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CONTEXT: COGNITIVE AGEING

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Older ind iv iduals  face many chal lenges assoc iated wi th phys ica l  and mental  
impai rments.  Among these,  age-re lated dec l ine in cogni t ive funct ion ing has 
been wel l  documented (Bal tes,  L indenberger,  & Staudinger,  2006; Dixon et  
a l .  2004; Petersen et  a l .,  1992; Smal l ,  2001).

• Cogni t ive impai rments,  even those not  reaching the thresho ld for  dement ia 
d iagnos is ,  are assoc iated wi th a loss of  product iv i ty and qual i ty  of  l i fe ,  
increased d isab i l i ty,  and h igher heal th-re lated expendi tures (A lbert  et  a l .,  
2002; Tabert et  a l .  2002).
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CONTEXT: GENDER AND COGNITIVE AGEING

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Whi le  cogni t ive age ing is  a chal lenge for  both men and women, the 
inc idence of  cogni t ive impai rments appears to  be more prob lemat ic  for  
women. 

• The feminity ratio (females per 100 males) is higher at older ages: worldwide in 2010 it was 
110 among the 50 plus and 200 among the 80 plus (UNPD 2015). 

• The prevalence of dementia has been found to be higher for women than men in most 
regions of the world, with an increasing discrepancy at oldest ages (Prince et al. 2013). 

• Cognition plays an important role in the decision process underlying important aspects of 
life such as health (Goldman and Smith 2002) and wealth (Christelis et al. 2010) 
management. This is especially important for women given they often outlive their husband 
and need to take decisions on their own at older age (Lei et al. 2012). 
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CONTEXT: GENDER DIFFERENCES IN COGNITION

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Most of  the l i terature on gender d i f ferences in cogni t ion focuses on young 
adul ts ,  and only few stud ies have approached the quest ion of  gender 
d i f ferences at  o lder age (Lee et  a l .,  2014; Le i  e t  a l .  2012; Maurer 2011; 
Yount 2008).  

• However,  a l l  s tud ies about gender d i f ferences in cogni t ion at  o lder age are 
carr ied out at  the nat ional  leve l  and prec lude the inc lus ion of  cu l tura l  
factors such as gender- ro le  att i tudes to exp la in gender d i f ferences in 
cogni t ion at  o lder age. 

• The only stud ies that  have looked at  the ro le  of  gender- ro le  att i tudes on 
cogni t ive outcomes focused main ly on math and academic achievement at  
younger age (Guiso et  a l .,  2008; Re i l ly,  2012; Stoet and Geary,  2013; Cec i et  
a l .  2014).  
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AIM OF THIS STUDY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• The a im of  the study is  to  analyse to which extent  cu l ture affects gender 
d i f ferences in cogni t ion at  o lder age across countr ies.  

• We focus on gender- ro le  att i tudes,  def ined as be l ie fs  about the ro les of  men 
and women in soc iety.

• The avai lab i l i ty  o f  cross-country comparab le  surveys inc lud ing measures of  
cogni t ion is  qui te  recent and opens the b lack box under ly ing the cross-
country d i f ferences in performance at  o lder age. 

• To our knowledge, there is  no other study having looked at  th is  hypothes is  
before.  
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CONCEPTUAL FRAMEWORK

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• The conceptual  framework under ly ing the hypothes is  i s  based on the model  
o f  human cap i ta l  (Becker,  1964).  

• Cul ture/soc ia l  norms can inf luence ind iv idual  outcomes through two 
channe ls:  Be l ie fs/va lues (preferences)  and inst i tut ions (constra ints) .   

• Severa l  s tud ies have found that  t rad i t ional  gender- ro le  att i tudes resul t  in 
substant ia l  reduct ions in human cap i ta l  investment and female labor supply 
(Ve l la 1994; Fort in 2005; Fernandez and Fogl i 2009).

• Educat ion,  labour market  part ic ipat ion,  and l i festy le  are protect ive against  
cogni t ive age ing (e .g.  Schneeweis et  a l .  2014; Bonsang et a l .  2012; 
Frat ig l ion i et  a l .  2004)

• The lack of  norms and/or opportuni t ies to  engage in cogni t ive ly st imulat ing 
act iv i t ies over the l i fe  course is  thus l ike ly to  t rans late into poorer cogni t ive 
performance of  o lder women. 
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DATA: THE SURVEYS

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• For the empir ica l  analys is  we use standard ized quest ions based on nat ional ly  
representat ive sample of  50+ ind iv iduals  from 27 countr ies in Afr ica,  
Amer ica,  As ia,  and Europe, cover ing about 60 percent of  the wor ld 
populat ion.  

