
Supplementary material 

Health deficit variables in SHARE and cut-points: Frailty Index (FI) 

Variable Cut-point 

1. Self-perceived health poor = 1, fair = 0.75, good = 0.5, very good = 0.25, excellent = 

0 

2. Engagement in activities requiring moderate level of energy (e.g. gardening)  monthly or more often = 0 

hardly ever/never = 1 

3. Long-term illness no = 0, yes = 1 

4. Difficulties: reaching or extending arms above shoulder no = 0, yes = 1 

5. Difficulties: climbing one flight of stairs no = 0, yes = 1 

6. Difficulties: walking 100 metres no = 0, yes = 1 

7. Difficulties: lifting or carrying weights over 5 kilos no = 0, yes = 1 

8. Difficulties: using the toilet, including getting up or down no = 0, yes = 1 

9. Difficulties: bathing or showering no = 0, yes = 1 

10. Difficulties: dressing, including shoes and socks no = 0, yes = 1 

11. Difficulties: getting in or out of bed no = 0, yes = 1 

12. Difficulties: getting up from chair no = 0, yes = 1 

13. Difficulties: walking across a room no = 0, yes = 1 

14. Difficulties: eating, cutting up food no = 0, yes = 1 

15. Difficulties: shopping for groceries no = 0, yes = 1 

16. Difficulties: doing work around the house or garden no = 0, yes = 1 

17. Difficulties: preparing a hot meal no = 0, yes = 1 

18. Difficulties: taking medications no = 0, yes = 1 

19. Difficulties: managing money no = 0, yes = 1 

20. Difficulties: using telephone no = 0, yes = 1 

21. Doctor told you had: heart attack no = 0, yes = 1 

22. Doctor told you had: high blood pressure or hypertension no = 0, yes = 1 

23. Doctor told you had: stroke no = 0, yes = 1 

24. Doctor told you had: cancer no = 0, yes = 1 

25. Doctor told you had: diabetes or high blood sugar no = 0, yes = 1 

26. Doctor told you had: chronic lung disease no = 0, yes = 1 

27. Doctor told you had: arthritis no = 0, yes = 1 

28. Doctor told you had: hip fracture or femoral fracture no = 0, yes = 1 

29. Doctor told you had: Parkinson’s disease no = 0, yes = 1 

30. Impaired orientation (date, month, year, day of week) good = 0, < good = 1 

31. Reduced appetite no = 0, yes = 1 

32. Experienced fatigue no = 0, yes = 1 

33. Bothered by: falling down no = 0, yes = 1 

34. Bothered by: fear of falling down no = 0, yes = 1 

35. Bothered by: dizziness, faints or blackouts no = 0, yes = 1 

36. Impaired vision: distance (with glasses/lenses) excellent – good = 0, fair & poor = 1 

37. Impaired vision: closeness (with glasses/lenses) excellent – good = 0, fair & poor = 1 

38. Impaired hearing excellent – good = 0, fair & poor = 1 

39. BMI deficit BMI ≥ 18.5, BMI < 25 = 0 

BMI ≥ 25, BMI ≤ 30 = 0.5 

BMI < 18.5, BMI > 30 = 1 

40. Grip strength (GS) in kg (by BMI) Men: 

- BMI ≤ 24, GS ≤ 29 

- BMI > 24 and ≤ 28, GS ≤ 30 

- BMI > 28, GS ≤ 32 

Women: 

- BMI ≤ 23, GS ≤ 17 

- BMI > 23 and ≤ 26, GS ≤ 17.3 

- BMI > 26 and ≤ 29, GS ≤ 18 

- BMI > 29, GS ≤ 21 

 



Multilevel growth curve models of frailty index (FI) stratified by birth cohorts 

 Birth cohorts 

 Born before 1930 Born 1930-1939 Born 1940-1949 Born after 1950 

 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 

Fixed effects     

For intercept      

 Age/10 (𝛾00) 0.119 [0.093, 0.144]*** 0.101 [0.092, 0.110]*** 0.171 [0.160, 0.183]*** 0.182 [0.148, 0.216]*** 

