronut-Seneca study, mean serum total cholesterol levels of elderly Greek men in Markopoulo (6.0:t1.2mmol/l) were similar to Spata men (6.1 :t1.3mmol/I). Markopoulo women had significantly lower (6.1 :t1.1 mmol/l) cholesterol levels than Spata women (7.1 :t1.9mmol/I). Overall, in the Euronut study the elderly Greeks on the island of Crete had the lowest mean cholesterol levels (M 5.76:t1 mmol/l, F 5.86:t1 mmol/l) and women at all centres tended to have significantly higher cholesterol levels than the men (de Groot et al., 1991). In the Anglo-Celtic Australian elderly study (IUNS) mean serum cholesterol levels (M 5.8:t1 mmol/l, F 6.6:tO.96mmol/l) were similar to Melbourne Greeks (M 6.0:t1mmol/1, F 6.3:t1mmol/1). These values are also similar to values obtained from the longitudinal study of elderly people in New Mexico (median M 5.8mmol/l, F 6.6mmol/1) (Garry et al., 1989). 

11.2.6.2   Serum Trlglycerldes 

Raised serum triglyceride levels (>2.0mmol/l) are now also generally recognized as increasing cardiovascular risk, more so in women than in men. This is particularly true if accompanied by low Hal and/or raised lal cholesterol. Aortic atherosclerosis in particular is strongly correlated with hypertriglyceridemia. The rise in plasma triglyceride that accompanies ageing therefore deserves remedial action (Nestel, 1992) . 

Results: Serum triglyceride concentration was 1.6mmol/1 for the men and 1.4mmol/1 for the women. In Melbourne, triglyceride concentration was 1.3mmol/1 for both the women and the men. Gender, age group and centre differences were not significant. A serum triglyceride concentration >2.0mmol/1 is associated with increased risk from cardiovascular disease. A significantly greater proportion of Spata men had serum triglycerides above 2.0mmol/1 (25%) compared with Spata women (7%) and Melbourne elderly (M 10%, F 13%) (see table 11.2.6.2) . 

Comparisons with reported data: In the Euronut-Seneca study, mean serum triglyceride levels of elderly Greeks in Markopoulo (M 1.5:t1.0mmol/l, F 1.1 :to.3mmol/l) were similar to Spata Greeks (M 1.6:tO.7mmol/l, F 1.3:tO.7mmol/I). Overall in the Euronut study, elderly Greek men on the island of Crete had one of lowest mean triglyceride levels (1.29:tO.6 mmol/l) and men at all centres tended to have significantly higher triglyceride levels than the women (de Groot et al., 1991). In the Anglo-Celtic Australian elderly study (IUNS) mean serum triglyceride levels (M 1.4:tO.6mmol/l, F 1.5:tO.9mmol/l) were similar to Melbourne Greeks (M 1.3:tO.7mmol/l, F 1.3:tO.5mmol/I). These values are also similar to values obtained from the longitudinal study of elderly people in New Mexico (median M 1.4mmol/l, F 1.4mmol/l) (Garry et al., 1989). 

Table 11.2.6.2   Serum trlglycerldes (mmol/l) 

SPATA 

70 -79 

~ 

MELBOURNE 

80 + 

70 -79 

80 + 

WOMEN 

N 18 9 32 15 Mean 1 .3 1 .6 1 .3 1 .4 SO 0.7 0.5 0.5 0.6 Minimum 0.5 0.6 0.5 0.7 5% 0.5 0.6 0.5 0.7 25% 0.9 1.3 0.8 1.1 50% 1 .2 1 .8 1 .1 1 .3 75% 1 .7 1 .9 1 .5 1 .6 

I 95% 3.4 2.1 2.4 2.6 I Maximum 3.4 2.1 2.8 2.6 Same pair of letters show significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: nil. Age group differences: nil. Centre differences: nil. 

25 1.6 0.7 0.3 0.5 1.1 1.6 2.2 2.8 2.9 

15 1.7 1.0. 0.9 0.9 1.2 1.3 1.8 4.1 4.1 

47 1.3 0.7 0.2 0.5 0.9 1.3 1.5 2.7 3.7 

14 1.3 0.5 0.7 0.7 0.9 1.4 1.7 2.3 2.3 

11.2.6.3   High density lipoprotein cholesterol 

Results: In Spata, HDL cholesterol concentration was 1.4mmol/1 for the men and 1.6mmol/1 for the women. The women in both age groups had a higher HDL cholesterol than the men. In Melbourne, HDL cholesterol concentration was 1.3mmol/1 for the men and 1.4mmol/1 for the women. In Melbourne, only the women aged 70- 79 had a significantly higher HDL cholesterol than the men. Age group differences were not seen within centres. Centre differences were seen in the men only aged 70- 79 -Spata men had a significantly higher HDL cholesterol than Melbourne men. HDL cholesterol > 1 mmol/1 (men) or 1.2mmol/1 (women) is associated with reduced risk from cardiovascular disease. A significantly greater proportion of Spata elderly (F 96%, M 

95%) had HDL cholesterol above 1 mmol/1 (men) or 1.2mmol/1 (women) than Melbourne elderly (M 56%, F 70%) (see table 11.2.6.3). 

