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IQ AND ADJUSTMENT: GENDER DIFFERENCES IN INCOME AND PARENTHOOD 
 

IQ has been shown to predict life outcomes such as income and education, 

but to benefit men more than women. Parenthood is in turn known to be partly 

predicted by variables correlated with IQ, with more educated and well-paid 

subjects being more probable to become parents. Previous research has found 

evidence for a “fatherhood premium” for men and a “motherhood penalty” 

for women, with fathers tending to earn more than comparable non-fathers 

and mothers in turn earning less than childless women. This study used data 

from a longitudinal Swedish study to investigate the relationship between IQ, 

parenthood and income. Results showed that both men and women in the low 

IQ group had a lower probability of parenthood, men significantly so. A 

fatherhood premium was found, but it disappeared when controlling for 

working hours. A more consistent and significant motherhood penalty 

disfavoring women with children was found in the high IQ group, but this 

difference could not explain much of the much larger income difference 

between the genders. Whereas the average hourly wages of all groups of men 

were higher than those of all groups of women, all groups of women had a 

higher mean probability of parenthood than all groups of men.  Previous 

research has indicated that some groups seem to “have it all” in the sense of 

being uniformly well-adjusted, but in this sample it appears to be more of a 

trade-off with no group being consistently at an advantage on all indices of 

adjustment.   

 

The IDA (Individual Development and Adaptation; Magnusson, 1992) study is a large (N = 

1326) longitudinal Swedish study conducted in the Swedish city of Örebro. The participants of 

the main group composed one entire school grade cohort born in 1955 and were recruited and 

tested at the age of 10. The follow-up in midlife (in the form of a comprehensive personal 

interview; Bergman, 2000) were conducted at the age of 43 (in 1998) for women (N = 569) and 

at the age of 47 (in 2001) for men (N = 393). Previous research with this sample (Bergman, 

Corovic, Ferrer-Wreder & Modig, 2014) discovered large income differences between the 

genders, especially at the highest IQ range (120 and up). These differences were then attributed 

to “old gender roles”, an explanation which however does not advance the understanding of the 

underlying mechanisms creating this pattern very much. It is also not obvious why highly 

intelligent subjects would be more susceptible than other groups to old gender roles.  This study 

aims to bring further clarity into this area of research by investigating parenthood as a possible 

mediating mechanism. The impact of parenthood on men and women’s careers is investigated, 

as well as their respective probabilities of becoming parents in the first place. In line with the 

previous research mentioned above, the variable of IQ is used to create groups for comparison.   

 
What is IQ? 

IQ stands for “Intelligence quotient” and is the established measure used to state an individual’s 

psychometric intelligence. More specifically, IQ is 

 
… a hypothetical construct, a highly useful abstract term to designate, in one objective index, an 

individual’s mental ability relative to his peers on a particular standardized sample of items, or test 

behaviors, which professionals have found useful for defining and describing individual differences 

among men. (Matarazzo, 1972, p. 119) 
 

This mental ability, intelligence, in turn, has been defined as “[an] ability to understand complex 

ideas, to adapt effectively to the environment, to learn from experience, to engage in various 
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forms of reasoning, to overcome obstacles by taking thought” (Neisser et al., 1996, p. 77), 

which makes it clear that intelligence denotes adaptation beyond formal logical problem 

solving. Another definition makes it out to be “a highly general information-processing capacity 

that facilitates reasoning, problem solving, decision making, and other higher order thinking 

skills.” (Gottfredson, 1994, p. 81). These various “thinking skills” are not understood as being 

separate and unrelated, however. Factor analyses have shown substantial correlations between 

many different cognitive abilities, which has led theorists to posit the existence of a common 

mental faculty called “general intelligence”, commonly referred to as g (Spearman, 1904). g 

would consistently be the largest factor derived from such analyses, and is a factor with which 

all IQ-tests correlate (Nesbitt et al. 2012). The general predictive power of an IQ-test is thus 

related to how “g-loaded” it is, that is, how much it taps this g factor, rather than some more 

obscure or trained capability (Gottfredson, 2002). IQ and intelligence will henceforth be used 

interchangeably, although the former is no perfect measurement of the latter, but that discussion 

is beyond the scope of this study. 

  

Why should IQ be expected to predict life outcomes? 

An “information-processing capacity that facilitates reasoning” (Gottfredson, 1994, p. 81) 

might sound rather abstract, and as something that might come in handy in academic pursuits 

at most, but as Gottfredson (1994) makes the case, everyday life resembles an IQ test, in the 

sense of being complex and cognitively demanding, which is why reasoning ability might be 

expected to predict aptitude in a range of pursuits. IQ is indeed both the most powerful and the 

most consistent predictor of job performance (Gottfredson, 1994), better than experience on the 

job or any personality measure (Schmidt & Hunter, 2004). Subjects higher in cognitive ability 

have been shown to be more patient in anticipating rewards, better able to predict other people’s 

behavior and to adjust their own behavior accordingly, and less inclined to quit job training 

prematurely (Burks, Carpenter, Goette, Rustichini & Dixit, 2009), which are all examples of 

concrete real-life behaviors with practical consequences. These behaviors were also highly 

correlated between themselves, which led Burks et al. (2009) to conceptualize them as related 

preferences that all favor economic success.  

 

IQ has also been shown to serve as a capability to learn more of what is taught in school (Neisser 

et al., 1996), which makes it directly relevant for educational achievement. As a consequence, 

more intelligent children are likely to get better grades and to find the educational experience 

more rewarding. The simple fact that scholastic aptitude tests, which are “g-loaded” 

(Gottfredson, 2002), are used in selection for higher education makes IQ a decisive determinant 

in streaming young people into different careers. An increased capability to learn comes in 

handy in the workplace as well (Schmidt & Hunter, 2004). More high-paying and prestigious 

jobs tend to demand both more education and more general intelligence, and work prestige and 

work complexity correlate highly (r = .82) (Gottfredson, 2002). Farkas, England, Vicknair and 

Kilbourne (1997) found that cognitive skills predicted allocation to cognitively demanding jobs, 

and subsequently higher earnings, even with education, work experience and social background 

held constant. To their surprise, this was true even in the absence of a formal ability assessment 

test in recruitment, which led them to speculate that interviewers may, knowingly or 

unknowingly, be searching for cues indicating cognitive ability (such as vocabulary and 

comprehension), when interviews are used for assessment purposes.  

