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Abstract  

Background: Cross-national comparison studies on gender differences have mainly focused on life 

expectancy, while less research has examined differences in health across countries. We aimed to 

investigate gender differences in cognitive function and grip strength over age and time across 

European regions. 

Methods: We performed a cross-sectional study including 51,292 men and 62,007 women aged 50+ 

participating in the Survey of Health, Ageing and Retirement in Europe (SHARE) between 2004-05 

and 2015. Linear regression models were used to examine associations.  

Results: In general, women had better cognitive function than men, whereas men had higher grip 

strength measures. Sex differences were consistent over time, but decreased with age. Compared 

with men, women had higher cognitive scores at ages 50-59, corresponding to 0.17 SD (95% CI 0.14, 

0.20) but slightly lower scores at ages 80-89 (0.08 SD, 95% CI 0.14, 0.00). For grip strength, the sex 

difference decreased from 18.8 kg (95% CI 18.5, 19.1) at ages 50-59 to 8.5 kg (95% CI 7.1, 9.9) at age 

90+. Northern Europeans had higher cognitive scores (19.6%) and grip strength measures (13.8%) 

than Southern Europeans. Gender differences in grip strength were similar across regions, whereas 

for cognitive function they varied considerably, with Southern Europe having a male advantage from 

ages 60-89.  

Conclusion: Our results illustrate that gender differences in health depend on the selected health 

dimension and the age group studied, and emphasize the importance of considering regional 

differences in research on cognitive gender differences.   
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Introduction 

Cognitive gender differences have fascinated researchers for decades, and their magnitude, 

patterns and causes continue to create debate 1. Despite substantial increases in cognitive 

performance over time 2, cognitive gender differences are still reported. Males tend to outperform 

females on most measures of visuospatial abilities 3, while sex differences that favour females in 

verbal abilities, such as reading and writing, are well documented 4-6. However, there are indications 

that sex differences are currently changing – for some tasks they are decreasing, while increasing or 

remaining stable for other tasks – and that sex differences in cognitive abilities need further 

examination 7. A recent study that used data from the second wave of the Survey of Health, Ageing 

and Retirement in Europe (SHARE) found that gender differences in cognitive function differed 

across cognitive tasks, birth cohorts and regions, with a geographical gradient, indicating a Northern 

advantage over Western and Southern regions 1.  

 Interestingly, a similar North-South gradient has been found for other health measures, such 

as grip strength. Jeune et al. 8 compared grip strength among 598 nonagenarians and centenarians 

in three European countries. The study found a clear North-South gradient, with lower mean grip 

strength in Italy compared to France and Denmark. Andersen-Ranberg et al. 9 investigated cross-

national differences in grip strength in the first wave of SHARE and found geographical differences, 

with the highest scores in Northern-continental European countries and the lowest in Southern 

countries. The two studies found that women had lower grip strength than men 8, 9. Similarly, other 
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cross-national comparison studies have shown that men are physically stronger 8, 10, 11 and have 

higher grip strength measures than women 12-14. However, comparisons of grip strength across 

different populations have been impeded due to the use of different measurement tools and 

methods, and little is known about grip strength in the oldest population 15.   

 The current study sheds light on cognitive and physical health in a group that makes up an 

increasing proportion of European populations, namely, elderly people 16. Cognitive function and 

grip strength are strong predictors of mortality both in younger elderly and among the oldest old 17, 

18. This very large cross-sectional sample of 113,299 Europeans aged 50+ from all available waves of 

SHARE interviewed during 10 years offers the opportunity to detect gender differences in these two 

important public health measures over age and time across European regions. The SHARE sample 

represents a unique opportunity to examine gender differences in countries with cultural variety 

and differences in the health behaviours and social roles of men and women 19.  

 

Methods 

Setting and study population 

SHARE is a cross-national and longitudinal survey, collecting individual data about economic, health 

and social factors of Europeans aged 50 and above. The data collection in SHARE is done according 

to strict quality standards and with ex-ante harmonized interviews across countries 20. Data was 

drawn at the household level, and the personal interviews were performed in the participants’ 

homes by a well-trained team of interviewers 20. To increase sample size and compensate for 

attrition, refresher samples were added in each wave 20. The household response rate differed by 
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country varying between 44.0% and 97.6% in wave 1 and between 30.3% and 69.3% for refreshers 

in wave 6 21.  

 The current study includes men and women aged 50+ from the 20 European countries 

available in SHARE. Data on demographic and health indicators was obtained from waves 1 (2004-

05), 2 (2006-07), 4 (2011), 5 (2013) and 6 (2015). We excluded individuals with unknown birth date 

(n = 19) and missing cross-sectional individual weights (n = 385, 0.3%). The numbers of observations 

in each wave in the individual countries are presented in Supplementary Table 1.  

 

Background variables 

Ages were grouped into 10-year categories for ages 50-89, with an open-ended category from age 

90. The European countries were classified into four regions: Northern Europe (Denmark and 

Sweden), Western Europe (Austria, Germany, France, the Netherlands, Switzerland, Belgium, 

Ireland and Luxembourg), Southern Europe (Spain, Italy, Greece and Portugal) and Eastern Europe 

(Czech Republic, Poland, Hungary, Slovenia, Estonia and Croatia). Educational level was assessed as 

self-reported highest educational attainment and recorded into low (ISCED groups 0-2), medium 

(ISCED groups 3-4) and high (ISCED groups 5-6), according to the International Standard 

Classification of Education (ISCED 1997) 22. Height and chronic diseases were self-reported. Chronic 

diseases were divided into a binary variable (< 2, 2+ chronic diseases).  