• Those internat ional  comparab le  surveys of  o lder ind iv iduals  inc lude: 
• The Survey of Health, Ageing and Retirement in Europe (SHARE), 
• The Health and Retirement Study (HRS), 
• World Health Organization (WHO) Study on global AGEing and adult health (SAGE),
• The English Longitudinal Survey on Ageing (ELSA). 

• Al l  o f  them inc lude measures of  cogni t ive funct ion ing that  are 
operat ional i zed comparab ly across a l l  surveys.

• Sample se lect ion: A l l  50+ ind iv iduals born between 1920 and 1959 wi th
avai lab le cogni t ive test  scores: 226,661 observat ions*
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DATA: COGNITIVE TEST SCORES

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

Measures of  cogni t ive funct ion ing

• The three surveys assess cogni t ive funct ion ing of  a l l  respondents by us ing 
short  and s imple tests of  ep isod ic  memory ( learn ing and recal l )  and 
execut ive funct ion ing (verbal  f luency) .  

• In the ep isod ic  memory task,  part ic ipants were asked to memor ize ten 
common words,  and to l i s t  as many of  these words as they could remember 
in one minute.  

• For the f luency task,  respondents had to name as many d i f ferent  animals as 
poss ib le  in one minute (not  avai lab le  for  US).
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DATA:Relat ive female advantage ((Cf - Cm)/ Cm) in immediate word 
recal l  test scores across countr ies*

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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DATA: GENDER-ROLE ATTITUDES*

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

Measures of  gender- ro le  att i tudes

• The measure is  obta ined from the most recent four waves of  the Wor ld 
Values Survey and the European Values Survey,  a compi lat ion of  nat ional  
surveys on values and norms.

• Respondents are g iven the fo l lowing statement:  

“When jobs are scarce,  men should have more r ight  to  a job than women” 

• The respondents are then asked to choose between: ‘agree ’,  ‘ne i ther ’,  and
‘d isagree ’.  Our measure is  based on a dummy equal  to  one when the   
respondent agrees wi th th is  statement.

• This quest ion is  most  c lose ly l inked to gender h ierarch ica l  att i tudes that  can 
create unequal  outcomes in a var ie ty of  domains and constra in women’s 
economic cho ices (Seguino 2011).*
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DATA: PERCENTAGE INDIVIDUALS BORN BETWEEN 1920 AND 1959 
THINKING MEN SHOULD HAVE MORE RIGHT TO A JOB*

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

0 .2 .4 .6
P e rce n ta g e  th in k in g  m en  h a v e  m ore

r ig h t s  fo r  a  jo b  th a n  w o m e n

G H A
IN D
C H I

PL
AT

R U S
C Z
EL

SAF
IT

BE
PT

H U
M EX

IE
ES
C H
U K

ES T
L U
FR
SL
D E
N L
U S
D K
SE



12

GENDER-ROLE ATTITUDES AND RELATIVE FEMALE ADVANTAGE IN 
COGNITION

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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GENDER-ROLE ATTITUDES AND RELATIVE FEMALE ADVANTAGE IN 
COGNITION

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 
Relative female advantage in 
Immediate word recall 

 (1) (2) (3) 
Traditional gender-role attitudes -0.323*** -0.242*** -0.215*** 
 (0.048) (0.060) (0.067)   
Log (GDP per capita)   0.008   
   (0.008)   
America  0.017 0.022   
  (0.022) (0.022)   
Asia  -0.029 -0.019   
  (0.021) (0.023)   
Africa  -0.045* -0.033   
  (0.024) (0.027)   
Intercept 0.127*** 0.106*** 0.021   
 (0.016) (0.018) (0.093)   
R2 0.640 0.706 0.718   
Number of countries 27 27 27 

Note. Standard errors are in parentheses. *p < .1. **p < .05. ***p < .01.  
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Note. Standard errors are in parentheses. *p < .1. **p < .05. ***p < .01. 
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EMPIRICAL ANALYSIS AT THE INDIVIDUAL-LEVEL

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Gender ro le  att i tudes at  the country- leve l  (c)  :
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INDIVIDUAL-LEVEL ANALYSIS: CROSS-COUNTRY VARIATIONS IN GENDER ROLE
ATTITUDES

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

Immediate word recall
(1) (2) (3) (4)

Woman 0.561*** 0.571*** 0.587*** 0.571***
(0.045) (0.046) (0.059) (0.052)  