Table 11.2.6.3  Serum HDL-cholesterol (mmol/l) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

25 1.4ai 0.3 0.8 1.0 1.2 1.4 1.6 1.7 2.1 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 1.7a 0.4 1.3 1.3 1.4 1.6 1.9 2.6 2.6 

MELBOURNE 

80 + 

70 -79 

80 + 

15 1.3b 0.2 1.0 1.0 1.1 1.2 1.5 1.7 1.7 

47 1.2ci 0.3 0.8 0.8 1.0 1.2 1.4 1.8 2.0 

14 1 O 1 1 1 1 1 1 1 

.4 .3 .0 .0 .1 .3 .5 .9 .9 

9 1 O 1 1 1 1 1 1 1 

.5b .3 .0 .0 .3 .6 .7 .8 .8 

32 1 0 0 O 1 1 1 2 2 

.5c .4 .9 .9 .3 .4 .7 .4 .7 

15 1.3 0.2 1.0 1.0 1.1 1.3 1.5 1.8 1.8 

-. Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: Spata 70-79 and 80+; Melbourne 70-79. 

Age group differences: nil. 

Centre differences: men 70- 79. 

Comparisons with reported data: In the Euronut-Seneca study, mean serum HDL- chol levels of elderly Greeks in Markopoulo (M 1.1 :to.3mmol/l, F 1.5:tO.4) were lower than levels found in Spata (M 1.4:tO.3mmol/l, F 1.7:tO.4). Overall, in the Euronut study the women at all centres tended to have significantly higher HDL cholesterol levels than the men (de Groot et al., 1991). In the Anglo-Celtic Australian elderly study (IUNS) mean serum HDL cholesterol levels (M 1.3:tO.3mmol/l, F 1.5:tO.3mmol/l) were similar to Melbourne Greeks (M 1.2:tO.3mmol/l, F 1.5:tO.4mmol/I). These values are also similar to values obtained from the longitudinal study of elderly people in New Mexico (median M 1.3 mmol/l, F 1.5mmol/l) (Garry et al., 1989). 

11.2.6.4   Low density lipoprotein cholesterol 

Results: LDL cholesterol concentration was 4.2mmol/1 for the men and 4.9mmol/1 for the women. In Melbourne, LDL cholesterol concentration was 4.2mmol/1 for both the women and the men. Gender, age group and centre differences were not significant. LDL cholesterol >4mmol/1 is associated with increased risk from cardiovascular disease. A significantly smaller proportion of Spata men (mainly aged 70-79) had LDL cholesterol levels above 4mmol/1 (45%) compared with Spata women (67%) and Melbourne elderly (M 56%, F 57%) (see table 11.2.6.4) . 

Table 11.2.6.4   Serum LDL-chol (mmol/l) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

25 3.9 1.1 0.7 2.0 3.4 4.0 4.8 5.5 6.1 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

18 4, 2 0 O 3 4 5 12 12 

.8 .4 .2 .2 .3 .7 .8 .0 .0 

MELBOURNE 

80 + 

70 -79 

80 + 

15 4. 1. 2. 2. 3. 4. 5. 7. 7 

5 4 3 3 7 3 3 6 6 

4 i 

7 4 O 2 2 3 4 4 5 6 

.2 .9 .0 .7 .6 .2 .9 .9 .7 

14 4 O 2 2 3 4 4 5 5 

.1 .9 .4 .4 .6 .4 .6 .5 .5 

9 5 1 3 3 4 4 5 7 7 

.0 .3 .6 .6 .0 .6 .6 .3 .3 

3: 

2 4 1 2 2 3 4 4 5 5 

.2 .0 .3 .4 .2 .3 .9 .5 .9 

15 4. 1. 2.1 2.1 3. 3. 4. 6. 6. 

1 3 0 O 4 8 9 9 9 

Same pair of letters show "STijnificant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: nil. Age group differences: nil. Centre differences: nil, 

Comparisons with reported data: In the Euronut-Seneca study, serum LDL cholesterol levels were not reported. In other studies, LDL cholesterol levels tend to be higher in elderly women than in the men. In the Anglo-Celtic Australian elderly study (IUNS} mean serum LDL cholesterol levels were 3.9:!:0.9mmol/1 for the men and 4.4:!:0.8mmol/1 for the women. Similarly, in the longitudinal study of elderly people in New Mexico, median LDL cholesterol was lower for men (3.7 mmol/l) than for the women (F 4.1 mmol/l) (Garry et al., 1989}. This was also seen in Spata (M 3.9:!:1.1, F 4.8:!:2.4) but not in Melbourne (M 4.2:!:0.9, F 4.2:!:1.0). 

11.2.6.5 LDL to H DL cholesterol ratio 

Results: The LDL/HDL ratio was 3.2 for both the women and the men in Spata. Gender and age group differences were not significant. In Melbourne, the mean ratio was 3.3 for the men and 3.0 for the women. The men aged 70-79 had a higher ratio than the women; age group differences were not seen. Centre differences were significant for the men aged 70- 79 -Spata men had a lower LDL/HDL ratio than the Melbourne men. LDLJHDL ratio >4 is associated with increased risk from cardiovascular disease. A significantly smaller proportion of Spata men (mainly aged 70- 79) had LDLJHDL ratios above 4 (20%) compared with Melbourne men (30% mainly aged 70-79). In contrast, a greater proportion of Spata women (18%) had ratios above 4 compared with Melbourne women (11%) (see table 11.2.6.5). 