 

Health variables 
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All participants in SHARE were tested on three cognitive tasks that assessed fluency – checked by 

the number of animals that the respondent could name in one minute – and episodic memory. The 

latter included immediate recall, which measures how many of ten words the respondent could 

recall immediately after the interviewer read the words, and delayed memory, which measures the 

ability to recall the same words after other interview questions. We calculated a cognitive composite 

score (CCS) 23 by standardizing each of these tests to the mean and standard deviation (SD) of the 

youngest age group (50-54 year olds) in the total study population, before summing them into the 

CCS. Higher scores reflected better performance. To facilitate easy interpretation, the CCS was 

linearly transformed into a T-score with a mean of 50 and an SD of 10, in the youngest age group 24. 

If a person had missing information of one or more of the cognitive tests, the CCS was coded as 

missing and thus excluded from the analyses.  

 The method for measuring grip strength has previously been described 9. In short, grip 

strength was measured in kilograms (kg) and assessed as the maximum score out of four trials (two 

measurements per hand), recorded with a handheld dynamometer.  

 

Statistical analyses 

Using linear regression models with robust standard errors, we compared cognitive function and 

grip strength between men and women over the fives waves of SHARE, for all countries combined 

and for the four regions separately. The model took into account clustering due to repeated 

measurements of the same individual. All analyses included interactions between gender and age 

groups, adjusted for European region, and wave. We repeated the analyses, controlling for 

education, height and chronic diseases. In a sensitivity analysis, we repeated the analyses, excluding 
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people with dementia (3,927 observations, 1.6%). In all analyses, we included the cross-sectional 

individual probability weights supplied by SHARE 25. Stata version 14.2 was used for the analyses.  

 

Results 

In total, 51,292 men (45.3%) and 62,007 (54.7%) women were included, corresponding to 244,258 

observations (Supplementary Figure 1). The proportion of men and women differed slightly in the 

four European regions (Table 1). Educational attainment was higher for men than for women in all 

regions, except Northern Europe. Southern Europe had the highest proportion of participants with 

low education. More women than men had at least two chronic conditions, with the largest share 

of chronic conditions in Eastern Europe, but the largest gender difference in Southern Europe (Table 

1). The means of the CCS were higher among women than among men in all regions except  

Southern Europe, where men had higher scores than women. The means of grip strength were 

higher among men than women in all regions, with the largest gender difference in Northern Europe 

(Table 2).  

 Distributions for the CCS showed a decline in cognitive function over age, with women in 

Northern Europe having the highest CCS and women in Southern Europe having the lowest (Figure 

1A). The CCS was 16.4% lower for men and 22.4% lower for women in Southern than in Northern 

Europe. Similarly, the CCS was lower in Eastern (men 8.9%, women 12.9%) and Western Europe 

(men 3.0%, women 5.2%) than in Northern Europe. When investigating gender differences in 

cognitive function for all countries combined (Figure 1B), we found a slight female advantage from 

ages 50-69 corresponding to 0.1-0.2 SD, no difference from age 70-79 and a small male advantage 

of 0.08 SD from age 80-89. A fluctuating pattern was found from age 90, indicating slightly better 
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cognitive function for men than women. Relatively, we found a female advantage of 3.9% for ages 

50-59 decreasing to a male advantage of 2.8% for people aged 90+. When investigating cognitive 

gender differences for the four regions separately, we found a female advantage in Northern Europe 

from ages 50-79 of 0.2-0.3 SD. A female advantage was also indicated for age 80-89 from 2006-07 

to 2015 (Figure 1C). For Western Europe, we found a female advantage from ages 50-79 and an 

indication of a male advantage thereafter (Figure 1D). For Southern Europe, a male advantage was 

found from ages 60-89 with no gender differences for the youngest and oldest age groups (Figure 

1E). For Eastern Europe, a female advantage was found in the youngest age groups (50-69), with an 

indication of a male advantage thereafter, significant for ages 80-89 (Figure 1F). Overall, we found 

a stable pattern of gender differences over time; however, fluctuating patterns were found for 

people aged 90+ (Figure 1; Supplementary Table 2).  

 In investigating the three cognitive tests separately, we found a slight male advantage for 

fluency from age 60 and above. For episodic memory, a slight female advantage was found from 

ages 50-79 with a tendency towards a male advantage thereafter (Supplementary Figure 2).  

 When we excluded people who reported dementia, gender differences were identical to our 

primary analyses, overall, although cognitive function for people aged 90+ showed a slightly smaller 

male advantage (results not shown). Further analysis, adjusted for education, height and chronic 

diseases, showed an overall female advantage in cognitive function, present from ages 50-89 in 

Northern, Western and Eastern Europe. In Southern Europe, a female advantage was found from 

ages 50-69 with no gender differences thereafter (Supplementary Table 2).  

 For grip strength, we found a North-South gradient with grip strength being 13.8% lower for 

men and 12.8% lower for women in Northern than in Southern Europe. Similarly, grip strength was 
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also lower in Eastern (men 5.2%, women 3.8%) and Western Europe (men 3.1%, women 1.8%) than 

in Northern Europe. However, the age-trajectory of grip strength was similar in all European regions 

with a decline in grip strength with advancing age (Figure 2A). Relatively, the male advantage 

decreased from 39.2% at ages 50-59 to 34.9% at age 90+. When investigating gender differences, 

the results showed higher grip strength among men than women in all age groups, but the male 

advantage decreased from 18.8 kg (95% CI 18.5, 19.1) at ages 50-59 to 8.5 kg (95% CI 7.1, 9.9) at 

age 90+ (Figure 2B). The patterns of gender differences were almost identical in the four European 

regions, but with a slightly larger female advantage in Northern Europe than in the other European 

regions (Figure 2C-F). Gender differences were stable over time, except for slightly fluctuating 

patterns for people aged 90+ (Figure 2; Supplementary Table 3). In further adjusting for education, 

height and chronic diseases, the magnitude of the male advantage decreased in all European regions 

to a difference of 15.2 kg (95% CI 14.9, 15.5) at ages 50-59 and 5.2 kg (95% CI 3.8, 6.7) for age 90+ 

(Supplementary Table 3).  