 Education: ref. = ISCED 0-1     

  ISCED 2 (𝛾01) -0.011 [-0.036, 0.014] -0.007 [-0.013, -0.001]* -0.006 [-0.012, 0.001] -0.029 [-0.045, -0.013]*** 

  ISCED 3 (𝛾02) -0.020 [-0.045, 0.004] -0.011 [-0.017, -0.005]*** -0.010 [-0.016, -0.003]** -0.035 [-0.050, -0.019]*** 

  ISCED 4-6 (𝛾03) -0.000 [-0.031, 0.031] -0.012 [-0.020, -0.005]*** -0.019 [-0.027, -0.012]*** -0.050 [-0.067, -0.033]*** 

 Occupational class: ref. = Working class     

  Intermediate ((𝛾04) 0.002 [-0.018, 0.022] -0.011 [-0.017, -0.006]*** -0.013 [-0.018, -0.007]*** -0.014 [-0.025, -0.002]* 

  Salariate (𝛾05) -0.021 [-0.048, 0.006] -0.008 [-0.014, -0.002]* -0.019 [-0.025, 0.012]*** -0.011 [-0.024, 0.002] 

 Income: ref: = 1st quartile     

  2nd quartile (𝛾06) -0.003 [-0.022, 0.016] -0.003 [-0.008, 0.002] -0.004 [-0.007, -0.000]* -0.015 [-0.026, -0.003]* 

  3rd quartile (𝛾07) -0.006 [-0.028, 0.017] -0.005 [-0.010, 0.001] -0.004 [-0.008, -0.000]* -0.011 [-0.022, 0.000] 

  4th quartile (𝛾08) 0.015 [-0.011, 0.040] -0.004 [-0.010, 0.002] 0.001 [-0.003, 0.005] -0.010 [-0.021, 0.002] 

 Wealth: ref. = 1st quartile     

  2nd quartile (𝛾09) -0.025 [-0.045, -0.004]* -0.013 [-0.018, 0.008]*** -0.010 [-0.014, -0.006]*** -0.004 [-0.015, 0.007] 

  3rd quartile (𝛾10) -0.033 [-0.055, -0.011]** -0.014 [-0.019, -0.008]*** -0.014 [-0.018, -0.010]*** 0.004 [-0.008, 0.015] 

  4th quartile (𝛾11) -0.030 [-0.054, -0.005]* -0.018 [-0.024, -0.012]*** -0.017 [-0.021, -0.012]*** -0.004 [-0.016, 0.007] 

     

For linear growth rate      

 Age/10 (𝛾12) -0.021 [-0.054, 0.011] 0.010 [0.082, 0.108]*** 0.093 [0.082, 0.105]*** -0.009 [-0.004, 0.020] 

 Education: ref. = ISCED 0-1     

  ISCED 2 (𝛾13) -0.004 [-0.022, 0.014] -0.006 [-0.016, 0.004] 0.007 [0.000, 0.015]* -0.007 [-0.018, 0.003] 

  ISCED 3 (𝛾14) -0.006 [-0.024, 0.012] -0.002 [-0.011, 0.008] 0.006 [-0.001, 0.013] -0.008 [-0.019, 0.002] 

  ISCED 4-6 (𝛾15) -0.020 [-0.041, 0.003] -0.010 [-0.021, 0.002] 0.001 [-0.007, 0.009] -0.013 [-0.025, -0.002]* 

 Occupational class: ref. = Working class     

  Intermediate (𝛾16) -0.010 [-0.025, 0.004] 0.007 [-0.002, 0.016] -0.007 [-0.013, -0.001]* -0.003 [-0.011, 0.005] 

  Salariate (𝛾17) 0.009 [-0.010, 0.028] 0.001 [-0.009, 0.011] -0.011 [-0.018, -0.005]*** -0.002 [-0.010, 0.007] 