Traditional gender-role attitudes x Woman -1.283*** -1.278*** -1.026*** -0.876***
(0.197) (0.202) (0.226) (0.192)  

Age No Yes Yes Yes
Education No No Yes Yes
Never worked No No No Yes
Country dummies yes yes yes yes
Region dummies x Woman yes yes yes yes
R2 0.081 0.190 0.240 0.242
Number of observations 226,661 226,661 226,661 226,661
Note. Clustered (at the country level) standard errors are in parentheses
*p < .1. **p < .05. ***p < .01.
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EMPIRICAL ANALYSIS AT THE INDIVIDUAL-LEVEL

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Gender ro le  att i tudes at  the cohort  and country leve l :we explo i t  the cross-
country var iat ions in the cohort- re lated changes in gender- ro les att i tudes.    
27 countr ies (c)  and 3 cohorts ( t) :  1920-1939; 1940-1949; 1950-1959. 
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COHORT DIFFERENCES IN RELATIVE FEMALE ADVANTAGE IN COGNITION AND
GENDER-ROLE ATTITUDES

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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INDIVIDUAL-LEVEL ANALYSIS: CROSS-COUNTRY AND COHORT VARIATIONS IN
GENDER NORMS

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

Immediate word recall
(1) (2) (3) (4)

Woman 0.461*** 0.464*** 0.464*** 0.458***
(0.048) (0.048) (0.037) (0.036)  

Traditional gender-role attitudes x Woman -0.840*** -0.684** -0.606*** -0.487***
(0.272) (0.261) (0.202) (0.183)  

Age No Yes Yes Yes
Education No No Yes Yes
Never worked No No No Yes
Country dummies yes yes yes yes
Cohort dummies yes yes yes yes
Country dummies x Cohort dummies yes yes yes yes
Country dummies x Woman yes yes yes yes
Cohort dummies x Woman yes yes yes yes
R2 0.182 0.199 0.248 0.249
Number of observations 226,661 226,661 226,661 226,661
Note. Clustered (at the country-cohort level) standard errors are in 
parentheses*p < .1. **p < .05. ***p < .01.
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ROBUSTNESS CHECKS

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Gender- ro le  att i tudes may not be exogenous.  Att i tudes may be affected by 
the status of  women: i f  the share of  women in h igher educat ion or  the 
women’s share in the labor force is  low, the i r  subord inate status may be 
ref lected in gender- ro le  att i tudes.  

• We assess the robustness of  our f ind ings by us ing a proxy for  gender- ro le  
att i tudes for  which reverse causal i ty  i s  unl ike ly to  be an issue. 

• Severa l  s tud ies argue that  formal  re l ig ious inst i tut ions,  which shape cul tura l  
norms, have an impact  on gender- ro les att i tudes (Ing lehart and Norr is ,  
2003).  

• We propose to use re l ig ion background as a proxy for  gender- ro le  att i tudes.  
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GENDER-ROLE ATTITUDES AND PROTESTANTISM

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• We propose to use,  as a proxy for  gender- ro le  att i tudes across country,  the 
proport ion of  ind iv iduals  be ing Protestant  in the country.

• Protestant ism has been found to be the re l ig ious be l ie f  that  i s  least  l ike ly to  
emphasize t rad i t ional  ro les for  women among s izeab le  denominat ions 
(Kenworthy and Malami ,  1999).

• Dur ing the second hal f  o f  the twent ie th century,  Protestant  churches a l tered 
theo log ica l  pract ices about the ro le  of  women. For instance, an increas ing 
number of  Protestant  churches are accept ing women into the Clergy (Korp i ,  
2000).

• Becker and Woessmann (2008) showed that  a larger share of  Protestants 
decreased the gender gap in l i teracy among the adul t  populat ion in 1871 in 
Pruss ia.
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PROTESTANTISM, GENDER-ROLE ATTITUDES AND COGNITION

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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GENDER DIFFERENCES IN COGNITION, GENDER-ROLE ATTITUDES AND
PROTESTANTISM

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

Traditional
gender-role 
attitudes x 
Woman

Immediate word recall

First-stage Reduced form IV model
Traditional gender-role attitudes x Woman -1.659***

(0.311)
% Protestants x Woman -0.291*** 0.483***

(0.044) (0.083)
Country dummies Yes Yes Yes
Region dummies x Woman Yes Yes Yes
F-tests of the excluded instrument 44.05

Wu-Hausman Endogeneity test 
(p-value) 0.074
Number of observations 226,661 226,661 226,661

Note. Clustered (at the country level) standard errors are in parentheses
*p < .1. **p < .05. ***p < .01.
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GENDER-ROLE ATTITUDES AND RELIGIOSITY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Al ternat ive instrument: Secular izat ion ( the h istor ica l  process in which 
re l ig ion loses soc ia l  and cul tura l  s ign i f i cance) .