 

Stability of IQ over the life-course 

Many IQ-outcome studies, including the present one, uses IQ as measured in childhood as the 

independent variable, a practice which assumes some life-course stability of IQ. IQ in 

adolescence has been shown to be highly stable (r’s = .70-.86), with an r value of .75 between 
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ages 10 and 15 for this very sample (Magnusson & Backteman, 1978). In a large Scottish 

longitudinal study, the stability coefficient for IQ between the ages of 11 and 80 was shown to 

be .63 (.73 when corrected for restriction of range) (Deary, Whiteman, Starr, Whalley & Fox, 

2004), and a Polish study reported an r of .49 (uncorrected for restriction of range) for IQ 

between ages 13 and 36 (Firkowska-Mankiewicz, 2002). Taken together, these results show the 

longtime stability of IQ to be reasonably good, although not perfect.  

 

Gender differences in the predictive validity of IQ 

Although men and women do not appear to differ in mean IQ (Neisser et al., 1996; Nisbett et 

al., 2012) or mean g (Colom, Juan-Espinosa, Abad & García, 2000), there are gender 

differences in the predictive validity of IQ. Previous work on socioeconomic outcomes of the 

participants in this sample indicated that IQ predicted income modestly for the whole sample 

(r’s of .30 and .24 for men and women respectively) (Bergman et al. 2014), values that are in 

line with those obtained in meta-analyses of the IQ-outcome relationship (Strenze, 2007). Men 

were better off income-wise across the entire intelligence spectrum (M = 28 200 SEK for men, 

compared to M = 15 500 SEK for women), however, and the most conspicuous difference was 

found in the subsample with the highest IQ (≥ 120), where the mean income for males were 

found to be 43 800 SEK per month compared to 17 200 SEK for females. Another longitudinal 

study, the Hawaii Family Study (Nagoshi, Johnson & Honbo, 1993), showed similar results, 

with IQ as a strong predictor of income for men whereas educational attainment but not IQ 

predicted income for women. Most of the variation in attainment was still unaccounted for in 

that study, however, and this was true for both genders. Farkas et al. (1997) ran analyses on the 

relationship between cognitive skill and earnings directly and found that gender differences in 

cognitive ability explained none of the variation in earnings in their data. According to Deary 

(2012), women have historically sometimes been excluded from IQ-outcomes computations 

“because of the difficulty in assessing socioeconomic status among women at historical 

times when women either tended not to be in employment to the extent that they are now or 

tended to be less likely to attain employment in accordance with their abilities.” (Deary, 2012, 

p. 469). A meta-analysis of the relationship between human capital and salary using articles 

from 2003 and earlier showed a moderating effect of gender favoring men, but it was small (r 

= .18) and weakening over time, that is, earlier studies tended to show stronger effects (Ng, 

Eby, Sorensen & Feldman, 2005).   

 

About a third of the wage gap in Sweden can be explained by occupational segregation 

(Albrecht, Björklund and Boman, 2003), that is, that men and women tend to choose different 

professions with different average wages. Women tend to be overeducated for their occupation 

in Sweden (36% of women compared to 26% of men) as well, whereas men rather tend to be 

undereducated (25% of men compared to 14% of women) (Johansson & Katz, 2007). Using 

data from a large SCB (Statistics Sweden) database, also from the year of 1998, Albrecht et al. 

(2003) showed that although the average gender gap in Sweden in 1998 was small by 

international comparison, there was the exception of the upper tail of the distribution, where 

men earned substantially more than women, which they interpreted as a glass ceiling effect 

typical for the Swedish labor market in the 1990’s. This is in line with the IQ-income divergence 

that Bergman et al. (2014) found as well. No comparable upturn at the upper tail was found in 

American data, and also not in the wage gap between immigrants and non-immigrants in 

Sweden, which led Albrecht and colleagues to interpret it as a gender-specific effect and also 

one that was unique to Sweden. Men and women do appear to vary in their labor market 

characteristics, with men being much more likely to work in the private sector (72% of men 

compared to 39% of women), for instance, which entails a larger relative wage advantage at 

the upper end of the distribution in particular. The most important factor in the regression made 
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by Albrecht et al. (2003), however, was different outcomes regarding the returns to such labor 

market characteristics. Although women were overrepresented at all of the educational levels 

except the two highest, education was shown to have a larger payoff for men. Similar 

advantages for men were found for working in the private sector and for working full time as 

well. This seems to disrupt the correlation between education and earnings in opposite 

directions for the genders and is likely a factor in the lower payoff education has for women.  

 

Kilbourne, England, Farkas, Beron and Weir (1994) found evidence for what they called 

“gendered valuation” of work, meaning that the wages in their analysis were generally lower 

for both men and women in female-dominated occupations and in occupations where nurturant 

skill was the most important form of human capital. They suggest that, unlike other forms of 

human capital (the acquisition of which usually yields economical returns), nurturing might 

implicitly be understood as something that women find intrinsically enjoyable, which would 

make additional economical compensation unneeded, and this could be one reason why low 

wages are generally offered for such work. In terms of vocational values, women have been 

shown to be more likely than men to place importance on social values and to desire 

opportunities to help others as part of their vocation, whereas men are relatively more concerned 

about money and status (Eccles, 1987). 

 

Despite all of this, successful women clearly do exist, and in a qualitative study with 48 female 

managers and entrepreneurs White (1995) found that their career development trajectories 

resembled those typical of men. This means a high career centrality, which in turn is negatively 

correlated with homemaking commitment. Lack of domestic responsibilities has been shown 

to be correlated with career success for women elsewhere as well (Melamed, 1995).  