 

Discussion 

Our results illustrate female cognitive and male physical superiority with stable gender differences 

over time, but with decreasing differences with advancing age on both the absolute and relative 

scale. Thus, despite men being stronger than women, the gender gap in grip strength diminished 

with increasing age in all European regions, which may imply that women maintain their grip 

strength better over age. For cognitive function, the female advantage decreased with advancing 

age, but the pattern of gender differences varied considerably by region. Women had better 

cognitive function than men in most age groups in Northern Europe, but worse cognitive function 
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in Southern Europe. The regional differences in cognitive function might - at least partly – be 

explained by differences in education. Overall, cognitive function and grip strength varied between 

European regions, with higher cognitive scores (19.6%) and grip strength measures (13.8%) in 

Northern than in Southern Europe.  

 Few comparative studies have examined objective measures of performance 12, but, similar 

to previous studies 8, 14, 26, we observed a substantial male advantage in grip strength across 

countries. Despite men having higher grip strength than women, also at the oldest ages 10, 15, we 

found that the gender gap diminished with increasing age, as previously demonstrated in Denmark 

and in the US 14. Also, in line with our results, a population-based study of Danes aged 45 and above 

found that grip strength declined throughout life for both sexes, but for the oldest women, the curve 

reaches a horizontal plateau10. These findings may imply that despite men being stronger than 

women at all ages, women may be better at maintaining their grip strength measures over age. In 

contrast, we found a decreasing female advantage with advancing age for cognitive function. This 

was in line with data from Denmark showing higher cognitive scores for men than women aged 80 

and older 14, which may be due to small numbers and selectivity of very old participants. In line with 

a longitudinal study 27, we found that gender differences were stable over time, apart from a slightly 

fluctuating pattern among individuals aged 90+. However, gender differences in this study 

depended on tests being consistent with research that reported an average female advantage for 

episodic recall 14, 28, and with small or no overall differences in fluency 29, 30.  

 In agreement with comparative studies from Europe 1, 8, 9, 31 , we found a North-South gradient 

in grip strength and cognitive function demonstrating a Northern advantage over Southern regions. 

The North-South gradient in grip strength may be due to population background differences, such 
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as birth weight, childhood growth and genetic variations, and sociocultural differences, for instance, 

lifestyle and health care 8. However, although we confirmed the North-South gradient in grip 

strength, we found overall similar patterns of gender differences across European regions. 

Regarding cognitive function, Weber et al. 1 demonstrated that the magnitude of gender differences 

varies systematically across regions, with both men and women in less advantaged regions (with 

high levels of mortality, large family sizes, and low educational levels) having worse cognitive 

performance than respondents in more advantaged regions, and that women tend to have worse 

cognitive performance than men 1. Considering all available waves in SHARE, this study confirmed 

the geographic gradient in cognitive function with contrasting directions of gender differences in 

cognition between Northern and Southern Europe.  

 Previous literature has reported that some of the gender gap in various cognitive measures is 

explained by differences in education 1, 13, 32. In this study, we found that a slightly higher proportion 

of women than men in Northern Europe had high education, which may partially explain the fact 

that the gender difference in cognition was greatest in this region. Our results suggested that 

education, height and the number of chronic diseases contribute substantially to the gender gap in 

cognitive function. When these factors were controlled for, gender differences in Northern, 

Western and Eastern Europe were quite similar, with a female advantage in all age groups, whereas 

we found the smallest female advantage in Southern Europe. Based on these and previous research 

findings 1, and the fact that cognitive function is a strong predictor of both health and survival 33, 34, 

policy makers should direct resources to ensure equal educational opportunities for men and 

women. If educational opportunities and living conditions improve in Southern Europe, women in 

these countries may improve their cognitive abilities, and thus in the future gender differences in 

Southern Europe may be more similar to those in higher-income countries.  
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  This study has several strengths. Notably, we have very large sample sizes and, thus, high 

power to detect gender-specific patterns in health across European regions and make use of 

multiple waves of data. This allows for investigations of gender differences over age groups and 

time, including not only middle-aged Europeans but also elderly and very old people, for whom data 

are sparser 33, 35. Further, this study examined gender differences with performance-based 

measures on cognitive functioning and grip strength, thus avoiding biases that may arise in self-

reports.  