 Income: ref: = 1st quartile     

  2nd quartile (𝛾18) 0.005 [-0.007, 0.017] 0.003 [-0.004, 0.010] -0.001 [-0.006, 0.005] -0.007 [-0.016, 0.003] 

  3rd quartile (𝛾19) 0.008 [-0.006, 0.022] -0.000 [-0.008, 0.008 0.003 [-0.003, 0.009] -0.001 [-0.010, 0.008] 

  4th quartile (𝛾20) -0.007 [-0.024, 0.010] 0.002 [-0.008, 0.011] 0.009 [0.003, 0.015]** 0.001 [-0.008, 0.010] 

 Wealth: ref. = 1st quartile     

  2nd quartile (𝛾21) 0.008 [-0.003, 0.021] 0.008 [0.000, 0.015] -0.003 [-0.008, 0.003] 0.001 [-0.008, 0.010] 

  3rd quartile (𝛾22) 0.008 [-0.006, 0.022] 0.007 [-0.001, 0.015] -0.004 [-0.010, 0.002] 0.007 [-0.001, 0.016] 

  4th quartile (𝛾23) 0.007 [-0.009, 0.023] 0.007 [-0.003, 0.015] -0.001 [-0.007, 0.005] 0.005 [-0.004, 0.014] 

     

For Quadratic growth rate      

 Age/10^2 (𝛾24) 0.044 [0.036, 0.053]*** 0.025 [0.020, 0.030]*** 0.009 [0.005, 0.012]*** -0.045 [-0.053, -0.037]*** 

     

Goodness of fit     

marginal/conditional R² 0.271/0.681 0.192/0.694 0.155/0.652 0.150/0.584 

N observations/respondents 8,019/3,673 14,741/5,658 20,778/7,657 10,498/3,977 

 

  



Multilevel growth curve models of frailty index (FI) stratified by country 

 Countries 

 Austria (AT) Belgium (BE) Switzerland (CH) Germany (DE) Denmark (DK) 

 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 

Fixed effects      

For intercept       

 Age/10 (𝛾00) 0.120 [0.104, 0.136]*** 0.120 [0.109, 0.131]*** 0.086 [0.070, 0.012]*** 0.147 [0.132, 0.162]*** 0.107 [0.093, 0.112]*** 

 Education: ref. = ISCED 0-1      

  ISCED 2 (𝛾01) -0.014 [-0.031, 0.002] -0.010 [-0.018, -0.002]* -0.016 [-0.027, -0.005]** -0.056 [-0.092, -0.020]** 0.014 [-0.004, 0.032] 

  ISCED 3 (𝛾02) -0.031 [-0.043, -0.018]*** -0.015 [-0.024, -0.007]* -0.011 [-0.023, 0.001] -0.066 [-0.102, -0.030]*** -0.007 [-0.020, 0.005] 

  ISCED 4-6 (𝛾03) -0.031 [-0.047, -0.016]*** -0.016 [-0.026, -0.006]* -0.016 [-0.028, -0.003]* -0.079 [-0.116, -0.042]*** -0.014 [-0.029, 0.003] 

 Occupational class: ref. = Working class      

  Intermediate ((𝛾04) -0.010 [-0.021, 0.000] -0.005 [-0.013, 0.002] -0.005 [-0.015, 0.005] -0.010 [-0.017, -0.003]** -0.013 [-0.023, -0.003]* 

  Salariate (𝛾05) -0.006 [-0.019, 0.008] -0.014 [-0.023, -0.006]*** -0.006 [-0.017, 0.004] -0.011 [-0.020, -0.002]* -0.011 [-0.022, 0.000] 

 Income: ref: = 1st quartile      

  2nd quartile (𝛾06) -0.002 [-0.010, 0.005] -0.002 [-0.006, 0.003] -0.002 [-0.009, 0.005] -0.006 [-0.012, -0.001]* -0.005 [-0.012, 0.001] 

  3rd quartile (𝛾07) -0.005 [-0.013, 0.003] -0.003 [-0.009, 0.002] -0.003 [-0.010, 0.005] -0.005 [-0.010, 0.001] -0.010 [-0.017, -0.002]* 