 

The case for parenthood as a mediating variable 

Powell and Manieiro (1992) recognize structural barriers to women’s advancement, such as 

women’s careers more often being interrupted, with the most common interruption being 

parenting, or more specifically, the expectation to take the primary responsibility for child-

rearing. Hodges and Budig (2010) report of a “fatherhood premium” in American data, through 

which fathers tend to earn more than comparable non-fathers. This is understood as men, 

consciously or not, feeling more impelled to provide for their spouse and offspring, and men 

have indeed been shown to increase their working hours subsequent to having a child. This 

cannot be understood isolated from the fact that they are usually being put in a situation where 

they are to be the sole breadwinner for a while, of course. This premium subsists even with 

working hours controlled for, however, which led Hodges and Budig (2010) to speculate that 

“fatherhood” in itself might be a desirable attribute that signals responsibility and work 

commitment to an employer. A comprehensive review of income and family circumstances 

using data from the Swedish government agency SCB (Statistics Sweden) showed that men 

with children in general earned more than men without children in Sweden as well (Boschini, 

Håkansson, Rosén & Sjögren, 2011), even in comparable careers (Boschini & Sundström, 

2018). However, more educated and better paid subjects were also more likely to become 

fathers (Boschini et al., 2011), which raises some questions about causality. A Norwegian study 

of brothers showed that in cases where one and not the other later had children, the brother who 

was to later become a parent had higher education and a higher wage even before the child was 

born, which indicates that successful men are selected to be fathers rather than fathers being 

selected to be successful (Kunze, 2014). 

 

For women, on the other hand, parenthood has generally been associated with lower earnings 

both short-term (Budig & England, 2001; Anderson, Binder & Krause, 2002) and long-term 
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(Wilde, Batchelder & Ellwood, 2010). This “motherhood penalty” has also been shown to be 

highest among highly educated women, although this appeared to be mainly a result of their 

initially steeper wage trajectories. (England, Bearak, Budig & Hodges, 2016). 

 

Why should IQ be expected to be mediate the higher earnings on behalf of fathers?  

Boschini and Sundström (2018) suggest that one of the reasons that education is an advantage 

when it comes to the probability of parenthood could be that it signals cognitive ability. This in 

interesting in light of the finding made by Farkas et al. (1997), that employers are able to 

accurately assess cognitive ability in interviews in the absence of IQ tests, which opens up for 

the possibility that lay estimation of intelligence could be in play in partner selection as well. If 

that is the case, however, it would be expected to manifest itself and be an advantage also in 

the absence of formal education. Hodges and Budig (2010), in their analysis of the “fatherhood 

premium” argue that capacities indicative of cognitive ability, such as “a tough-minded 

approach to problems; analytic abilities to abstract and plan; a capacity to set aside personal, 

emotional considerations in the interests of task accomplishment; a cognitive superiority in 

problem-solving and decision making” (Kanter, 1979, p. 43, quoted in Hodges & Budig, 2010) 

would be sought-after by employers and fit well into a masculine organizational structure, 

which would result in fathers having those capacities being particularly likely to be rewarded. 

They did indeed find that men in occupations demanding more cognitive ability also received 

a higher “fatherhood bonus”, that is, fathers earned more than non-fathers in such occupations 

relative to fathers and non-fathers in less cognitively demanding jobs. It thus makes sense look 

directly into the role of cognitive ability in determining family patterns rather than using 

education or income as proxies. 

 

How about mothers?  

Provided that parenthood and career are less compatible for women than they are for men 

(Powell & Manieiro, 1992; Melamed, 1995), yet IQ is correlated with income for women 

(Bergman et al. 2014), it would seem as if more intelligent women would be less likely to 

become mothers. Although the women in this study are consistently at a disadvantage in this 

area compared to the men, IQ has been shown to confer a small average advantage also for 

them (r = 0.24, Bergman et al., 2014). In the light of the negative correlation between career 

centrality and homemaking commitment found by White (1995), if the higher wages of more 

intelligent women indicates a relatively larger career centrality, what logically follows from 

that would be a smaller homemaking commitment, which could possibly imply a lesser 

likelihood of parenthood. 

 

Purpose and problem statements 

The specific purpose of this study is to compare the genders on family situation in the purpose 

of better understanding why IQ does not predict economic outcomes for women the way it does 

for men. Parenthood is hypothesized to carry the cost of getting less education, a less prestigious 

job and lower income for women who would otherwise have adequate cognitive ability to 

obtain post-secondary education and an associated career and income. It is on the other hand 

not expected to impair men’s occupational attainment or subsequent income. The finding of 

Boschini et al. (2011) that Swedish men with children earn more than men without is 

hypothesized to be true for the men in the IDA sample as well. Boschini and Sundström (2018) 

raise the question of whether education or income should be expected to be more important 

when it comes to partner choice, and conclude, based on the overarching pattern of partner 

choice, that income appears to be precedent. This study takes on a third approach and 

investigates whether IQ plays a role in this intercorrelation.  
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The first hypothesis is that the likelihood of parenthood varies with IQ in a similar manner as 

it appears to do with education and income (Boschini et al., 2011). Specifically, men with 

below-average IQ are expected to have a lower probability of parenthood, whereas men with 

above-average IQ are expected to have a higher probability. For women, the relationship is 

expected to be reversed, with less intelligent women having a higher than average probability 

of parenthood, whereas more intelligent women have a lower probability. The second 

hypothesis is that income varies with parenthood and does so differently for the genders, 

corresponding to the aforementioned “fatherhood premium” and “motherhood penalty”. Men 

with children are in other words expected to earn more than comparable men without and the 

reverse is expected to be true for women. Since both men and women are more likely to have 

children than not, these hypothesized group differences are expected to account for part of the 

income differences 

 

Method 

 

Collection of data 

The data used in the present study comes from an existing database where data from the IDA 

program is stored. Access to the data was permitted by the current scientific leaders of the 

program, Anna-Karin Andershed and Henrik Andershed at Örebro University, and the data file 

was obtained from its previous scientific leader, Lars Bergman, professor emeritus at 

Stockholm University. 

 

Participants 

The IDA research program was initiated in the Swedish midsized town of Örebro (Inhabitants 

= 100 000) in 1965 and included the entire cohort of individuals born 10 years prior (in 1955) 

who were in the normal school system at the time (N = 1326). Suitable participants who moved 

there subsequently were added successively, resulting in a total N of 1392. The follow-up of 

the study was conducted in 1998, at the age of 43, for women and in 2001, at the age of 47, for 

men. Data from 962 of the original participants (393 men and 569 women) was obtained in the 

follow-up. When those who participated in adulthood were compared to those who did not, the 

former were found to have somewhat higher means on IQ (d = 0.29) and school achievement 

(d = 0.23) (Bergman et al., 2014). 