 A limitation in this study is that the cognitive function is a composite of three measures, and 

thus it is not likely to reflect all aspects of the cognitive ability. Particularly, we did not include tasks 

on which men traditionally have an advantage, such as numeracy 1. Another limitation in SHARE is 

the low response rate, which could lead to sample selection bias. However, SHARE provides 

calibrated weights, which are constructed to reduce the impact of this issue 20. The proportion of 

missing data differed between items and regions, with a slightly higher proportion of missing values 

of cognitive function for men than women (4.6% vs 3.7%). For grip strength, fewer missing values 

were found for men than women (7.8% vs 9.7%). Further, we grouped the 20 countries into four 

regions based on geographical proximity; thus, we did not detect potential varying gender 

differences between countries within the specific regions. A general limitation of SHARE is a large 

number of participants with unknown vital status, and SHARE has not (so far) systematically 

validated the mortality data by linking the sample to official registers. Thus, although it would have 

been interesting to investigate the longitudinal trajectories of cognitive functioning for males and 

females, these analyses would be problematic due to missing information on the follow-up of 

participants – primarily, a lack of information on mortality. However, we contribute to the research 
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field by making (to our knowledge) the largest cross-sectional study of cognitive function and grip 

strength to take into account variations over age, time and European regions.   

 In conclusion, our results illustrate female cognitive and male physical superiority. For both 

measures, gender differences were stable over time but decreased with age. Gender differences in 

grip strength were similar across regions, whereas gender differences in cognitive function varied 

considerably, with women in Southern Europe having worse cognitive function than men at most 

ages. Our results may imply that despite men having higher grip strength measures than women, 

women may be better at maintaining their grip strength over age. Furthermore, we show that both 

men and women do cognitively worse in Southern Europe, the region with the lowest educational 

levels. Given that cognitive function is a strong predictor of both health and survival, policy makers 

should direct resources to ensure equal educational opportunities for men and women in all 

European regions.  
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Key points 

• In a large cross-sectional study including 113,299 participants from 20 European countries in 

SHARE, we investigated gender differences in cognitive function and grip strength over age 

groups and time across European regions. 

• In general, women had better cognitive function than men, whereas men had higher grip 

strength measures than women. For both measures sex differences decreased with age, but 

were consistent over time.   

• We found a geographic gradient in cognitive function, with Northern Europeans having higher 

cognitive scores (19.6%) and grip strength measures (13.8%) than Southern Europeans. 

• Gender differences in grip strength were similar across regions, whereas for cognitive function 

they varied considerably, with the largest gender difference in Southern Europe. 

• Our results suggest that women have a lower starting point but may be better at maintaining 

their grip strength over age than men.  

http://www.share-project.org/
http://www.share-project.org/
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• If lower education is the reason behind the lower cognitive function of especially women in 

Southern Europe, this inequality can be reduced if policy makers direct resources to ensure 

equal educational opportunities for men and women.  
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Figure legends 

Figure 1 - A: Cognitive function over age groups for men and women in four European regions. B-F: 

Gender differences in cognitive function for 20 European countries combined (B) and for the four 

European regions separately (C-F) over age groups and time in SHARE waves 1 (2004-05), 2 (2006-

07), 4 (2011), 5 (2013) and 6 (2015) 

Figure 2 - A: Grip strength over age groups for men and women in four European regions. B-F: 

Gender differences in grip strength for 20 European countries combined (B) and for the four 

regions separately (C-F) over age groups and time in SHARE waves 1 (2004-05), 2 (2006-07), 4 

(2011), 5 (2013) and 6 (2015) 

Supplementary Figure 1 - Flow chart of the study population 

Supplementary Figure 2 - Gender differences in the three specific cognitive tests for participants 

from 20 European countries over age groups and time in SHARE waves 1 (2004-05), 2 (2006-07), 4 

(2011), 5 (2013) and 6 (2015) 

 

 

 







Table 1 - Demographic characteristics of men and women participating in SHARE between 2004-05 and 2015   

 All countries Northern Europea Western Europeb Southern Europec Eastern Europed 

 Men Women Men  Women  Men  Women  Men  Women  Men  Women  
N (%) individuals 51,292 (45.3) 62,007  (54.7) 5,716  (46.9) 6,464 (53.1) 21,091 (45.7) 25,021 (54.3) 11,626 (45.8) 13,746 (54.2) 12,859 (43.4) 16,776 (56.6) 
N (%) observations           
 50-59 years 31,611 (29.0) 41,405 (30.6) 3,787 (27.1) 4,734 (29.4) 14,691 (31.5) 18,652 (32.9) 6,338 (26.2) 8,657 (29.7) 6,795 (28.2) 9,362 (28.2) 
 60-69 years 38,757 (35.6) 44,871 (33.2) 5,086 (36.4) 5,688 (35.3) 16,357 (35.1) 18,461 (32.5) 8,377 (34.6) 9,375 (32.1) 8,937 (37.1) 11,347 (34.1) 
 70-79 years 26,893 (24.7) 31,757 (23.5) 3,480 (24.9) 3,666 (22.7) 10,935 (23.4) 12,553 (22.1) 6,503 (26.8) 7,050 (24.2) 5,975 (24.8) 8,488 (25.5) 
 80-89 years 10,667 (9.8) 15,156 (11.2) 1,457 (10.4) 1,750 (10.9) 4,250 (9.1) 6,166 (10.9) 2,697 (11.1) 3,536 (12.1) 2,263 (9.4) 3,704 (11.1) 
 90+ years 1,057 (1.0) 2,084 (1.5) 169 (1.21) 282 (1.8) 431 (0.9) 904 (1.6) 315 (1.3) 550 (1.9) 142 (0.6) 348 (1.1) 
 Total 108,985 135,273 13,979 16,120 46,664 56,736 24,245 29,295 24,112 33,249 
Age in years, mean (SD) 66.2 (9.7) 66.3 (10.3) 66.6 (9.8) 66.4 (10.3) 65.6 (9.8) 65.9 (10.4) 67.1 (9.9) 66.8 (10.6) 66.1 (9.3) 66.7 (9.9) 
Height, mean (SD) 174.7 (7.4) 162.8 (6.6) 178.1 (6.8) 165.0 (6.2) 175.3 (7.2) 163.2 (6.6) 171.0 (7.0) 160.4 (6.4) 175.1 (6.9) 162.9 (6.3) 
 Missing 911 (0.8) 1,418 (1.1) 54 (0.4) 81 (0.5) 288 (0.6) 464 (0.8) 409 (1.7) 633 (2.2) 160 (0.7) 240 (0.7) 
Education, % $           
 Low 41,845 (39.1) 63,020 (47.3) 4,164 (30.4) 5,374 (33.9) 12,976 (28.3) 22,769 (40.8) 16,560 (69.7) 21,751 (76.1) 8,145 (34.2) 13,126 (39.9) 
 Medium  40,478 (37.8) 45,574 (34.2) 5,238 (38.2) 4,994 (31.5) 19,500 (42.5) 21,280 (38.2) 4,309 (18.1) 4,453 (15.6) 11,431 848.0) 14,847 (45.1) 