• Whi le  Protestant ism tends to have more egal i tar ian v iew regard ing gender-
ro le ,  a l l  re l ig ions st i l l  have a t rad i t ional  v iew on gender norms and the 
fami ly (Guiso,  Sap ienza and Z ingales,  2003; Seguino, 2011).

• One advantage of  us ing secular izat ion as an instrument i s  that  i t  var ies not  
only across countr ies but  a lso across cohorts .

• The quest ion is  avai lab le  in the Wor ld Values Survey: “How important  i s  
re l ig ion in your l i fe? Very important/qui te  important/not important/not at  a l l  
important .”
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GENDER-ROLE ATTITUDES AND RELIGIOSITY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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GENDER DIFFERENCES IN COGNITION, GENDER-ROLE ATTITUDES AND
RELIGIOSITY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

Traditional
gender-role 
attitudes x 
Woman

Immediate word recall

First-stage Reduced form IV model
Traditional gender-role attitudes x Woman -1.511** 

(0.604)  
% Religion very important x Woman 0.514*** -0.777**

(0.089) (0.333)
Country dummies yes yes yes
Cohort dummies yes yes yes
Country dummies x Cohort dummies yes yes yes
Country dummies x Woman yes yes yes
Cohort dummies x Woman yes yes yes
F-tests of the excluded instrument 33.407
Wu-Hausman Endogeneity test 
(p-value) 0.164
Number of observations 226,661 226,661 226,661
Note. Clustered (at the country-cohort level) standard errors are in 
parentheses*p < .1. **p < .05. ***p < .01.
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CONCLUSIONS

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Using comparab le  data about cogni t ion from 27 countr ies,  cover ing about 60 
percent of  the wor ld populat ion,  we analyse the re lat ionship between
gender- ro le att i tudes and gender d i f ferences in cogni t ion at  o lder age. 

• Gender d i f ferences in cogni t ion are strongly assoc iated with gender- ro le
att i tudes across countr ies.  

• This assoc iat ion is robust to the inc lus ion of  country f ixed effects and cohort
f ixed effects .  

• We show that educat ion and labour market part ic ipat ion dur ing the l i fe  
course exp la in between 20 and 35 percent of  the assoc iat ion between
gender- ro le att i tudes and gender d i f ferences in cogni t ion.

• Further resul ts tend to suggest that th is assoc iat ion is not  dr iven by reverse 
causal i ty.
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CONCLUSIONS

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• In the context  of  g lobal  populat ion ag ing and increased re lat ive longevi ty 
for  women, th is  study demonstrated that  promot ing gender equal i ty  not  only 
has benef ic ia l  e ffects on women’s the educat ional  and labor market  
outcomes but a lso on the i r  menta l  heal th in later  l i fe .  

• Those resul ts  h ighl ight  another important  aspect  to  take into account in 
assess ing po l ic ies promot ing gender equal i ty,  espec ia l ly  in an age ing soc iety 
where cogni t ion is  p lay ing an increas ing ro le  for  the wel l -be ing of  o lder 
ind iv iduals .  
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GENDER-ROLE ATTITUDES AND RELATIVE FEMALE ADVANTAGE IN 
COGNITION (alternative measure of gender-role attitudes)

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 Relative female advantage in: 

 
Immediate 
recall 

Delayed 
recall 

Fluency 
 

Gender gap index in 0.234** 0.304** 0.252*** 
eco. part. and opp. (0.084) (0.133) (0.085)    
America 0.041 0.064 0.016    
 (0.024) (0.039) (0.033)    
Asia -0.059*** -0.092** -0.024    
 (0.021) (0.033) (0.019)    
Africa -0.100*** -0.167*** -0.079*** 
 (0.024) (0.039) (0.022)    
Intercept -0.120** -0.126 -0.191*** 
 (0.057) (0.090) (0.057)    
R2 0.620 0.612 0.512    
N 27 27 26    

 


		

		Relative female advantage in:



		

		Immediate recall

		Delayed recall

		Fluency





		Gender gap index in

		0.234**

		0.304**

		0.252***



		eco. part. and opp.