Comparisons with reported data: In the Euronut-Seneca study, HDl cholesterol/total cholesterol ratios were reported; a ratio above 0.2 is associated with reduced risk from cardiovascular diseases. The mean ratio for the Markopoulo women (0.26:t0.06) was similar to Spata women (0.27:t0.1 ) .In contrast, the mean ratio was significantly lower for Markopoulo men (0.19:t0.06) compared with Spata men (0.25:t0.1). Overall in the Euronut study, women tended to have a higher mean ratio than the men. In Markopoulo, the women had the highest ratio and the men one of the lowest ratios, of the 18 centres studied. In the Anglo-Celtic Australian elderly study (IUNS) the mean lDL/HDl ratios (M 3.3:t1.2, F 3.0:t0.9) were similar to Melbourne Greeks (M 3.6:t1.2, F 2.9:t1.0). 

Table 11.2.6.5   LD/HDL 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% 

I Maximum 

WOMEN !1 ' 

IN 18 I 9 : 32 15 Mean 2.9 j 3.5 2.9c 3.2 SO 1 .5 1 .5 1 .0 1 .2 Minimum 0.1 I 2.2 1.3 1.9 5% 0.1 : 2.2 1.3 i 1.9 25% 1.9 2.7 2.1 

1".. 2.5 50% 3.2 3.1 3.0 2.9 ! 75% 3.8 3.2 ! 3.5 3.8 95% 6.5 7.0 ! 4.5 6.9 Maximum 6.5 7.0 5.8 6.9 

'Same pair of letters show signifi~ant differences,. WiJcoxon p< a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i.j,k or I between centres -for a given age group and gender Gender differences: Spata nil; Melbourne 70- 79. Age group differences: nil. 

Centre differences: men 70- 79. 

25 2 1 a 1 2 2 3 5 5 

.9i .2 '.4 .7 .2 .7 .3 .1 .7 

15 3 1 2 2 2 3 4 6 6 

.5 .0 .1 .1 .8 .5 .2 .2 .2 

47 3 1 1 1 2 3 4 5 7 

.6ci .2 .5 .8 .9 .5 .4 .3 .9 

14 3 O 1 1 2 3 3 5 5 

.1 .9 .4 .4 .8 .0 .7 .1 .1 

11.2.7   SERUM GLUCOSE 

Ageing is associated with altered regulation of carbohydrate metabolism, often presenting as impaired glucose tolerance and subsequently as diabetes mellitus. Both of these conditions are associated with an increased rate of mortality from cardiovascular disease (Maddox et al., 1987). Many studies have documented a marked increase (fourfold) in incidence of diabetes with age. The estimated overall prevalence of diabetes in many Western countries is about 8% of people aged over 65 (USA 8%, Australia 4%). The prevalence at younger ages is less than 2% (Maddox et al., 1987). The prevalence of diabetes is even higher in Southern Europeans. For example, the prevalence of diabetes in Southern European born Australians is about 12% (see Appendix 1 -ABS,  1991b and chapter 5 section 5.3.3.1) and elderly Greeks in Markopoulo Greece about 8% (de Groot et al., 1991). 

Results: In Spata, fasting serum glucose was 5.5mmo/1 for the men and 5.8mmol/1 for the women. In Melbourne, fasting serum glucose was 6.2mmol/1 for both the women and the men. Gender, age group and centre differences were not significant. Impaired glucose tolerance and diabetes are diagnosed if fasting serum glucose is between 5.5- 7.7 mmol/1 and >7.7mmol/1 respectively (Gibson, 1990). A significantly greater proportion of women in Spata (36%) appeared to have glucose intolerance compared with Melbourne women (15%). However, diabetes appeared to be almost three times more prevalent in Melbourne women (20%) than Spata women (8%) (see table 11.2.7). 

Table 11.2.7   Fasting serum glucose mmol/1 

SPATA 

70 -79 

MEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

~ 

24 5 1 4 4 4 5 5 6 11 

.5 .4 .2 .4 .7 .1 .5 .9 .6 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

17 5 1 4 4 4 5 5 11 11 

.8 .7 .4 .4 .9 .2 .8 .3 .3 

MELBOURNE 

80 + 

70 -79 

80 + 

14 5. 0. 4. 4. 4. 5. 6. 7. 7. 

5 7 3 3 9 3 0 0 O 

46 6.3 2.5 4.1 4.3 4.9 5.5 6.2 11.8 15.8 

14 6.0 2.3 3.7 3.7 4.6 5.5 6.4 12.3 12.3 

8 5.8 1.3 4.5 4.5 5.0 5.5 6.0 8.7 8.7 

31 5.9 2.4 4.0 4.3 4.5 4.9 5.9 11.9 14.1 

15 6.7 2.7 4.6 4.6 5.0 5.4 7.8 13.5 13.5 

--"- Same pair of letters show significant differences, Wilcoxon p<O.O5: 

a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender 

Gender differences: nil. Age group differences: nil. Centre differences: nil. 