 

Measures 

 

Gender 

Gender was coded as 1 for boys and 2 for girls. The measure was available for 1392 participants, 

710 boys and 682 girls. 

 

IQ 

This study used the composite IQ index developed by Bergman et al. (2014) as measure of 

intelligence. The composite was created in order to minimize attrition as IQ tests were 

distributed at three different points in time (at ages 10, 13 and 15), and complete data from all 

occasions were not available for all participants. At ages 10 and 13 the standardized global sum 

scores from the Swedish DBA intelligence test were used, and at age 15 the standardized results 

from the Swedish WIT III. When results from all three tests were available, the mean was 

computed. This was the case for 809 children. For children with only two scores (n = 246), the 

mean of those scores was calculated, and for children with only one standardized test result (n 

= 271), that result was used by itself. Lastly, the scores were standardized once again to conform 
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to the common normal distribution for intelligence with a mean of 100 and a standard deviation 

of 15.  

 

When creating IQ groups for comparison, Bergman et al. (2014) chose to divide the IQ range 

into percentiles, and made 120 (i.e. the 90th to the 100 percentile, or the top 10%) their cutoff 

point for high IQ. In the present study, the principal concern is why educational and 

occupational attainment is so low in women who would be adequately equipped for it in terms 

of cognitive ability, which is why high intelligence is defined as ≥110, corresponding to values 

above the upper quartile (the top 25%). Gottfredson (1994) puts the IQ threshold for being able 

to learn from a typical college format at 110+, and Bergman et al. (2014) refer to Matarazzo 

(1972), whose estimate of the average IQ of college graduates is 1151.   As reported by Bergman 

et al. (2014), the mean IQ of the participants with the highest education level (Master’s degree) 

in this sample is 114.4, and that of the highest income group 111.6, which makes ≥110 an 

empirically as well as theoretically sound cutoff point for high IQ. The mean IQ of all college 

graduates in the sample was found to be 112.5. The corresponding lower cutoff point was made 

to be an IQ below 90, that is, below the lower quartile, which creates groups where at least in 

theory, the middle, average, group would constitute 50% of the participants, and the two groups 

below and above average 25% each. For the whole sample with IQ data (N = 1267), the 

distribution was 25% (n = 321) in the low IQ group (M = 80), 49% (n = 617) in the average IQ 

group (M = 100) and 26% (n = 329) in the high IQ group (M = 119). These groups were used 

in all IQ analyses except for the bivariate correlation in table 4, where the original coding with 

each of the subjects’ individual IQ values was used. The mean IQ’s for males in childhood was 

98.9 (SD = 15.5) and for females 101.1 (SD = 14.4), and for the participants in the follow-up 

100.4 (SD = 15.3) for men and 101.8 (SD = 14.0) for women.  

 

Parenthood 

Parenthood was coded according to whether a participant had children or not. A binary variable 

was created, with one or more children coded as 1 (range 1-7) and no children coded as 0. 

Information on parenthood was available for 852 participants (325 men and 527 women), and 

the proportion of subjects with children was 76% for men (n = 247) and 86% for women (n = 

452).  

 

Income 

Income was measured as mean monthly income before taxes in SEK. Information on monthly 

income was available for 668 participants (249 men and 419 women). Additionally, an hourly 

income variable was computed by dividing the monthly income by weekly working hours times 

four. Information on hourly income was available for 663 employed participants (248 men and 

415 women). The hourly income variable contained a couple anomalies where the equation of 

monthly wages and working hours created implausible hourly incomes. Therefore, some 

outliers were removed for the analysis of variance depicted in figure 2. Outliers were defined 

as values higher than three standard deviations from the mean. The variable included 12 such 

values, making the usable N = 651.  

 

Education 

The original coding for highest completed education included 13 education levels, out of which 

a 6-step scale was created by Bergman et al. (2014). The resulting categories were then “(1) 

only mandatory school, (2) some schooling above mandatory school, (3) 3-year high school, 

                                                      
1 Although the average intelligence of university students might have decreased since then, as a larger share of 

the population now continues on to post-secondary education, the publication year of 1972 is actually quite 

timely as to when the participants of the IDA study entered higher education. 
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(4) some college study after high school, (5) B.A. or equivalent, and (6) A “prestige” education, 

at least at the master’s degree level” (Bergman et al. 2014, p. 175). In the present study a binary 

variable based on these six categories was created with 1 to 4 coded as 0 and 5 to 6 coded as 1. 

This variable thus distinguished subjects who had finished at least a 3-year university degree. 

This corresponds to the way higher education is commonly indexed in the research literature 

(Albrecht et al., 2003; Boschini et al., 2011). Information on education was available for 962 

participants (393 men and 569 women). The mean IQ of the group with higher education was 

112.5 (n = 71) and of those without 99.5 (n = 564).  

 

Occupation 

The dataset included a 5-step variable for occupational level, which was here used to inquire 

about gender disparities in over- or undereducation. The levels included in the variable were “1 

(almost no education is needed), 2 (high school competence is needed), 3 (some higher 

education is needed but not an academic degree), 4 (an academic degree is needed), 5 (leader 

of a large organization)” (Bergman et al., 2014, p. 175). Information on occupational level was 

available for 910 participants.  

 

Results 

Primary analyses 

 

Probability of parenthood 

As can be seen in table 1 and in figure 1, among men, the proportion of parents was lowest in 

the low IQ-group for both men (64%, n = 54 out of 84) and women (81% n = 79 out of 97), 

which is in line with the hypothesis for men but contrary to the hypothesis for women. In the 

average and high IQ groups in turn, the proportions of childless men were comparable 

(percentages of 80% and 79% corresponding to n’s of 111 out of 139 and 78 out of 99, 

respectively), and there did not exist any advantage for men with higher IQ when it comes to 

probability of parenthood.  For women, there was a gradual increase in the probability of having 

children with increasing IQ, with the lowest proportion of mothers in the low IQ group, 

intermediate in the intermediate IQ group (85%, n = 221 out of 260) and highest in the high IQ 

group (91%, n = 135 out of 149), which is the opposite pattern of what was expected. Of note 

is that the proportions of childless women were lower than that of men in all groups, which 

renders their whole figure above that of the men, as evidenced in figure 1. A chi-square test 

showed the overall difference between genders to be highly significant, 𝒳2
1,852 = 15.25, p 

<0.001.  