High  24,829 (23.2) 24,558 (18.4) 4,304 (31.4) 5,500 (34.7) 13,376 (29.2) 11,734 (21.0) 2,890 (12.2) 2,376 (8.3) 4,259 (17.9) 4,948 (15.0) 
 Missing   1,833 (1.7) 2,121 (1.6) 273 (2.0) 252 (1.6) 812 (1.7) 953 (1.7) 471 (1.9) 588 (2.0) 277 (1.2) 328 (1.0) 
Chronic diseases, % $           
 Less than 2 diseases 60,066 (55.3) 67,711 (50.2) 8,080 (57.9) 8,750 (54.4) 26,588 (57.3) 30,624 (54.2) 13,487 (55.8) 13,732 (47.2) 11,911 (49.6) 14,605 (44.1) 
 2+ chronic diseases 48,485 (44.7) 67,068 (49.8) 5,870 (42.1) 7,340 (45.6) 19,833 (42.7) 25,850 (45.8) 10,675 (44.2) 15,348 (52.8) 12,107 (50.4) 18,530 (55.9) 
 Missing 434 (0.4) 494 (0.4) 29 (0.2) 30 (0.2) 243 (0.5) 262 (0.5) 68 (0.3) 88 (0.3) 94 (0.4) 114 (0.3) 

$Missing data are excluded from percentage calculations 
aDenmark and Sweden 
bAustria, Germany, France, the Netherlands, Switzerland, Belgium, Ireland and Luxembourg  

cSpain, Italy, Greece and Portugal  
dCzech Republic, Poland, Hungary, Slovenia, Estonia and Croatia   



Table 2 - Cognitive function and grip strength for men and women participating in SHARE between 2004-05 and 2015  

 All countries Northern Europea Western Europeb Southern Europec Eastern Europed 

 Men Women Men  Women  Men  Women  Men  Women  Men Women  
Cognitive composite score 
 
 Mean (SD) 45.0 (10.6) 46.1 (11.5) 48.0 (10.0) 50.7 (10.6) 46.6 (10.3) 48.1 (11.0) 40.1 (9.6) 39.3 (10.1) 45.1 (10.7) 46.3 (11.3) 

 Median (IQR) 45.2 
(38.0-52.2) 

46.5 
(38.4-54.1) 

48.4 
(41.8-54.7) 

51.4 
(44.3-57.8) 

46.9 
(40.0-53.5) 

48.7 
(41.0-55.6) 

40.2 
(33.5-46.4) 

39.3 
(32.4-46.0) 

45.2 
(38.0-52.2) 

46.6 
(38.6-54.0) 

 Missing data, % 4.6 3.7 2.6 2.3 3.8 3.0 6.0 6.1 6.1 3.6 

Subcomponents of the cognitive composite score 

 Fluency, mean (SD) 20.0 (7.5) 19.7 (7.8) 23.1 (7.3) 23.3 (7.3) 20.8 (7.2) 20.7 (7.3) 15.5 (6.4) 14.5 (6.4) 20.8 (7.6) 20.9 (7.8) 

 Immediate recall 5.0 (1.8) 5.2 (1.9) 5.2 (1.7) 5.7 (1.8) 5.2 (1.8) 5.5 (1.8) 4.5 (1.8) 4.4 (1.9) 5.0 (1.8) 5.3 (1.8) 

 Delayed recall 3.6 (2.1) 3.9 (2.2) 4.0 (1.9) 4.6 (2.1) 3.9 (2.1) 4.3 (2.2) 3.0 (1.9) 3.0 (2.0) 3.4 (2.1) 3.7 (2.2) 

Grip strength 

 Mean (SD) 42.9 (10.3) 26.3 (7.1) 45.4 (9.9) 27.3 (6.7) 43.9 (9.9) 26.9 (6.9) 39.1 (10.3) 24.0 (7.1) 43.4 (10.3) 26.8 (7.2) 

 Median (IQR)  43 (36-50) 26 (22-31) 46 (39-52) 28 (23-32) 44 (38-50) 27 (23-31) 40 (32-46) 24 (20-29) 44 (37-50) 27 (22-31) 

 Missing data, % 7.8 9.7 3.2 5.4 6.5 8.8 10.8 14.0 10.1 9.6 

aDenmark and Sweden 
bAustria, Germany, France, the Netherlands, Switzerland, Belgium, Ireland and Luxembourg  

cSpain, Italy, Greece and Portugal  
dCzech Republic, Poland, Hungary, Slovenia, Estonia and Croatia 