Similar proportions of men had glucose intolerance (Spata 26%, Melbourne 33%) but significantly more Melbourne men (13%) had serum glucose levels in the range of diabetes compared with Spata men (3%). Since medication for diabetes lowers serum glucose, the actual prevalence of diabetes may be even higher than prevalence calculated from blood results alone (see also Chapter 5). 

11.3   BIOLOGICAL AGE & SKIN MICROTOPOGRAPHY 

Chronological age is the most usual basis for defining the elderly. However, population studies have found functional variation to be very large at the same chronological age Chronological age seems in fact to be increasingly less valuable as a marker of functional ability with advancing years. This is partly because organs age at a different rate within and between individuals (Steen, in press). 

A separate issue is the question of identifying the aged on the basis of their biology as distinct from chronology. Biological age is inversely related to the time left of the genetically determined life span (genotype). Biological age is a measure of physical age or how well the body is ageing. For example, a 70-year-old person with a genetically determined life span of 80 years is, thus, biologically older than an individual with the same chronological age, whose genetically determined life span is 100 years. 

Obviously, diseases also interfere with the expected life time of any individual irrespective of both chronological, functional and biological age. Dependable markers of biological age are few and there is insufficient agreement on how these should be synthesized to obtain a global measure of biological age. There is no evidence that a general factor of biological age exists. There appears to be many biological ages each related to a specific performance or organ (Walford, 1986; Dietz,1979). 

Particular examples of biological age include voice analysis (Linville and Fisher, 1985) and steroid hormone profile (Walford, 1986) .Many of these tests are invasive and time consuming. It is well known that the appearance and properties of the skin change with age. These changes are due to a combination of the ageing processes and the environment (e.g to sun exposure). The skin, being the largest organ in the body, may be a useful index for obtaining a global measure of biological age (Steen, in press). 

A silicone rubber impression material has been utilized to measure skin texture changes in relation to sun exposure, known as skin microtopography (Holman et al, 1984a, 1984b). This method is non-invasive, fast and painless. In this study the silicone rubber material was placed on areas of the body which had limited sun exposure (e.g forearm) and on areas that had maximum sun exposure (back of hand) .It was hypothesised that if the degree of wrinkling on the hand was similar in Spata and Melbourne then one could assume that sun exposure was equivalent. Any differences in the less sun exposed sites could therefore be assumed to be caused by other factors, such as ageing. 

A grading method (accompanied by photos) described by Beagly and Gibson (1980) was used to grade skin imprints according to a 6-step scale with the aid of a binocular microscope at x10 magnification (see also Chapter 3) .A grade of 1 represented very young skin with no damage, grade 3 first signs of ageing and skin damage, grade 6 marked ageing and damage seen. This grading system was originally developed to measure varying degrees of skin wrinkling. It has only been applied so far to measure skin wrinkling due to sun exposure and not due to ageing per se. This grading system, therefore, did not give an exact biological age. It was used qualitatively to classify subjects according to the degree of wrinkling and presumably biological 'function'. 

a) Skin test on hand 

Results: In Spata, average skin test grade on the hand was 5 for the men and 5.2 for the women. In Melbourne, average grade was 4.7 for the men and 4.8 for the women. Gender, age group and centre differences were not significant, suggesting that wrinkling/ageing on the hands caused by environmental exposure was the same in both centres. Therefore, differences in wrinkling/ageing at other sites on the body (which are less exposed) could be attributed to other factors and not due to environmental exposure. These differences may indicate biological age (see table 11.3a). 

b)  Skin test on arm 

Results: In Spata, average skin test grade on the arm was 2 for the men and 2.2 for the women. In Melbourne, average grade was 2.4 for both the men and women. Gender differences were not seen within centres. Spata men aged 80+ had a higher grade than the younger men. Melbourne women 80+ had a higher grade than the younger women. Centre differences were significant for the men only aged 70- 79 -Spata men had a lower score than Melbourne men. The finding that Spata men aged 70- 79 had less wrinkling than Melbourne men is interesting, suggesting that Spata men are biologically  younger and more fit than Melbourne men. This is in part supported by the biological measures mentioned above (see table 11.3b) . 

Table 11.3a   Skin test on hand (grade 1-6) 

SPATA 

70 -79 

MELBOURNE 

80 + 

70 -79 

80 + 

MEN i N 

I Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

~ 

1WOMEN IN 

[2°1[ 90 56 35 Mean i. 5.1 5.3 4.8 4.9 SD .0.8 0.7 : 0.8 0.9 

5% 3.7 ; 4.0 i 3.5 

I3.2 25% 4.5 .5.0 4.0 : 4.5 50% 5.0 5.5 5.0 5.0 75% 5.9 5.7 I 5.6 5.7 

95%.1: 6.0 6.0 I 6.0 

16.0 Maximum 6.0 6.0 6.0 6.0 

'Same pair of letters show signifi~ant differences, I i a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,j,k or I between centres -for a given age group and gender Gender differences: nil. 