		(0.084)

		(0.133)

		(0.085)   



		America

		0.041

		0.064

		0.016   



		

		(0.024)

		(0.039)

		(0.033)   



		Asia

		-0.059***

		-0.092**

		-0.024   



		

		(0.021)

		(0.033)

		(0.019)   



		Africa

		-0.100***

		-0.167***

		-0.079***



		

		(0.024)

		(0.039)

		(0.022)   



		Intercept

		-0.120**

		-0.126

		-0.191***



		

		(0.057)

		(0.090)

		(0.057)   



		R2

		0.620

		0.612

		0.512   



		N

		27

		27

		26   
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GENDER-ROLE ATTITUDES AND RELATIVE FEMALE ADVANTAGE IN 
COGNITION

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 Relative female advantage in: 

 
Immediate 
recall 

Delayed 
recall 

Fluency 
 

Gender-role attitudes -0.244*** -0.321*** -0.137* 
 (0.067) (0.100) (0.068) 
Log(GDP 1980 per capita) 0.014 0.029** 0.011 
 (0.008) (0.012) (0.008) 
America 0.026 0.046 -0.006 
 (0.020) (0.031) (0.029) 
Asia 0.025 0.052 0.002 
 (0.034) (0.050) (0.035) 
Africa -0.012 -0.032 -0.015 
 (0.026) (0.039) (0.027) 
Intercept -0.024 -0.100 -0.088 
 (0.082) (0.122) (0.084) 
R2 0.803 0.825 0.660 
N 22 22 21 
 


		

		Relative female advantage in:



		

		Immediate recall

		Delayed recall

		Fluency





		Gender-role attitudes

		-0.244***

		-0.321***

		-0.137*



		

		(0.067)

		(0.100)

		(0.068)



		Log(GDP 1980 per capita)

		0.014

		0.029**

		0.011



		

		(0.008)

		(0.012)

		(0.008)



		America

		0.026

		0.046

		-0.006



		

		(0.020)

		(0.031)

		(0.029)



		Asia

		0.025

		0.052

		0.002



		

		(0.034)

		(0.050)

		(0.035)



		Africa

		-0.012

		-0.032

		-0.015



		

		(0.026)

		(0.039)

		(0.027)



		Intercept

		-0.024

		-0.100

		-0.088



		

		(0.082)

		(0.122)

		(0.084)



		R2

		0.803

		0.825

		0.660



		N

		22

		22

		21
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GENDER-ROLE ATTITUDES AND GENDER DIFFERENCES IN COGNITION. SHARE 
ONLY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 Relative female advantage in: 

 

Immediate 
recall 

Delayed 
recall 

Fluency 
 

Gender-role attitudes -0.230*** -0.353*** -0.143**  
 (0.073) (0.107) (0.068)    
Intercept 0.103*** 0.179*** 0.006    
 (0.022) (0.033) (0.021)    
R2 0.357 0.379 0.196    
N 18 18 18 
 


		

		Relative female advantage in:



		

		Immediate recall

		Delayed recall

		Fluency





		Gender-role attitudes

		-0.230***

		-0.353***

		-0.143** 



		

		(0.073)

		(0.107)

		(0.068)   



		Intercept

		0.103***

		0.179***

		0.006   



		

		(0.022)

		(0.033)

		(0.021)   



		R2

		0.357

		0.379

		0.196   



		N

		18

		18

		18
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GENDER ROLE ATTITUDES AND PROTESTANTISM. SHARE ONLY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N  I N  L A T E R  L I F E

 

Gender-role 
attitudes 

Immediate 
word recall 

Delayed 
word recall 

Fluency 
    

 
First stage 2SLS 2SLS 2SLS 

Gender-role attitudes 
 

-0.303*** -0.443*** -0.227*** 

  
(0.086) (0.124) (0.081)    

% Protestants -0.331*** 
  

                

 
(0.046) 

  
                

Intercept 0.367*** 0.123*** 0.204*** 0.030    

 
(0.016) (0.026) (0.038) (0.025)    

F-tests of the excluded instrument 51.78 
   N 18 18 18 18 
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GENDER-ROLE ATTITUDES AND GENDER DIFFERENCES IN COGNITION:
COHORT ANALYSIS. SHARE ONLY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 
Immediate 
recall 

Delayed 
recall 

Fluency 
 

Gender-role attitudes -0.287*** -0.613*** -0.109 
 (0.091) (0.168) (0.087) 
Country fixed effects Yes Yes Yes 
Cohort fixed effects Yes  Yes Yes 
R2 0.843 0.812 0.794 
N 72 72 72 
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GENDER DIFFERENCES IN COGNITION AND RELIGIOSITY. SHARE ONLY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 