 

Table 1 

      

Probability of parenthood by IQ Group and Gender 

Percentage with children 

IQ Men Women 

Low 64% 81% 

Average 80% 85% 

High 79% 91% 
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Figure 1. Proportion of subjects with children by IQ and gender 

 

Another chi-square furthermore showed the difference in proportion of individuals with 

children between IQ groups to be significant for men, 𝒳2
2,321 = 7.61, p = 0.02, with men in the 

low IQ group being significantly less likely to have children than men in the average IQ group. 

The difference for women was non-significant, but approaching significance, 𝒳2
2,506 = 4.50, p 

= 0.11. A very similar pattern was found for men grouped by educational level, where the 

corresponding educational groups had the same rankings relative to each other as the IQ groups. 

For women, it was somewhat more prevalent to be childless in the highly educated group than 

what would have been expected from the pattern above. These numbers are not given in a table.  

 
Income 

The relationships between IQ and parenthood and uncorrected monthly income were largely in 

the expected direction for men. Among men with average intelligence, fathers (n = 72) earned 

on average 2000 SEK more per month than non-fathers (n = 15), and among those with high 

intelligence there was a mean difference of 7000 SEK in favors of men with children (n = 53) 

to those without (n = 14). The opposite relationship was unexpectedly found at the lower end 

of the scale, where men without children (n = 17) earned an average of roughly 2000 SEK more 

per month than men with children (n = 34).  

 
Table 2 a 

      

Monthly income by IQ group and parenthood for men 

Mean monthly income in SEK (standard deviations within parentheses) 

IQ With children  Without children  

Low 21 900 (7500) 24 000 (6500) 

Average 28 000 (12 700) 26 000 (10 000) 

High 37 800 (31 000) 30 800 (10 500) 
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The high mean of highly intelligent fathers was, however, partly driven by two outliers2, which 

also rendered the standard deviation for this group to be a gigantic 31 000. With those removed, 

the average income for this group would have been 32 500 (and the standard deviation 14 900), 

which is still higher than that of comparable childless men and thus in the expected direction, 

but no longer as distinctive. 

 

Table 2 b 

      

Monthly income by IQ group and parenthood for women 

Mean monthly income in SEK (standard deviations within parentheses) 

IQ With children  Without children  

Low 13 400 (3000) 12 900 (3200) 

Average 15 500 (4600) 15 000 (3000) 

High 16 000 (5400) 19 000 (8600) 

 

The wage distribution for women was partly in the expected direction as well. As can be seen 

in table 2 b., women in the high IQ group without children (n = 8) earned on average 3000 SEK 

more per month than women with children (n = 58), which is in line with the hypothesis. The 

income differences between women with and without children in the low (n’s of 103 and 14) 

and average (n’s of 169 and 22) IQ groups were negligible, however, which indicates the 

absence of a systematic motherhood penalty across groups.  

 

A bivariate correlation showed no correlation between income and the binary parenthood 

variable (r = -0.03, p = 0.36). 

 

Table 3 a 

      

Hourly income by IQ group and parenthood for men 

Mean hourly income in SEK 

IQ With children Without children 

Low 131 148 

Average 168 161 

High 189 195 

 

Table 3 b 

      

Hourly income by IQ group and parenthood for women 

Mean hourly income in SEK 

IQ With children Without children 

Low 96 90 

Average 109 97 

High 110 127 

 

                                                      
2 To protect the integrity of individual participants, single income values cannot be stated.  
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Figure 2. Mean hourly wages in SEK by IQ and gender 

 

When monthly wages were fractioned into hourly wages, a different picture emerged. The men 

in the high IQ group with children no longer earned more than their peers without. There was 

now a very small difference favoring men without children, thus no longer in line with the 

hypothesis. The income difference in table 2 a. was thus entirely explained by men with children 

working more hours, as reviewed in table 5.  

 

For women the pattern for hourly in wages was more consistent with that for the monthly 

wages and thus aligns with the hypothesis in the same way as those results did. An analysis of 

variance showed the difference in hourly wages between women with and without children to 

be significant, F2,363 = 3.93, η2part = 0.02, p = 0.02. A secondary analysis showed this 

difference to pertain to the women in the high IQ group exclusively. The proportion of 

explained variance was very low (2%), but that might perhaps be expected for a variable as 

multi-determined as income. The difference in hourly wages between men with and without 

children was, however, not even remotely significant, F2,189 = 0.53, p = 0.59. 

 

What also becomes evident from figure 2 is also that the whole figure for men was above the 

whole figure for women, meaning that subjects in the lowest male wage group (men in the low 

IQ group with children) earned a higher mean hourly wage than subjects in the highest female 

wage group (women in the high IQ group without). This is the opposite of the pattern in figure 

1, where the entire figure for women was above the entire figure for men.   

 

Given that the men were studied three years later than the women, they might be expected to 

earn somewhat more because of general wage increases. Bergman et al. (2014) acknowledged 

this and created a formula to adjust the wages correspondingly, by which the male wages should 

be divided by 1.16. Doing so would reduce the overall mean hourly income for men from 164 

to 148, but this latter value is still considerably higher than the female overall mean which was 

108, and general wage increases are thus not judged to be a major factor in shaping the general 

direction of these results.   
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Table 4 

      

Correlations between IQ in adolescence and adult hourly income 

Gender With children Without children 

Men 0.34** 0.29 

Women 0.18** 0.48** 
** p < 0.01 

 

Note. The correlation for men without children was approaching significance as well (p = 0.052) 

 

As shown in table 4, the correlations between IQ and income for men were similar regardless 

of whether they have children or not. Accordingly, both values were close to the mean 

correlation for all men, which was r = 0.32 (p < 0.01). For women however, there was a large 

difference between parents and non-parents, with women without children holding the highest 

correlation of all subgroups, r = 0.48 and women with children in turn displaying the lowest, r 

= 0.18. Using Fisher’s r-to-z-transformation, the difference between the correlations for women 

with and without children was found to be statistically significant (z = 2.04, p = 0.04). Since 

the group with children is much larger and so accounts for a larger proportion of women, 

however, the total correlation for all women, which was r = 0.22, (p < 0.01), was much closer 

to their lower value.  