Age group differences: nil. Centre differences: nil. 

26 4 O 4 4 4 4 5 6 6 

.8 .6 .0 .0 .2 .9 .0 .0 00 

14 5.2 0.8 4.0 4.0 4.5 5.5 6.0 6.0 6.0 

59 4.7 0.9 2.7 3.2 4.0 5.0 5.5 6.0 6.0 

27 4.8 0.9 3.0 3.7 4.0 4.7 5.7 6.0 6.0 

Table 11.3b 

Skin test on arm {grade 1-6) 

SPATA 

70 -79 

MEN N 

Mean SO Minimum +5% 25% 50% 75% 95% Maximum 

26 1.8ei 0.5 1.0 1.2 1.5 1.7 2.2 2.5 2.7 

WOMEN N 

Mean SO Minimum 5% 

25% 50% 75% 95% Maximum 

20 2 0 1 1 1 2 2 3 3 

.0 .8 .0 .0 .4 .1 .6 .4 .8 

MELBOURNE 

80 + 

70 -79 

80 + 

14 2.2e 0.5 1.2 1.2 2.0 2.4 2.5 2.7 2.7 

59 2 O 1 1 1 2 3 4 5 

.4i .8 .2 .5 .7 .2 .0 .7 .0 

27 2 O 1 1 1 2 3 3 5 

.4 .8 .2 .2 .7 .2 .0 .7 .0 

9 2 O 1 1 2 2 2 3 3 

.4 .5 .7 .7 .0 .5 .7 .2 .2 

56 2 O 1 1 1 2 2 3 4 

.1 h .6 .0 .0 .7 .0 .5 .2 .0 

35 2 O 1 1 2 2 3 4 4 

.6h .7 .2 .2 .0 .7 .0 .0 .0 

Same pair of letterSShow significant differences, Wilcoxon p<O.O5: a,b,c or d within centres -between gender for a given age group e,f,g or h within centres -between age groups for a given gender i,i,k or I between centres -for a given age group and gender Gender differences: nil. 

Age group differences: Spata men; Melbourne women. Centre differences: men 70- 79. 

11.4   DISCUSSION 

When interpreting the blood results of this study, one should keep in mind that the average participation rate for blood testing was 52% giving a total of 67 (M 40, F 27) subjects in Spata and 107 (M 60, F 47) subjects in Melbourne. The blood tests are therefore not truly representative of all elderly Greeks living in Spata and Melbourne. Similarly, in Spata, anthropometry was measured only on those subjects that had their blood measured (in Melbourne, all subjects had anthropometry measured). The anthropometric measurements may therefore not be truly representative of all elderly Greeks living in Spata. 

Mortality rates are higher if the BMI is outside the range 20 to 32 kg/m2 in both middle and old age (Roche, in press). The percentage prevalences indicate that Melbourne Greeks, particularly women aged 70- 79, are at greater risk of mortality than Spata Greeks because of high BMI values. However, the sample size in Spata was small and may not represent the true prevalence of obesity. For example, the prevalence of obesity in Greek subjects participating in the Euronut study was similar to the prevalence of obesity in Melbourne Greeks (de Groot et al., 1991). 

In contrast, the health consequences of moderate overweight (about 45% of elderly Greeks) is still a subject of controversy, being possibly a likely sign of 'good health' (Andres, 1985). The BMI values of Greek elderly are also consistent with other studies in the US and Europe; there appears to be an overall tendency for BMI to be greater in women than men and for BMls to decrease with age (Roche, in press; de Groot et al., 1991) .Furthermore, Southern European elderly (in Europe and Australia) appear to have one of the highest prevalences of obesity (>30%) compared with other ethnic groups, such as Anglo-Celtic Australians «15%) (Wahlqvist et al., in press; de Groot et al, 1991; National Heart Foundation, 1985) . 

Abdominal obesity (or waist hip ratios greater than 0.9 for men and 0.8 for women) has been associated with increased risks of cardiovascular diseases, hypertension, gall bladder diseases and diabetes (Gillum, 1987; Hartz et al., 1984; Lapidus et al., 1984; Peiris et al., 1992). Apart from the high prevalence of obesity in elderly Greeks (>30%), almost all the subjects had waist hip ratios above the recommended cut off .This has also been found in Greek elderly in the Euronut study (de Groot et al., 1991) . 

Given the high prevalence of obesity in elderly Greeks, the low tricep skinfold values obtained were probably related to the difficulty in measuring obese subjects with very firm fat tissue (Lukaski, 1987). Similarly low tricep skinfolds were obtained from obese 

subjects in the Euronut study (de Groot et al., 1991). The skinfold measurement technique was validated against electrical impedance. Overall, fat and lean mass calculated by these two independent methods were highly correlated (R2 0.7, p<0.001). 