Gender-role 
attitudes 

Immediate 
recall 

Delayed 
recall 

Fluency 
 

 
First stage 2SLS 2SLS 2SLS 

Gender-role attitudes  -0.593*** -1.002*** -0.055 
  (0.199) (0.354) (0.178) 
% religion very important 0.387***    
 (0.081)    
Country fixed effects Yes Yes Yes Yes 
Cohort fixed effects Yes Yes Yes Yes 
F-test of excluded instrument 15.89    
N 72 72 72 72 
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GENDER-ROLE ATTITUDES AND GENDER DIFFERENCE IN LIFE EXPECTANCY

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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GENDER-ROLE ATTITUDES AND GENDER DIFFERENCES IN COGNITION
INDIVIDUALS BORN BETWEEN 1950 AND 1959

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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GENDER-ROLE ATTITUDES AND GENDER DIFFERENCES IN COGNITION
INDIVIDUALS BORN BETWEEN 1940 AND 1949

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

A T
BEC H

C H I

C ZD E

D K

EL
E S

EST

F R

G H A

H U

IE

IN D

IT

L U

M E X

N L
PL

PT

R U S

S AF

S E

SL
U K

U S

-.
1

-.
0

5
0

.0
5

.1

G
e

n
d

e
r 

d
if

fe
re

n
c

e
in

 im
m

e
d

ia
te

 w
o

rd
 r

e
ca

ll

0 .2 .4 .6
P erce ntag e thi nk in g m e n ha ve m ore

r ig hts  for  a jo b tha n  w om e n

AT
BEC H

C H I

C Z
D E

D K

E LE S

E ST

F R

G H A

H U

IE

IN D

IT

LU

M EX

N L

PL

P T R U S
SAF

SE

S L

U KU S

-.
1

0
.1

.2

G
e

n
d

e
r 

d
if

fe
re

n
ce

in
 d

e
la

y
e

d
 w

o
rd

 r
e

c
a

ll

0 .2 .4 .6
P ercen ta ge  thin k in g m en  h av e m o re

r igh ts  fo r  a  job  tha n w om en

A T

BE

C H

C H I

C ZD E

D K

ELE S

EST

F R

G H A

H UIE

IN D

IT

L U

M E X

N L

PL

PT

R U S

S AF

S E SLU K

-.
1

-.
0

5
0

.0
5

G
e

n
d

e
r 

d
if

fe
re

n
c

e
in

 w
o

rd
 f

lu
e

n
cy

0 .2 .4 .6
P erce ntag e thi nk in g m e n ha ve m ore

r ig hts  for  a jo b tha n  w om e n



38

GENDER-ROLE ATTITUDES AND GENDER DIFFERENCES IN COGNITION
INDIVIDUALS BORN BETWEEN 1920 AND 1939

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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DATA: SAMPLE SELECTION*

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 
1920-
1939 

1940-
1949 

1950-
1959 Total   

1920-
1939 

1940-
1949 

1950-
1959 Total 

AT 3,460 4,099 3,200 10,759  IND 1,625 2,326 2,495 6,446 
BE 5,302 5,064 5,370 15,736  IT 4,386 4,850 3,180 12,416 
CH 2,565 2,884 2,820 8,269  LU 259 416 657 1,332 
CHI 3,495 3,771 5,088 12,354  MEX 814 867 409 2,090 
CZ 3,486 5,175 4,457 13,118  NL 3,389 4,377 3,415 11,181 
DE 3,886 3,986 3,355 11,227  PL 1,265 1,322 1,262 3,849 
DK 2,702 3,311 3,247 9,260  PT 469 697 673 1,839 
EL 2,125 1,810 1,422 5,357  RUS 1,334 973 1,221 3,528 
ES 4,842 4,001 3,674 12,517  SAF 1,006 1,266 1,291 3,563 
EST 3,853 3,661 3,579 11,093  SE 4,184 4,628 2,463 11,275 
FR 5,089 4,575 4,714 14,378  SL 1,469 1,607 2,008 5,084 
GHA 1,452 1,245 1,468 4,165  UK 3,572 3,619 2,860 10,051 

HU 685 954 1,141 2,780  US 6,748 5,051 7,187 18,986 
IE 362 384 296 1,042  Total 73,824 76,919 72,952 223,695 

 

Sample size by cohort and country (SHARE, HRS, ELSA, SAGE)


		

		1920-1939

		1940-1949

		1950-1959

		Total

		

		

		1920-1939

		1940-1949

		1950-1959

		Total



		AT

		3,460

		4,099

		3,200

		10,759

		

		IND

		1,625

		2,326

		2,495

		6,446



		BE

		5,302

		5,064

		5,370

		15,736

		