 

Secondary analyses 

 

Working hours 

As can be seen in table 5, men both with and without children worked more than full time on 

average, whereas women both with and without children worked less than full time. Subjects 

without children generally worked more hours than subjects with, with the exception of men in 

the high IQ group where men with children worked a mean of 41.7 hours each week compared 

to 39.4 hours for men without (not given in a table), a difference of a little over two hours on 

average (not significant).   

 

Table 5 

      

Mean weekly working hours by gender and parenthood 

Gender With children Without children 

Men 42.3 43.1 

Women 36.0 37.9 

 

Two-tailed t tests showed the differences in working hours between genders to be significant 

both among those with children, t635 = 9.38 (p < 0.001), corresponding to a Cohen’s d of 0.75, 

and among those without, t126= 3.31 (p = 0.001), corresponding to a Cohen’s d of 0.6. t tests 

within genders were, however, not significant, although the difference between women with 

and without children was somewhat close, t454 = 1.74, p = 0.08.  

 

Interestingly, for men there was a small negative correlation between working hours per week 

and hourly wage (r = -0.13, p < 0.05). For women the correlation was negative as well, but 

minuscule (r = -0.03) and non-significant. There did not in any case exist any (linear) premium 

for putting in more hours for either men or women.  
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Education 

A bivariate correlation for educational level and occupational level showed Spearman’s ρ to 

be .59 (p < 0.001) for men and .61 (p < 0.001) for women.  There does thus not seem to exist 

any systematic tendency of either men or women to be over- or undereducated for their 

occupation in this sample, at least none that could be discerned by a bivariate correlation.  

 

Table 6 a 

      

Percentage of men with higher education by IQ and parenthood 

Percentage with a university degree 

IQ With children Without children 

Low 4% 0% 

Average 17% 4% 

High 35% 57% 

 

Table 6 a. shows the proportion of male subjects who had completed higher education (indexed 

as having finished at least 3 years of post-secondary education) differing starkly across IQ 

groups, with some differences among fathers and non-fathers as well. Among the men in the 

low IQ group, very few had done so, only 4% of those with children (n = 2 out of 54) and none 

of those without (n = 30). Among men with average intelligence having children and getting 

higher education seemed to co-vary to some extent, with 17% (n = 19 out of 111) of fathers 

having degrees compared to 4% (n = 1 out of 28) of non-fathers. Among men in the high IQ-

group, the correlation is reversed. 35% (n = 27 out of 77) of the men with children in this group 

had a degree, compared to 57% (n = 12 out of 21) of the men without. Chi-square tests showed 

these differences to be somewhat close to significance both in the average (𝒳2
1,139 = 3.33, p = 

0.07) and in the high IQ groups (𝒳2
1,98 = 3.36, p = 0.07).  

 

Table 6 b 

      

Percentage of women with higher education by IQ and parenthood 

Percentage with a university degree 

IQ With children Without children 

Low 0% 0% 

Average 9% 3% 

High 15% 29% 

 

As shown in table 6 b, having completed a university degree was non-existent among the 

women in the low IQ-group (n’s of 79 and 18, respectively), and among females with average 

IQ the proportions were small as well, with the share of women with children who have 

obtained higher education being somewhat higher (9%, n = 19 out of 221, compared to 3%, n 

= 1 out of 39). Among those in the high IQ groups, the numbers were higher, but still decidedly 

smaller than those for comparable men. Almost twice as many women without children than 

with children in this group had completed higher education (29% or 4 out of 14 compared to 

15% or 20 out of 135), but both numbers were in turn about half of the respective proportions 

of men in the corresponding categories (57% and 35%). The differences between women were 

however not significant.  
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Discussion 

 

The rationale for this study was to take a closer look on the role of IQ in determining family 

patterns and the role of parenthood besides IQ in determining income, and neither picture seems 

to be completely clear-cut. Whereas other researchers (Boschini & Sundström, 2018; Hodges 

& Budig, 2010) have found evidence for some groups “having it all” and others close to nothing, 

it appears in this sample to be more of a trade-off for both men and women, with no group 

consistently coming out “on top”, if parenthood and income are both seen as indices of 

psychosocial adjustment. The results are partly in the expected direction, with some important 

exceptions. 

 

As expected, men with low IQ are at a disadvantage when it comes to family formation 

(provided that having children is seen as desirable), with a significantly lower proportion of 

fathers in the low IQ group compared to the average IQ group. Contrary to expectations, 

however, there is no corresponding advantage for highly intelligent men in their prospects of 

becoming fathers in this sample, which would be expected based on previous research, showing 

more educated and well-paid men being more likely to have children (Boschini et al., 2011). 

Since both education and income correlate with IQ, especially for men (Nagoshi, Johnson & 

Honbo, 1993; Deary, 2012), and also for this sample (Bergman et al., 2014), a similar pattern 

was expected for IQ, but that was not demonstrated in this data. Highly educated men in this 

sample were however also not more likely to be fathers, so that particular finding was not 

replicated here either. Consequently, it might be that a similar corresponding IQ-fatherhood 

relationship actually exists on a population level, but larger scale research would be needed to 

determine that.  For women, the correlation between IQ and parenthood was the opposite from 

expected. Instead of highly intelligent women being less likely to have children, increasing IQ 

meant a gradually higher probability of motherhood, with the highest proportion of childless 

subjects in the low IQ group, intermediate in the intermediate group and lowest in the high IQ 

group. This relationship was not significant, albeit close (p = 0.11), but it would still be 

precarious to draw any conclusions about what this looks like on a population level.  