Supplementary Tables  
 
Supplementary Table 1 - Number of observations by country and wave among participants aged 50+ interviewed between 2004-05 and 2015 in SHARE 

 Wave 1 (2004-05) Wave 2 (2006-07) Wave 4 (2011) Wave 5 (2013) Wave 6 (2015) Total  
Northern Europe       
Denmark 1,596 2,525 2,214 4,040 3,648 14,023 
Sweden 2,983 2,755 1,961 4,501 3,876 16,076 
Western Europe        
Austria 1,521 1,179 5,054 4,277 3,348 15,379 
Germany 2,918 2,570 1,610 5,568 4,335 17,001 
France 2,948 2,870 5,611 4,411 3,867 19,707 
Netherlands 2,843 2,628 2,743 4,110 0 12,324 
Switzerland 940 1,451 3,652 2,988 2,771 11,802 
Belgium 3,620 3,108 5,138 5,508 5,683 23,057 
Ireland 0 1,003 0 0 0 1,003 
Luxembourg 0 0 0 1,585 1,542 3,127 
Southern Europe       
Spain 2,266 2,368 3,644 6,559 5,566 20,403 
Italy 2,491 2,911 3,521 4,643 5,201 18,767 
Greece 2,644 3,192 0 0 4,788 10,624 
Portugal 0 0 1,944 0 1,660 3,604 
Eastern Europe       
Czech Republic 0 2,648 5,354 5,521 4,788 18,311 
Poland 0 2,412 1,718 0 1,798 5,928 
Hungary 0 0 2,983 0 0 2,983 
Slovenia 0 0 2,692 2,908 4,178 9,778 
Estonia 0 0 6,718 5,680 5,540 17,938 
Croatia 0 0 0 0 2,423 2,423 
Total  26,770     33,620      56,557      62,299     65,012  244,258 

 

  



Supplementary Table 2 – Gender differences in cognitive function over age groups and waves for 20 European countries combined and for the 4 European regions separately  

All countries  All waves Wave 1 Wave 2 Wave 4 Wave 5 Wave 6 All wavesa  

50-59 1.70 (1.37, 2.03) 1.26 (0.72, 1.79) 1.34 (0.82, 1.85) 1.84 (1.19, 2.50) 2.10 (1.53, 2.68) 1.91 (1.17, 2.65) 3.51 (3.16, 3.85) 

60-69 1.12 (0.86, 1.37) 0.55 (0.02, 1.09) 1.06 (0.55, 1.57) 1.34 (0.85, 1.82) 1.42 (1.02, 1.81) 1.13 (0.71, 1.54) 3.36 (3.08, 3.65) 

70-79 -0.13 (-0.44, 0.19) -0.54 (-1.19, 0.11) -0.31 (-0.93, 0.30) -0.45 (-1.07, 0.17) 0.09 (-0.41, 0.59) 0.52 (0.01, 1.03) 2.48 (2.15, 2.81) 

80-89 -0.86 (-1.39, -0.34) -0.97 (-2.21, 0.27) -1.21 (-2.25, -0.17) -0.71 (-1.69, 0.26) -0.82 (-1.61, -0.02) -0.88 (-1.71, -0.05) 1.85 (1.33, 2.36) 

90+ -0.55 (-1.98, 0.87) -0.62 (-3.48, 2.24) 1.06 (-2.74, 4.87) -1.00 (-3.95, 1.94) -1.21 (-3.74, 1.33) -1.15 (-3.19, 0.90) 1.81 (0.39, 3.24) 

Northern Europe        

50-59 2.98 (2.38, 3.58) 2.21 (1.34, 3.07) 3.32 (2.40, 4.23) 2.94 (1.44, 4.44) 3.59 (2.62, 4.56) 2.94 (1.76, 4.12) 3.96 (3.30, 4.63) 

60-69 3.05 (2.56, 3.53) 2.79 (1.83, 3.74) 2.93 (2.06, 3.80) 3.06 (2.10, 4.02) 3.07 (2.40, 3.74) 3.29 (2.57, 4.01) 4.37 (3.78, 4.96) 

70-79 2.31 (1.68, 2.93) 2.26 (0.89, 3.64) 2.57 (1.39, 3.76) 1.34 (0.10, 2.57) 2.78 (1.90, 3.67) 2.54 (1.65, 3.42) 3.93 (3.24, 4.62) 

80-89 0.85 (-0.14, 1.83) -1.00 (-3.08, 1.09) 1.05 (-0.83, 2.94) 2.12 (0.11, 4.14) 1.52 (0.09, 2.96) 0.32 (-1.18, 1.83) 3.06 (2.03, 4.09) 

90+ 0.12 (-2.26, 2.51) 0.65 (-4.75, 6.05) -2.91 (-8.69, 2.87) -0.11 (-4.57, 4.35) 4.63 (1.17, 8.08) 0.17 (-3.51, 3.84) 1.96 (-0.45, 4.37) 

Western Europe        

50-59 2.46 (2.03, 2.88) 1.52 (0.81, 2.23) 1.90 (1.17, 2.63) 3.00 (1.98, 4.03) 2.79 (2.15, 3.44) 3.01 (2.22, 3.80) 4.44 (3.97, 4.90) 

60-69 2.10 (1.72, 2.48) 1.40 (0.67, 2.12) 2.00 (1.25, 2.75) 2.50 (1.69, 3.31) 2.05 (1.52, 2.59) 2.55 (1.92, 3.17) 4.62 (4.19, 5.04) 