  4th quartile (𝛾08) -0.002 [-0.011, 0.007] -0.002 [-0.007, 0.003] -0.007 [-0.016, 0.002] -0.008 [-0.015, -0.002]* -0.004 [-0.013, 0.005] 

 Wealth: ref. = 1st quartile      

  2nd quartile (𝛾09) -0.002 [-0.010, 0.006] -0.009 [-0.013, -0.005]*** -0.006 [-0.013, 0.002] -0.008 [-0.014, -0.003]** -0.014 [-0.020, -0.008]*** 

  3rd quartile (𝛾10) -0.016 [-0.024, -0.008]*** -0.009 [-0.014, -0.004]*** -0.008 [-0.016, -0.000]* -0.016 [-0.022, -0.009]*** -0.017 [-0.025, -0.010]*** 

  4th quartile (𝛾11) -0.023 [-0.032, -0.014]*** -0.018 [-0.024, -0.012]*** -0.009 [-0.017, -0.001]* -0.017 [-0.023, -0.010]*** -0.021 [-0.30, -0.013]*** 

      

For linear growth rate       

 Age/10 (𝛾12) 0.095 [0.083, 0.106]*** 0.092 [0.084, 0.010]*** 0.070 [0.059, 0.081]*** 0.086 [0.073, 0.100]**** 0.086 [0.076, 0.095]*** 

 Education: ref. = ISCED 0-1      

  ISCED 2 (𝛾13) -0.017 [-0.034, -0.000]* 0.006 [-0.001, 0.014] 0.006 [-0.004, 0.017] 0.010 [-0.029, 0.050] 0.004 [-0.013, 0.020] 

  ISCED 3 (𝛾14) -0.004 [-0.017, 0.009] 0.004 [-0.004, 0.012] 0.007 [-0.005, 0.019] 0.009 [-0.31, 0.047] 0.006 [-0.006, 0.017] 

  ISCED 4-6 (𝛾15) 0.002 [-0.014, 0.019] 0.006 [-0.004, 0.015] -0.001 [-0.013, 0.011] 0.005 [-0.035, 0.045] 0.006 [-0.008, 0.019] 

 Occupational class: ref. = Working class      

  Intermediate (𝛾16) -0.001 [-0.012, 0.009] -0.001 [-0.008, 0.005] -0.002 [-0.012, 0.007] -0.002 [-0.009, 0.005] -0.001 [-0.010, 0.009] 

  Salariate (𝛾17) 0.002 [-0.012, 0.016] -0.005 [-0.013, 0.002] 0.001 [-0.009, 0.011] -0.007 [-0.016, 0.002] 0.004 [-0.006, 0.014] 

 Income: ref: = 1st quartile      

  2nd quartile (𝛾18) 0.006 [-0.003, 0.014] 0.003 [-0.001, 0.008] 0.007 [0.000, 0.015]* 0.011 [0.004, 0.017]*** 0.003 [-0.004, 0.010] 

  3rd quartile (𝛾19) 0.011 [0.003, 0.020]* 0.005 [0.001, 0.010]* 0.007 [0.000, 0.016]* 0.016 [0.009, 0.022]*** 0.007 [-0.001, 0.002] 

  4th quartile (𝛾20) 0.005 [-0.004, 0.015] 0.005 [-0.000, 0.001] 0.008 [-0.002, 0.016] 0.013 [0.006, 0.020]*** 0.014 [0.005, 0.024]** 

 Wealth: ref. = 1st quartile      

  2nd quartile (𝛾21) -0.003 [-0.012, 0.005] 0.001 [-0.004, 0.005] 0.008 [0.001, 0.015]* -0.004 [-0.010, 0.002] 0.002 [-0.004, 0.008] 

  3rd quartile (𝛾22) -0.014 [-0.023, -0.005]** 0.003 [-0.002, 0.008] 0.003 [-0.005, 0.010] -0.008 [-0.014, -0.001]* -0.002 [-0.009, 0.005] 