 

As for income, there does seem to exist a (non-significant) fatherhood premium, but only in the 

average and high IQ ranges with earnings indexed as monthly income. This advantage 

disappears for the highly intelligent men with working hours controlled for and the average 

hourly wages of fathers and non-fathers of comparable IQ are very similar, with any small 

differences being far from significance. That men in the high IQ group without children earn 

higher hourly wages is in line with them being more highly educated as a group, as seen in table 

5 a, but there is no obvious reason why high IQ men with children would work more hours than 

those without. There exists some support for men increasing their work load after having had a 

child (Hodges & Budig, 2010), but the income data in this study was collected at the age of 47 

for men, an age where newborns in the household are unlikely. This would appear to indicate 

the existence of some kind of “breadwinner mentality” in fathers (specific to highly intelligent 

men) beyond their taking on additional hours directly adjacent to having a child. It might also 

be that this type of pattern was established earlier on when there actually were small children 

in the household and that it has simply persisted over time.  

 

For women there is a similar non-significant “motherhood penalty” in the highest IQ group 

when monthly wages are compared, but contrary to the outcomes for men, this difference 

persists and becomes significant (p = 0.02) when analyses are run for hourly wages. Given that 

women without children also work more hours, a difference that was approaching significance 

(p = 0.08,) this would seem to indicate that the difference in monthly income is also legitimate 
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and that the lack of significance there is a result of skewness and heterogeneous variances in 

the monthly income variable more than anything else. Even if the difference in hourly income 

between parents and non-parents is significant within this group of women, this difference does 

not explain a lot of the difference between men and women, as evidenced by the circumstance 

that men earned higher hourly wages in all sampled groups, as appears with clarity in figure 2. 

As mentioned, however, the significant difference in hourly wages only applies to the high IQ 

group. For the low and average IQ groups, there are small, non-significant income advantages 

for women with children both for monthly and hourly incomes. Highly intelligent mothers are 

thus at a significant wage disadvantage compared to comparable non-mothers, but there does 

not exist support in this data for the theory that parenthood would consistently affect men and 

women very differently and that this would explain much of the income inequality. To 

understand income differences between the genders through the lens of gender roles, a different 

conceptualization of gender roles appears to be needed.  

 

As can be seen in table 4, the correlation between IQ in adolescence and hourly wage in 

adulthood is highest for women without children, with an r-value of 0.48. A simple bivariate 

correlation tells nothing about the range of values within the correlation, however. The higher 

correlation between IQ and income for women than for men among those without children 

might make is appear as if there is a higher tendency of women to achieve in accordance with 

their intelligence, but this is only true in a relative sense, given that the income range for women 

is much more restricted. As can be seen in tables 3 a. and b., the average hourly income for men 

with IQ’s above the upper quartile (110+) without children is 195 SEK, and the average income 

for comparable women is 127 SEK. It is nevertheless interesting that women without children 

have the “cleanest” correlation between IQ and income, and 0.48 is a relatively high correlation 

in this context, especially given that IQ was measured almost thirty years previously. The lower 

correlations for men might be interpreted as men having comparatively high wages across the 

whole IQ range, that is, also at lower IQ levels. For women with children, on the other hand, 

there seems to be the opposite effect, with more intelligent subjects having similarly low 

incomes as those further down the scale. There simply is no economic advantage of having high 

IQ for this group, as shown in how mothers with average IQ earn a mean of 109 SEK per hour 

compared to 110 SEK per hour for the high IQ mothers.   

 

Subjects without children in the high IQ group are also more likely to obtain a college degree 

across genders. It is decidedly difficult to discern any causal relationship here, however. 

Decisions about how to shape one’s career and one’s family life are likely made simultaneously 

and not independent of each other. Hypothetically, decisions about whether or not to go to 

college are made earlier on the life journey, at least before any ultimate decision of whether or 

not to have children has to be made. If this is so, it appears as if college-educated men and 

women are more likely to turn out childless, rather than childless men and women being more 

likely to turn out college-educated. This conclusion does however directly contradict previous 

research on a larger Swedish sample (Boschini et al., 2011) as well as Norwegian twin data 

(Kunze, 2014), so it must be seen as very tentative. In a more recent study, Boschini and 

Sundström (2018) point out that it’s noteworthy that the number of childless subjects among 

women with a college degree have become smaller, although the proportion of women who 

have obtained a degree has increased substantially. I do not think it means educated women 

have become more inclined to have children, but rather that a larger share of women who would 

have had children at some point are entering higher education.  

 

As for working hours, women work fewer hours than men across all groups, with or without 

children. Women with children might reasonably be expected to do so in order to be able to 
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spend more time with their children, but there is no corresponding reason for women without 

children to work less than full time (40 hours per week) on average, but this was the case for 

the childless females in both the high IQ and low IQ groups. On the other hand, all groups of 

men worked more than full time except for highly intelligent men without children (who 

worked negligibly less). It thus appears as if women having primary responsibility for 

childrearing, as suggested by Powell and Mainiero (1992), does not account for the difference 

in working hours at least. There is also no obvious reason for the much lower inclination of 

highly intelligent women both with and without children in this sample to obtain higher 

education than comparable men, but this at least seems to be changing in later years (Bergman 

et al., 2014). As mentioned previously, Bergman et al. (2014) attribute their finding of gender 

differences in monthly income to “old gender roles”, but is it not completely clear how old 

gender roles should cause women to work fewer hours across groups. It is interesting to note 

that the same pattern occurs for subjects regardless of whether they have children, which could 

possibly indicate the workings of some kind of structural forces on a societal level. There is no 

qualitative data on occupations in this dataset, but the differences in working hours might have 

something to do with differing expectations and opportunities for part-time and over-time in 

traditionally male and female occupations. It is thinkable that part-time work would be more 

common in “feminine” occupations such as child and health care and comparatively less 

common in male-dominated industrial work, where overtime might be more likely to be offered 

or expected. The lower female hourly wages at occupational and educational levels that would 

correspond to unqualified jobs are also indicative of such a pattern. This is, however, partly 

contradicted by the negative correlation between working hours and earnings for men, which 

removes the possibility of a premium for working overtime expressed in hourly wages.  

 

An alternative explanation that is more psychologically interesting is that men and women 

would differ on a group level in their work-related behaviors and attitudes. The consistently 

higher incidence of overtime on behalf of men would seem to indicate that. Burks et al. (2009) 

exemplify IQ-related behaviors related to occupational attitudes that favor economic success, 

and it appears as if there existed a similar gender-related preference complex favoring men. 