70-79 0.76 (0.28, 1.24) 0.08 (-0.87, 1.03) 0.36 (-0.60, 1.31) 0.86 (-0.09, 1.81) 0.87 (0.18, 1.56) 1.57 (0.77, 2.38) 3.81 (3.32, 4.30) 

80-89 -0.42 (-1.23, 0.39) -1.56 (-3.26, 0.15) -1.03 (-2.64, 0.58) 0.04 (-1.50, 1.58) -0.72 (-1.83, 0.39) 0.57 (-0.78, 1.92) 2.81 (2.03, 3.59) 

90+ -1.28 (-3.32, 0.77) -0.18 (-4.30, 3.94) 2.00 (-2.81, 6.81) -1.59 (-6.20, 3.02) -3.80 (-7.07, -0.52) -2.08 (-5.03, 0.87) 1.81 (-0.26, 3.87) 

Southern Europe        

50-59 0.17 (-0.43, 0.77) 0.67 (-0.23, 1.58) 0.16 (-0.89, 1.20) -0.67 (-1.72, 0.37) 0.42 (-0.87, 1.71) 0.30 (-0.91, 1.51) 1.73 (1.12, 2.34) 

60-69 -0.85 (-1.29, -0.42) -1.14 (-2.01, -0.28) -0.68 (-1.57, 0.21) -0.78 (-1.51, -0.06) -0.22 (-0.97, 0.53) -1.33 (-2.04, -0.62) 1.00 (0.53, 1.46) 

70-79 -1.62 (-2.10, -1.14) -1.77 (-2.68, -0.86) -1.30 (-2.30, -0.29) -2.36 (-3.23, -1.49) -1.83 (-2.66, -1.00) -0.90 (-1.65, -0.14) 0.23 (-0.26, 0.73) 

80-89 -1.63 (-2.42, -0.84) -0.04 (-2.05, 1.97) -2.17 (-3.80, -0.54) -1.92 (-3.38, -0.45) -1.34 (-2.68, 0.00) -2.43 (-3.65, -1.21) 0.06 (-0.73, 0.85) 

90+ 0.71 (-1.74, 3.16) -1.32 (-5.42, 2.78) 0.71 (-6.24, 7.66) -0.08 (-5.24, 5.07) 4.28 (0.20, 8.37) 0.29 (-3.53, 4.10) 1.78 (-0.62, 4.19) 

Eastern Europe        

50-59 1.95 (0.76, 3.15)  1.16 (0.13, 2.19) 2.51 (1.08, 3.94) 3.17 (1.42, 4.91) 1.80 (-1.23, 4.83) 4.51 (3.32, 5.71) 

60-69 1.26 (0.60, 1.92)  0.95 (-0.25, 2.16) 1.21 (0.22, 2.20) 1.84 (1.10, 2.59) 1.36 (0.24, 2.49) 4.34 (3.55, 5.12) 

70-79 -0.86 (-1.78, 0.06)  -0.94 (-2.20, 0.32) -1.45 (-3.36, 0.45) 0.28 (-0.66, 1.22) -0.41 (-1.77, 0.95) 2.85 (1.88, 3.83) 

80-89 -1.53 (-2.89, -0.17)  0.00 (-2.42, 2.43) -1.73 (-3.90, 0.44) -1.15 (-2.79, 0.48) -2.48 (-4.52, -0.43) 2.37 (0.99, 3.76) 

90+ -1.03 (-5.01, 2.96)  3.79 (-2.44, 10.02) -1.50 (-8.28, 5.28) -7.00 (-13.25, -0.75) -1.65 (-6.15, 2.86) 2.84 (-0.58, 6.27) 

aFurther adjusted for education, chronic diseases and height 



Supplementary Table 3 – Gender differences in grip strength over age groups and waves for 20 European countries combined and for the 4 European regions separately  

All countries  All waves Wave 1 Wave 2 Wave 4 Wave 5 Wave 6 All wavesa  

50-59 -18.77 (-19.07, -18.47) -18.83 (-19.35, -18.32) -19.05 (-19.50, -18.60) -18.93 (-19.55, -18.32) -18.70 (-19.19, -18.21) -18.36 (-19.03, -17.70) -15.21 (-15.52, -14.90) 

60-69 -16.79 (-17.00, -16.57) -16.29 (-16.79, -15.79) -17.20 (-17.62, -16.79) -16.60 (-17.01, -16.18) -16.96 (-17.28, -16.64) -16.85 (-17.18, -16.52) -13.34 (-13.59, -13.10) 

70-79 -14.62 (-14.89, -14.35) -13.98 (-14.56, -13.40) -14.34 (-14.87, -13.82) -14.72 (-15.22, -14.22) -15.06 (-15.45, -14.66) -14.83 (-15.23, -14.44) -11.21 (-11.50, -10.92) 

80-89 -12.34 (-12.77, -11.91) -11.14 (-12.09, -10.18) -11.98 (-12.88, -11.09) -12.74 (-13.69, -11.79) -12.36 (-12.98, -11.74) -12.81 (-13.44, -12.19) -8.86 (-9.29, -8.43) 

90+ -8.51 (-9.94, -7.08) -6.60 (-10.48, -2.73) -8.63 (-12.21, -5.05) -6.67 (-9.00, -4.34) -9.96 (-11.77, -8.14) -9.96 (-11.49, -8.43) -5.24 (-6.65, -3.83) 

Northern Europe        

50-59 -20.55 (-21.10, -20.00) -20.35 (-21.15, -19.54) -20.67 (-21.54, -19.81) -20.50 (-21.88, -19.12) -20.60 (-21.40, -19.81) -20.63 (-21.57, -19.69) -16.57 (-17.19, -15.95) 