In addition to the Durnin equation (Durnin and Womersley, 1973), the Deurenberg equation (Deurenberg et al., 1990a, 1991b) was used to estimate fat and lean mass. Interestingly, the Deurenberg equation (which relies on height, weight, age) , yielded percentage body fat values which were 30% higher (M 33%, F 49%) than the values calculated with the Durnin equation which relies on skinfolds (M 27%, F 38%). The Durnin equation has been derived from subjects aged under 70 years and when applied to subjects aged 70+ leads to underestimations of body fat, since percent body fat tends to increase with age. Furthermore, reliance on skinfold measurements places serious limitations when applied to obese subjects (Lukaski, 1987). The high percentage of body fat found in elderly Greeks could be due to cohort effects. A more likely reason is selective mortality because low weight and low values for body mass index are associated with increased mortality rates in the elderly (Roche, in press) . 

Apart from the alarmingly high prevalence of obesity in elderly Greeks, another concern lies with low BMI values, which are also associated with mortality. The overall prevalence of underweight (BMI <20) was low (2%). However the 80+ elderly appeared to be at particular risk of chronic energy undernutrition, especially Melbourne women (8.5%) and Spata men (6.6%). These low values reflecting low body reserves and possibly malnutrition, might ind icate nutritional hazards and serious health risks (And res, 1985) . Similarly in the Euronut study (de Groot et al., 1991), 8% of the Greek men in Markopoulo aged 75 had BMis under 20, as did more than 8% of subjects in four other study sites. The risk of PEM in the Spata men aged 80+ and Melbourne women aged 80+ is further supported by arm muscle area (AMA). Low values for AMA are associated with increased mortality rates (Heymsfield et al., 1982). AMA gives an indication of the body's muscle mass and hence somatic protein reserves (Gibson, 1990). PEM is suspected if AMA values are <=44cm2 for men and <=30cm2 for women aged 65- 75 (Frisancho, 1981) .About 20% of the Melbourne women aged 80+ had AMA values <=30cm2 and 40% of Spata men aged 80+ had AMA values <44cm2. 

Nutritional deficits identified on the basis of blood tests may be the result of dietary inadequacy or alternatively, may be due to the presence of disease, drug-nutrient interactions or decreased digestive and absorptive function (Roe, 1986). Furthermore, caution is required in the interpretation of many biochemical findings since 'normal'  ranges for the elderly are largely unknown and blood nutrient levels often bear little relation to whole body nutrient status (Mitchell and Chernoff, 1991; Mitchell, 1991). 

Serum albumin has been extensively used as a marker of protein status, namely visceral protein (Mitchell and Lipschitz, 1982). The serum albumin values of elderly Greeks demonstrates the absence of serious health problems and a more than optimal protein intake. However, about 7% of the Melbourne Greek women aged 80+ had serum albumin values less than the minimum cut-off «359/I) suggesting risk of PEM. 

Based upon total lymphocyte counts (TLC) and % lymphocytes, these results suggest that the immune function of Melbourne Greeks may not be as good as Spata Greeks, which appears to be dropping to the lower levels found in Anglo-Celtic Australians (Wahlqvist et al., in press). There is a general trend for the elderly Greek women to have a better immune status than the men and for immune status to decline with age. Many studies support the evidence that individuals above age 65 have obvious or subclinical immunodeficiencies (Chandra, 1990a). One can only speculate as to the causes for lowered immune function in Melbourne Greeks. It does not appear to be related to inadequate protein or energy intake. However, inadequate intakes of other nutrients (vitamin E) , or excessive intake of dietary iron (Stadtman, 1992) , greater prevalence of obesity or differences in exercise levels and psychological stress levels (Berkman, 1988; Monjan, 1981) may partly explain these results. 

High storage iron levels were more prevalent in Melbourne (20%) than Spata (3%), approaching the high levels found in Anglo-Celtic Australians (>20%). The larger iron stores in Melbourne elderly could be due to a greater intake of dietary iron or alcohol, and/or a higher prevalence of chronic diseases (hypertension, diabetes), inflammation, smoking, infection or cancer. High levels of storage iron have been associated with heart disease, colon and stomach cancer, impaired immunity, ageing and inflammatory disease (Stadtman, 1992). The extent to which iron status explains the differences in chronic disease prevalence in elderly Greeks needs further investigation (see chapter 5). 

It has recently been suggested that iron deficiency may offer protection against heart disease and cancer, but there is limited evidence for this. This hypothesis is based on the premise that high levels of iron, or increased availability in the body, may increase the amount of free radical damage. Salonen et al (1992) carried out a prospective study on 2000 middle aged men. Those men who had serum ferritin greater than 20°.ug/L were more likely to suffer a heart attack than those with lower levels, especially if combined with elevated levels of LDL cholesterol. It has been suqqested that high body stores of 

iron may playa role as a pro-oxidant thereby oxidising LDL cholesterol and enhancing its uptake by macrophages and promoting formation of foam cells in atherosclerotic plaques. 

The evidence linking iron and cancer is not as strong as for heart disease. There is some evidence of a relationship between increased body stores and colorectal, pancreatic, stomach and lung cancer in men and gall bladder cancer in women (US National Research Council, 1989). Red meat, a good source of iron, is positively associated with colonic cancer, at least in women (Willet et al., 1990). It has also been postulated that by enhancing oxygen radical production it promotes cancerous cells, for which iron also acts as a source of nutriture. Free radical damage to cellular function is associated with a number of other diseases, such as arthritis, muscular dystrophy, cataracts, neurological disorders, impaired immune function and ageing (Stadtman, 1992). 