  4th quartile (𝛾23) -0.016 [-0.003, 0.015]** 0.004 [-0.001, 0.010] 0.009 [0.001, 0.018]* -0.005 [-0.012, 0.003] 0.002 [-0.006, 0.011] 

      

For Quadratic growth rate       

 Age/10^2 (𝛾24) 0.023 [0.011, 0.035]*** 0.009 [0.002, 0.016]* 0.005 [-0.006, 0.016] 0.028 [0.020, 0.037]*** 0.009 [-0.000, 0.018] 

      

Goodness of fit      

marginal/conditional R² 0.325/0.694 0.292/0700 0.268/0.604 0.313/0.681 0.292/0.726 

N observations/respondents 2,262/1,323 8,901/3,180 2,350/877 5,678/2,672 4,200/1,483 

 

  



Multilevel growth curve models of frailty index (FI) stratified by country (continued) 

 Countries 

 Spain (ES) France (FR) Italy (IT) Netherlands (NL) Sweden (SE) 

Fixed effects 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 𝛾 [CI-95] 

For intercept       

 Age/10 (𝛾00) 0.143 [0.125, 0.160]*** 0.106 [0.094, 0.117]*** 0.129 [0.115, 0.142]*** 0.094 [0.083, 0.105]*** 0.099 [0.090, 0.108]*** 

 Education: ref. = ISCED 0-1      

  ISCED 2 (𝛾01) -0.027 [-0.041, -0.013]*** -0.009 [-0.021, 0.002] -0.012 [-0.023, -0.001]* -0.007 [-0.015, 0.002] -0.005 [-0.013, 0.004] 

  ISCED 3 (𝛾02) -0.046 [-0.068, -0.024]*** -0.011 [-0.019, -0.003]** -0.020 [-0.034, -0.006]** -0.012 [-0.022, -0.002]* 0.001 [-0.008, 0.010] 

  ISCED 4-6 (𝛾03) -0.057 [-0.080, -0.034]*** -0.020 [-0.024, -0.010]*** -0.024 [-0.042, -0.005]* -0.021 [-0.032, -0.009]*** -0.011 [-0.019, -0.003]** 

 Occupational class: ref. = Working class      

  Intermediate ((𝛾04) -0.008 [-0.019, 0.003] -0.011 [-0.018, -0.003]** -0.008 [-0.017, 0.001] -0.014 [-0.022, -0.007]*** -0.009 [-0.016, 0.002]* 

  Salariate (𝛾05) 0.010 [-0.016, 0.035] -0.015 [-0.024, -0.005]** -0.003 [-0.017, 0.012] -0.014 [-0.022, -0.006]*** -0.009 [-0.016, -0.002]* 

 Income: ref: = 1st quartile      

  2nd quartile (𝛾06) 0.002 [-0.006, 0.010] -0.003 [-0.008, 0.003] -0.004 [-0.011, 0.002] -0.002 [-0.007, 0.003] -0.007 [-0.012, -0.002]** 

  3rd quartile (𝛾07) -0.006 [-0.014, 0.003] -0.008 [-0.013, -0.002]* -0.008 [-0.015, -0.001]* -0.002 [-0.007, 0.003] -0.009 [-0.014, -0.004]*** 

  4th quartile (𝛾08) 0.001 [-0.009, 0.011] -0.010 [-0.017, -0.004]** -0.004 [-0.012, 0.003] 0.000 [-0.006, 0.006] -0.012 [-0.018, -0.006]*** 

 Wealth: ref. = 1st quartile      

  2nd quartile (𝛾09) -0.004 [-0.012, 0.004] -0.010 [-0.015, -0.004]*** -0.009 [-0.015, -0.002]** -0.010 [-0.015, 0.005]*** -0.014 [-0.019, -0.009]*** 

  3rd quartile (𝛾10) -0.010 [-0.018, -0.001]* -0.010 [-0.016, -0.005]*** -0.006 [-0.013, 0.001] -0.013 [-0.019, -0.007]*** -0.018 [-0.023, -0.013]*** 