Working more than full time is a very immediate such preference which could be related to 

other economically favorable behaviors as expressed in men’s higher hourly wages, even if a 

such behavior should consist of something as simple as choosing a more profitable line of work. 

It is of course difficult (or impossible) to discern from quantitative data how much personal 

choice or active decision making that was involved in establishing this pattern. Men and women 

do differ in their vocational preferences (Eccles, 1987) and there is clearly more to occupational 

choice than a strategic apprehension of economic opportunities. The consistent female wage 

disadvantage across educational and occupational levels might also be interpreted as 

circumstantial support for the theory of gendered valuation of work, according to which female-

dominated occupations would pay less because of a devaluation of female work (Kilbourne et 

al., 1994). Men are furthermore much more likely than women to work in the private sector in 

Sweden (Albrecht et al., 2003), and although there is no direct data on such proportions for this 

sample, the national difference is so large in this respect (72% versus 39%) that it is likely to 

be reflected here as well.  

 

Notably the same outcome pattern repeats itself for the highly intelligent subgroups, with the 

group ranking of hourly wages being the same as the group ranking of proportion with higher 

education, with men without children repeatedly coming out “at the top” and women with 

children at the bottom. No group seems to “have it all”, however, in the sense of coming out at 

the top on both income and probability of parenthood. More intelligent subjects were generally 
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better adjusted in both respects though, and subjects in the low IQ group were most likely to 

end up with neither children, education nor a good income. 

 

Eccles (1987) writes that “[what] is most interesting is the fact that women are forced to 

reconcile their consequences but men, in this culture, typically are not” (p. 151). Judging from 

this data, however, we all seem to be forced to reconcile our consequences to some extent. It is 

important to keep in mind, however, that a large majority of both genders (76% of men and 

86% of women) in this sample have children. The wage disparity is in this sense much larger, 

with 25% of men earning less than 20 000 per month compared to 88% of women. Furthermore, 

these two indices of adjustment are obviously qualitatively very different and not exactly 

interchangeable. There might be limited merit in speaking of adjustment in quantitative terms 

anyhow, since any aspects of it must be seen in the light of the individual’s total life situation.  

 

Strengths and limitations  

The statistical validity of the results might be somewhat compromised by uneven group sizes 

and –variances, despite the comparatively large sample size. This problem is partly inherent in 

variables that are not normally distributed in the population, a condition that indeed applies to 

both parenthood and income, and education as well. A related downside of this is that it results 

in very small subgroups in some cases, which here became perhaps most evident in the data on 

education, where certain subgroups included no more than a few cases, which are quantities 

that simply cannot be properly analyzed statistically. Larger database studies might be more 

reliable in this regard. Such population data is rarely available for IQ though, and the IDA 

program is to my knowledge the largest existing Swedish study that incorporates IQ data.  

 

Income especially is a skewed variable with occasional extreme values, as noted already 75 

years ago by Cyril Burt: 

 
[If] human stature, instead of obeying the normal curve, followed that of incomes, then our richest 

millionaires would be giants three miles tall, with heads like Mount Blanc capped in perpetual 

snow. (Burt, 1943, p. 93) 

 

This dataset had its share of such giants as well, which in this case sometimes altered the mean 

value considerably, as can be seen in the uncorrected and corrected values for monthly income 

as described adjacent to table 2 a. It was something of a compromise to present uncorrected 

monthly wages and corrected hourly wages. The monthly wage outliers were judged to be 

authentic and were thus included (despite not being representative of the sample or the 

population) but it is of course misguiding when single values alter the group mean substantially.  

 

As the life-course development of intelligence clearly doesn’t entail absolute stability, a 

measurement of IQ coincident with the other measurements in middle life would have been 

preferable to a measurement taken much earlier in life. The omission of an IQ measure in the 

follow-up study is here considered to be a limitation of the original data collection, one which 

of course is transferred to subsequent research using the data. One large advantage of using 

measures taken at different points in life, however, (as pointed out by Bergman et al., 2014) is 

that it eliminates reverse causality. None of the measures in adulthood could have caused 

childhood IQ, so to speak. This does not, however, eliminate the risk of a third variable causing 

certain correlations. Previous research on this sample (Bergman et al., 2014) did not in any case 

find any correlation between IQ and the participants’ parents’ socioeconomic status, making it 

unlikely that parents’ SES would mediate the correlations of outcomes with IQ found here. 
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Another limitation related to the sample is that not all variables measured in the follow-up were 

available for all of the follow-up participants. It is not quite clear why that is, but it unavoidably 

makes the remaining subsamples less representative than the initial sample. There was in 

general a much larger proportion of women in the follow-up, 83% (569 out of an initial 682) 

compared to 55% of men (369 out of an initial 710). Given that the follow-up participants 

differed somewhat from those who did not participate, it could be that the smaller male group 

was a more “selected” subsample. Considering that the mean IQ of the follow-up males was 

still lower than that of follow-up females (100.4 compared to 101.8), however, the participating 

men were at least not more selected with regards to the main independent variable.  

 

These data are already twenty years old and it is unclear how well any conclusions may apply 

today. It is unclear how well the findings apply to other contexts than Swedish middle-sized 

cities as well, as people living in different sized cities, not to mention people living in different 

countries, might be faced with different challenges and opportunities. Particularly in the area 

of acquisition income, Sweden might not be very representative globally, as the income 

distribution is narrow by comparison and the marginal tax is among the world’s highest 

(Henrekson & Stenkula, 2009). Longitudinal studies are no less invaluable as lasting records 

over the history of life histories, and the IDA data should continue to serve as an interesting 

and informative time capsule.  

 

Future research 

A different conceptualization of gender roles appears to be needed in order to be able to explain 

more of the wage difference between genders since it seems as if women’s presumed primary 

responsibility for child rearing only accounts for a small part of the total income differences. A 

more immediate approach would be that of differences between men and women in work-

related attitudes and –behaviors, which could of course also be affected by gender roles. Wage 

inequality is an area that receives considerable political attention at the moment, and it seems 

as if changes in this wage gap are likely to occur and to have occurred already. Continuous 

research following this progress over time is much needed to further the understanding of 

mechanisms beneath gender differences in adjustment and outcomes.  
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