Folate status was good in all elderly subjects (only 2 subjects had plasma folates <6.8nmol/l) .Similarly in the Euronut study, folate status was good in all countries and centres, there being no subjects at risk of deficiency (de Groot et al., 1991) .This is somewhat surprising in view of the reports on folate deficiency in the elderly due to alcohol intake (Jacques et al., 1989), use of antacids, H2 blockers such as cimetidine and other drugs (Rosenberg et al., 1982; Russell et al., 1988). The high folate levels in elderly Greeks may be due to the presence of atrophic gastritis, where bacterial overgrowth of the small intestine and bacterial folate synthesis may compensate for losses due to drug or alcohol induced malabsorption or low intake (Russell et al., 1986). Conversely, atrophic gastritis may have contributed to the prevalence (8%) of low plasma 812, which is common in this age group. Similarly in the Euronut study, low plasma levels ranged between 2% -10% (de Groot et al., 1991). In view of the high prevalence of gastric atrophy in this age group and its association with low plasma 812 levels, it is surprising that so few subjects had low levels. A large store in the liver may be partly responsible for this apparent discrepancy (Russell et al., 1987) . 

Cardiovascular disease is the dominant cause of morbidity, mortality and disability in adults, accounting for more than 70% of deaths beyond the age 75 (Kannel, 1988). Southern Europeans (in Europe and Australia) have been reported over the years to have one of the lowest morbidity and mortality rates from heart disease (Keys 1980; Young 1986; Powles 1990a; WHO, 1992). Recently, mortality and morbidty from heart disease has been shown to be increasing in a steady and alarming way in Greece (Trichopoulou 1991; WHO 1992; de Groot et al., 1991) including common risk factors such as cholesterol and obesity (Kafatos et al., 1980; Trichopoulos et al., 1983). Similarly in Australia, the prevalence of heart disease amongst Southern European Australians is approaching the high levels of the Australian-born {Australian Bureau of Statistics, 1991 b, Appendix 1) .In the current study, according to current criteria of desirable lipid profiles, elderly Greeks did not appear to be in such a favouravble position. For example, only 30% of subjects had serum cholesterol levels below 5.5mmol/1 and 40% had LDL- cholesterol levels below 4mmol/1 {except Spata men aged 70-7955%). However, 95% of Spata elderly had HDL-cholesterol levels above 1 mmol/1 compared with 60% of Melbourne elderly. This suggests that the lipid profiles are more favourable in Spata, especially for men aged 70- 79, reflected in their lower LDl/HDL ratios. 

It appears that Spata men aged 70- 79 are probably at reduced risk from cardiovascular diseases compared with Melbourne men. For Spata women, it is not clear from the blood lipid findings whether they have a lower risk than Melbourne women. However, they do not appear to be at much lower risk from cardiovascular diseases than the men. Despite this apparently unfavourable lipid profile, various food factors like antioxidants in the Greek diet, may allow relative protection of lipoproteins and decrease atherogensis. Oxidised LDL cholesterol promotes formation of foam cells in atherosclerotic plaques (Nestel, 1992; Stadtman, 1992). The extent to which blood lipids are oxidised in elderly Greeks may help to explain differences in cardiovascular morbidity. These analyses need to be done in the near future. 

Until recently, lowering plasma cholesterol levels and consequently reducing coronary heart disease, was taken to be pertinent only to younger adults, but this view is now being recast to include older people as well. Nevertheless, further studies are required to establish whether the relationship between blood lipids and dietary patterns in the elderly, as in younger generations, continues to increase the atherosclerotic process. There is no convincing evidence that nutritional intervention affect risk factors for atherosclerosis in old age (Morley, 1990). 

The finding that Spata men aged 70- 79 had less skin wrinkling on their forearm (with limited sun exposure) than Melbourne men is interesting, suggesting that Spata men are biologically younger and more fit than Melbourne men. This is in part supported by the biological measures which indicate that Spata men 70- 79 not only have less total body fat, but may also have a lower risk of heart disease, a lower prevalence of diabetes, higher white blood cell counts (better immunity?) and lower levels of stored iron (reduced free radical production?) compared with Spata women and Melbourne Greeks. More research is required on the use of skin microtopography as a global measure of biological  age. 

SUMMARY 

Mean height (M 165cm, F 150cm), weight (M 73kg, F 64k), body mass indices (M 27, F 29), lean mass (M 49kg, F 33kg) and percent body fat (M 33%, F 49%) were similar in both Spata and Melbourne. However, total body fat was significantly greater in Melbourne women aged 70-79 (33kg) and men aged 80+ (25kg) compared with Spata elderly (M 23kg, F 30kg). 

The men in both sites were taller and heavier than the women but had significantly lower body mass indices and percent body fat. This was particularly evident in Melbourne; women aged 70-79 had significantly greater BMls (30.7) than the men aged 70-79 (27.9) and the women aged 80+ (27.8) .There was also a trend for weight and body mass index to decrease from ages 70- 79 to 80+. 