60-69 -18.63 (-19.05, -18.22) -19.13 (-19.92, -18.34) -18.79 (-19.51, -18.07) -18.25 (-19.12, -17.39) -18.55 (-19.07, -18.02) -18.61 (-19.20, -18.02) -14.69 (-15.20, -14.19) 

70-79 -16.19 (-16.66, -15.72) -15.78 (-16.79, -14.78) -16.02 (-16.95, -15.09) -16.57 (-17.51, -15.63) -16.38 (-17.03, -15.72) -16.13 (-16.77, -15.50) -12.21 (-12.76, -11.67) 

80-89 -13.53 (-14.20, -12.85) -13.22 (-14.66, -11.78) -13.91 (-15.21, -12.62) -13.56 (-14.88, -12.24) -13.59 (-14.59, -12.59) -13.34 (-14.35, -12.32) -9.55 (-10.29, -8.82) 

90+ -9.55 (-11.27, -7.84) -12.66 (-16.24, -9.08) -9.80 (-13.98, -5.62) -8.85 (-12.04, -5.67) -10.03 (-12.68, -7.38) -8.92 (-11.20, -6.64) -5.47 (-7.21, -3.74) 

Western Europe        

50-59 -18.98 (-19.38, -18.58) -19.03 (-19.71, -18.36) -19.31 (-19.98, -18.65) -19.48 (-20.51, -18.44) -18.93 (-19.49, -18.36) -18.16 (-18.80, -17.51) -15.29 (-15.71, -14.87) 

60-69 -17.26 (-17.57, -16.94) -16.74 (-17.41, -16.07) -17.46 (-18.06, -16.86) -17.16 (-17.82, -16.51) -17.31 (-17.74, -16.89) -17.58 (-18.05, -17.12) -13.53 (-13.89, -13.18) 

70-79 -15.03 (-15.42, -14.64) -14.12 (-14.90, -13.34) -14.75 (-15.54, -13.97) -15.08 (-15.87, -14.30) -15.56 (-16.09, -15.04) -15.37 (-15.95, -14.79) -11.36 (-11.77, -10.95) 

80-89 -12.89 (-13.47, -12.30) -11.97 (-13.19, -10.75) -12.57 (-13.76, -11.39) -13.12 (-14.37, -11.88) -12.84 (-13.64, -12.05) -13.49 (-14.46, -12.51) -9.09 (-9.67, -8.50) 

90+ -9.31 (-10.81, -7.82) -9.28 (-14.23, -4.33) -8.01 (-10.51, -5.52) -6.61 (-10.18, -3.03) -11.07 (-13.08, -9.06) -9.95 (-11.69, -8.21) -5.85 (-7.36, -4.33) 

Southern Europe        

50-59 -18.08 (-18.61, -17.54) -18.26 (-19.15, -17.37) -19.10 (-19.98, -18.21) -18.23 (-19.14, -17.33) -17.96 (-19.07, -16.86) -17.09 (-18.12, -16.05) -14.82 (-15.38, -14.26) 

60-69 -15.82 (-16.22, -15.43) -15.14 (-15.97, -14.31) -16.69 (-17.42, -15.96) -15.48 (-16.19, -14.76) -16.02 (-16.65, -15.39) -15.84 (-16.47, -15.21) -12.99 (-13.43, -12.55) 

70-79 -13.71 (-14.18, -13.25) -13.62 (-14.58, -12.66) -13.60 (-14.49, -12.71) -13.87 (-14.68, -13.06) -13.91 (-14.65, -13.18) -13.57 (-14.22, -12.91) -10.80 (-11.30, -10.31) 

80-89 -11.28 (-12.10, -10.46) -9.56 (-11.25, -7.87) -10.82 (-12.65, -8.98) -12.06 (-14.10, -10.01) -11.16 (-12.36, -9.96) -11.85 (-12.85, -10.86) -8.43 (-9.23, -7.62) 

90+ -6.24 (-9.70, -2.79) -2.26 (-8.28, 3.75) -9.59 (-19.45, 0.26) -5.05 (-8.91, -1.20) -7.41 (-11.69, -3.12) -9.63 (-12.90, -6.35) -3.58 (-6.93, -0.23) 

Eastern Europe        

50-59 -19.07 (-20.18, -17.97)  -17.63 (-18.50, -16.76) -18.18 (-19.24, -17.11) -18.98 (-20.65, -17.30) -21.26 (-24.25, -18.27) -15.63 (-16.75, -14.50) 

60-69 -16.44 (-16.99, -15.89)  -16.63 (-17.81, -15.46) -16.45 (-17.29, -15.61) -16.82 (-17.40, -16.24) -16.20 (-17.05, -15.34) -12.91 (-13.59, -12.23) 

70-79 -14.71 (-15.43, -13.98)  -13.70 (-14.99, -12.41) -14.51 (-15.59, -13.42) -14.93 (-15.64, -14.23) -15.68 (-16.88, -14.48) -11.23 (-12.05, -10.41) 

80-89 -12.26 (-13.27, -11.25)  -11.74 (-13.76, -9.72) -12.36 (-13.95, -10.77) -12.14 (-13.29, -10.99) -12.46 (-14.11, -10.81) -8.44 (-9.57, -7.31) 

90+ -9.96 (-13.66, -6.26)  -9.36 (-16.58, -2.15) -8.94 (-12.82, -5.05) -10.63 (-16.30, -4.96) -10.55 (-16.06, -5.04) -5.96 (-10.19, -1.72) 

aFurther adjusted for education, chronic diseases and height 
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