		IT

		4,386

		4,850

		3,180

		12,416



		CH

		2,565

		2,884

		2,820

		8,269

		

		LU

		259

		416

		657

		1,332



		CHI

		3,495

		3,771

		5,088

		12,354

		

		MEX

		814

		867

		409

		2,090



		CZ

		3,486

		5,175

		4,457

		13,118

		

		NL

		3,389

		4,377

		3,415

		11,181



		DE

		3,886

		3,986

		3,355

		11,227

		

		PL

		1,265

		1,322

		1,262

		3,849



		DK

		2,702

		3,311

		3,247

		9,260

		

		PT

		469

		697

		673

		1,839



		EL

		2,125

		1,810

		1,422

		5,357

		

		RUS

		1,334

		973

		1,221

		3,528



		ES

		4,842

		4,001

		3,674

		12,517

		

		SAF

		1,006

		1,266

		1,291

		3,563



		EST

		3,853

		3,661

		3,579

		11,093

		

		SE

		4,184

		4,628

		2,463

		11,275



		FR

		5,089

		4,575

		4,714

		14,378

		

		SL

		1,469

		1,607

		2,008

		5,084



		GHA

		1,452

		1,245

		1,468

		4,165

		

		UK

		3,572

		3,619

		2,860

		10,051



		HU

		685

		954

		1,141

		2,780

		

		US

		6,748

		5,051

		7,187

		18,986



		IE

		362

		384

		296

		1,042

		

		Total

		73,824

		76,919

		72,952

		223,695
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DATA

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 
1920-
1939 

1940-
1949 

1950-
1959 Total   

1920-
1939 

1940-
1949 

1950-
1959 Total 

           
AT 977 777 751 2505  IE 584 464 540 1588 
BE 1466 990 1072 3528  IND 768 962 1950 3680 
CH 671 655 678 2004  IT 1388 985 1111 3484 
CHI 514 1042 1546 3102  MEX 306 305 423 1034 
CZ 1961 1430 1540 4931  NL 702 921 1347 2970 
DE 2822 2072 2489 7383  PL 1120 1235 1254 3609 
DK 615 636 690 1941  PT 1246 915 1399 3560 
EL 362 321 449 1132  RUS 990 560 558 2108 
ES 2512 1622 1840 5974  SAF 2047 1281 2134 5462 
EST 1187 955 1114 3256  SE 1053 1055 1885 3993 
FR 1078 709 950 2737  SL 1143 1212 1170 3525 
GHA 52 136 212 400  UK 1240 965 1300 3505 

HU 913 749 978 2640  US 1309 903 952 3164 
      Total 30516 25102 32093 87711 

 

Sample size by cohort and country (EVS and WVS)*


		

		1920-1939

		1940-1949

		1950-1959

		Total

		

		

		1920-1939

		1940-1949

		1950-1959

		Total
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		2108



		ES
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		5974

		

		SAF
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		2134

		5462



		EST

		1187
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		1114

		3256

		

		SE

		1053

		1055

		1885

		3993



		FR

		1078

		709

		950

		2737

		

		SL

		1143

		1212

		1170

		3525



		GHA

		52

		136

		212

		400

		

		UK

		1240

		965

		1300

		3505



		HU

		913

		749

		978

		2640

		

		US

		1309

		903

		952

		3164



		

		

		

		

		

		

		Total

		30516

		25102

		32093

		87711
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DATA: PERCENTAGE INDIVIDUALS BORN BETWEEN 1920 AND 1959 
THINKING MEN SHOULD HAVE MORE RIGHT TO A JOB*

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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Gender-role att itudes and gender difference in employment rate: 50-64 
year-old

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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Gender differences in cognit ion and gender difference in employment 
rate: 50-64 year-old

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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Gender differences in cognition and level of cognition of men*
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COHORT DIFFERENCES IN RELATIVE FEMALE ADVANTAGE IN COGNITION AND
GENDER-ROLE ATTITUDES

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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DATA: GENDER-ROLE ATTITUDES*

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

Measures of  gender- ro le  att i tudes

• Other measures in the WVS avai lab le  for  a l l  countr ies under study:

• A pre-school child suffers with working mother (agree strongly, agree, disagree, or disagree 
strongly)

• Being a housewife is just as fulfilling as working outside the home (agree strongly, agree, 
disagree, or disagree strongly)
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DATA:Relat ive female advantage in delayed word recal l  test scores 
across countr ies

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E
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DATA:Relat ive female advantage in word f luency test scores across 
countr ies
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DATA: MERGING THE DATA

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• The data are merged at the country and cohort leve l .