The prevalence of obesity was marked in elderly Greeks -30% of men and women in Spata and 30% of men and 45% women in Melbourne had BMls >=30. This is in contrast to the much lower prevalence of obesity amongst Anglo-Celtic Australians (M 12%, F 14%) (Wahlqvist et al., in press). It is interesting to note that 0% of the men aged 80+ in Spata had BMls >30 compared with 29% of Melbourne men. 

The prevalence of low body mass indices <20 (bordering on chronic energy undernutrition) was low in both Spata (M 5%, F 0%} and Melbourne (M 2.5%, F 5.1%}. 

The 80+ Melbourne women (8.5%) and Spata men (6.6%) appeared to be at greatest risk of protein energy malnutrition (PEM) according to the following measurements: 8.5% of these women and 6.6% of these men had BM Is below 20; 5% of the men and 30% of the women had tricep skinfolds below the minimum cut-off values of <6mm and <14mm respectively; 40% of the men and 20% of the women had arm muscle areas below the minimum cut-off values; 6.7% of the women had serum albumin values <35g/l; 20% of the women and 6% of the men had total lymphocyte counts <1500mm3. 

Overall, elderly Greeks appear to be over nourished rather than undernourished. Somatic and visceral protein reserves reflect a more than adequate protein intake in the majority of the elderly {serum albumin >40g/l) .Energy reserves measured as body fat was in excess, especially in Melbourne Greek women aged 70- 79. However, Spata men and Melbourne women aged 80+ {<10%) may be at risk of PEM. 

The body fat of more than 90% of elderly Greeks was also distributed more centrally on the abdomen than on the hips, except Spata men aged 80+. This type of fat distribution is associated with increased risk of diabetes and cardiovascular diseases. Since obesity (especially if fat is abdominally distributed) is associated with mortality , it appears that elderly Greeks are at high risk of morbidity and mortality from chronic diseases influenced by adiposity. 

In Spata, average total lymphocyte count (TLC) was about 2200mm3 (34% lymphocytes). In Melbourne, TLC was 1860mm3 in the men (28% lymphocytes) and 2040mm3 in women (30% lymphocytes). The prevalence of low TLC «1500mm3) was significantly greater in Melbourne (20%) than Spata (7%). Melbourne women aged 70-79 and men aged 80+ had a significantly smaller percentage of lymphocytes than Spata elderly. Interestingly, these subjects also had a significantly greater percentage of body fat than Spata elderly. The lower lymphocyte levels found in Melbourne Greeks are approaching the low levels found in Anglo-Celtic Australians (M 1605mm3, F 1680mm3). 

Overall, iron status was good in most subjects, especially in Melbourne Greeks. The prevalence of iron deficiency anaemia (TIBC >55J1mol/l, transferrin saturation <15%) was low in both centres (Spata M 5%, F 4%;Melbourne M 0%, F 6%.). Anaemia of chronic disease was not found in any of the subjects (TIBC <45J1mol/l, transferrin saturation <15% ) .Iron depletion or at risk of iron deficiency anaemia (serum ferritin <40J1g/L) was significantly greater in Spata (M 20%, F 33%) than Melbourne (M 13%, F 17%).  Iron overload (ferritin M >400119/1, F >300119/1) was significantly greater in Melbourne (5%) than Spata (1.6%). High storage iron levels (ferritin M >300119/1, F >165119/I) were more prevalent in Melbourne (M 19%, F 22%) than Spata (M 3%, F 4%), approaching the high levels found in Anglo-Celtic Australians. 

Folate status was good (about 20nmol/l) in all elderly subjects (except 2 subjects had blood levels below 6.8 nmol/l) .The prevalence of macrocytic anaemia could not be assessed since red cell folate concentration was not measured. Mean corpuscular volume, another indicator of this anaemia, was well within normal limits for 95% of subjects. For plasma vitamin 812, there appeared to be a high risk of deficiency «111 pmol/l) in 10% of men in both Spata and Melbourne and 4% of Melbourne women (Spata women had higher levels) -bringing the overall prevalence in both Spata and Melbourne to 8%. The prevalence of pernicious anaemia could not be accurately assessed without confirmation of neurologic manifestations. Nevertheless, the prevalence appeared to be <5%. 

The lipid profile of Spata elderly appeared more favourable than Melbourne elderly, especially for men aged 70- 79. Although the prevalence of serum cholesterol levels (Spata 6.6mmol/l; Melbourne 6.1 mmol/l) and triglycerides (Spata 1.5mmol; Melbourne 1.3mmol/l) were similar in both centres, a significantly greater proportion of Spata elderly (especially men aged 70-79) had high HDL cholesterol levels compared with Melbourne elderly. Furthermore, a significantly greater proportion of Spata men aged 70-79 had low LDL cholesterol levels and low LDLJHDL ratios compared with Melbourne men. 

Diabetes was more prevalent in Melbourne elderly (M 13% F 20%) than Spata elderly (M 3%, F 8%). On the other hand, glucose intolerance was more prevalent in Spata (M 26%, F 36%) than Melbourne (M 33% F 15%). Since medication for diabetes lowers serum glucose, the actual prevalence of diabetes may be even higher than prevalence calculated from blood results alone (see also Chapter 5) . 