  4th quartile (𝛾11) -0.005 [-0.014, 0.003] -0.013 [-0.020, -0.007]*** -0.006 [-0.013, 0.001] -0.017 [-0.023, -0.011]*** -0.025 [-0.031, -0.019]*** 

      

For linear growth rate       

 Age/10 (𝛾12) 0.102 [0.090, 0.114]*** 0.094 [0.086, 0.102]*** 0.099 [0.088, 0.109]*** 0.078 [0.069, 0.086]*** 0.079 [0.073, 0.086]*** 

 Education: ref. = ISCED 0-1      

  ISCED 2 (𝛾13) 0.005 [-0.007, 0.017] 0.001 [-0.010, 0.011] -0.003 [-0.014, 0.007] -0.003 [-0.011, 0.005] 0.003 [-0.005, 0.011] 

  ISCED 3 (𝛾14) -0.006 [-0.024, 0.013] -0.004 [-0.011, 0.003] -0.002 [-0.015, 0.011] -0.005 [-0.015, 0.004] 0.004 [-0.004, 0.012] 

  ISCED 4-6 (𝛾15) -0.009 [-0.029, 0.011] -0.007 [-0.017, 0.003] -0.005 [-0.022, 0.013] -0.004 [-0.014, 0.007] 0.003 [-0.005, 0.011] 

 Occupational class: ref. = Working class      

  Intermediate (𝛾16) 0.004 [-0.005, 0.013] 0.003 [-0.004, 0.009] -0.013 [-0.022, -0.004]** -0.009 [-0.016, -0.002]* 0.002 [-0.005, 0.008] 

  Salariate (𝛾17) 0.011 [-0.010, 0.032] -0.005 [-0.013, 0.004] -0.005 [-0.019, 0.009] -0.004 [-0.012, 0.003] 0.001 [-0.006, 0.008] 

 Income: ref: = 1st quartile      

  2nd quartile (𝛾18) 0.004 [-0.004, 0.013] 0.005 [-0.000, 0.010] -0.002 [-0.09, 0.004] -0.001 [-0.006, 0.004] 0.007 [0.003, 0.012]** 

  3rd quartile (𝛾19) -0.002 [-0.010, 0.006] 0.011 [0.005, 0.016]*** -0.004 [-0.011, 0.003] 0.002 [-0.003, 0.008] 0.003 [-0.002, 0.008] 

  4th quartile (𝛾20) 0.004 [-0.005, 0.014] 0.007 [0.007, 0.013]* 0.004 [-0.004, 0.012] -0.001 [-0.007, 0.005] 0.005 [-0.001, 0.011] 

 Wealth: ref. = 1st quartile      

  2nd quartile (𝛾21) 0.002 [-0.006, 0.010] -0.003 [-0.008, 0.002] 0.006 [-0.001, 0.013] 0.003 [-0.003, 0.008] -0.005 [-0.010, -0.000]* 

  3rd quartile (𝛾22) -0.003 [-0.011, 0.005] -0.004 [-0.010, 0.001] 0.006 [-0.001, 0.013] 0.005 [-0.001, 0.011] -0.006 [-0.011, -0.001]* 

  4th quartile (𝛾23) 0.000 [-0.008, 0.009] -0.005 [-0.011, 0.001] 0.009 [-0.001, 0.017]* 0.007 [0.000, 0.014]* -0.007 [-0.013, -0.001]* 

      

For Quadratic growth rate       

 Age/10^2 (𝛾24) 0.023 [0.011, 0.035]*** 0.006 [-0.002, 0.014] 0.020 [0.011, 0.029]*** -0.001 [-0.008, 0.006] 0.005 [-0.001, 0.012] 

      

Goodness of fit      

marginal/conditional R² 0.350/0.678 0.357/0.726 0.325/0.709 0.240/0.657 0.310/0.699 

N observations/respondents 4,132/1,647 6,247/2,432 5,400/1,983 6,422/2,548 7,344/2,820 

 