• One caveat is that the measure of gender- ro le att i tudes has been asked at a
d i f ferent t ime than the measure of  cogni t ive funct ion ing. 

• However,  s tud ies found that age has only smal l impact  on gender- ro le
att i tudes,  whi le cohorts are much more important dr ivers (see e.g.  Lynott
and Mc Candless,  2000).
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GENDER-ROLE ATTITUDES AND RELATIVE FEMALE ADVANTAGE IN 
COGNITION

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

A T

B E

C H

C H I

C Z

D E

D K

E LE S

E S T
F R

G H A

H U

IE

IN D

IT

LU
M E X

N L

P L

P T

R U S

S A F

S E

S L

U K

U S

-.
1

0
.1

.2

R
e

la
ti

v
e

 f
e

m
a

le
 a

d
v

a
n

ta
g

e
in

 d
e

la
y

e
d

 w
o

rd
 r

e
c

a
ll

0 .2 .4 .6
P er ce n ta g e  th in k in g  m e n  h a v e  m o re

r ig h ts  fo r  a  jo b  th an  w o m e n



51

GENDER-ROLE ATTITUDES AND RELATIVE FEMALE ADVANTAGE IN 
COGNITION
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GENDER-ROLE ATTITUDES AND RELATIVE FEMALE ADVANTAGE IN 
COGNITION

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 Relative female advantage in: 

 
Immediate 
recall 

Delayed 
recall 

Fluency 
 

Gender-role attitudes -0.213*** -0.307*** -0.132* 
 (0.066) (0.095) (0.074) 
Log(GDP per capita) 0.007 0.019 0.009 
 (0.008) (0.011) (0.009) 
America 0.021 0.040 -0.011 
 (0.022) (0.031) (0.034) 
Asia -0.020 -0.019 0.002 
 (0.023) (0.033) (0.026) 
Africa -0.035 -0.056 -0.026 
 (0.027) (0.039) (0.030) 
Intercept 0.022 -0.025 -0.073 
 (0.091) (0.131) (0.103) 
R2 0.726 0.772 0.488 
N 27 27 26 
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GENDER DIFFERENCES IN COGNITION AND PROTESTANTISM: REDUCED FORM
ESTIMATES

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 Relative female advantage in: 

 
Immediate 
recall 

Delayed 
recall 

Fluency 
 

% Protestants 0.089*** 0.132*** 0.063**  
 (0.023) (0.035) (0.025)    
America 0.024 0.040 -0.015    
 (0.022) (0.033) (0.032)    
Asia -0.052*** -0.079** -0.024    
 (0.019) (0.028) (0.020)    
Africa -0.126*** -0.207*** -0.094*** 
 (0.023) (0.036) (0.025)    
Intercept 0.015* 0.044*** -0.038*** 
 (0.009) (0.013) (0.009)    
R2 0.700 0.712 0.467    
Number of countries 27 27 26    
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GENDER DIFFERENCES IN COGNITION AND RELIGIOSITY: REDUCED FORM
ESTIMATES

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

 Relative female advantage in: 

 
Immediate 
recall 

Delayed 
recall 

Fluency 
 

% religion very important -0.191*** -0.376*** -0.132**  
 (0.061) (0.101) (0.056)    
Country fixed effects Yes Yes Yes 
Cohort fixed effects Yes  Yes Yes 
Within-R2 0.590 0.619 0.766    
Number of observations 81 81 78 
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GENDER-ROLE ATTITUDES AND PROTESTANTISM

G E N D E R ,  C U L T U R E  A N D  C O G N I T I O N   I N  L A T E R  L I F E

• Moreover,  women had the r ight  to  vote by 1920 in most  h is tor ica l ly  
Protestant  countr ies but  unt i l  af ter  the Wor ld War I I  in most  Catho l ic  ones,  
and st i l l  later  in other cu l tura l  zones (Ing lehart ,  Norr is ,  and Welze l ,  2002).

• Reynolds (1999) found, on a wor ldwide sca le ,  that  the largest  d i f ference in 
the proport ion of  women in leg is lat ive and Cabinet  off i ces was observed 
between Chr is t ians (whether Protestant  or  Catho l ic)  and a l l  o ther re l ig ions,  
inc lud ing Is lamic,  Buddhist ,  Confuc ian and Hindu fa i ths.

• Stud ies have shown that  the proport ion of  women in the par l iament i s  
negat ive ly assoc iated wi th the h istor ica l  prevalence of  Catho l ic i sm in 
deve loped countr ies (Rule ,  1987).
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