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Abstract

Context—Lower IQ individuals have an increased risk of psychological disorders, mental health

problems, and suicide; similarly, children with low IQ scores are more likely to have behavioural,

emotional and anxiety disorders. However, very little is known about the impact of parental IQ on

the mental health outcomes of their children.

Objective—To determine whether maternal and paternal IQ score is associated with offspring

conduct, emotional and attention scores.

Design—Cohort.

Setting—General population.

Participants—Members of 1958 National Child Development Study and their offspring. Of

2,984 parent-offspring pairs, with non-adopted children aged 4+ years, 2,202 pairs had complete

data on all variables of interest and were included in the analyses.

Outcome measure—Offspring conduct, emotional and attention scores based on Behavioural

Problems Index for children aged 4-6 years or the Rutter A scale for children aged 7 and over.

Results—There was little evidence of any association of parental IQ with conduct or emotional

problems in younger (aged 4-6) children. However, among children aged 7+, there was strong

evidence from age- and sex-adjusted models to support a decrease in conduct, emotional and

attention problems in those whose parents had higher IQ scores. These associations were linear

across the full IQ range. Individual adjustments for socioeconomic status and child’s own IQ had
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limited impact while adjustments for Home Observation for Measurement of the Environment

(HOME) scores and parental malaise attenuated associations with mother’s IQ but, again, had

little impact on associations with father’s IQ. Strong associations were no longer evident in

models that simultaneously adjusted for all four potential mediating variables.

Conclusions—Children whose parents score poorly on IQ tests may have an increased risk of

conduct, emotional and attention problems. Home environment, parental malaise, and child’s own

IQ may have a role in explaining these associations.

Introduction

Emerging evidence suggests that individuals who score poorly on IQ tests in childhood,

adolescence or early adulthood are more likely as adults to experience psychological

distress,1 are at increased risk of the whole range of mental disorders,2-3 and have higher

rates of attempted4-5 and completed6-7 suicide. Lower IQ in children has also been

associated with an increased risk of behavioural and emotional problems,8 and anxiety

disorders.8-9 However, the extent to which these mental health outcomes are also influenced

by parental IQ remains unknown.

A very sparse literature suggests that maternal10-11 or mean parental12 IQ may be associated

with behavioural and emotional problems in their offspring. However, the overall evidence

is inconsistent and mainly relies on small-scale studies that are based on non-representative

groups and tend to focus specifically on children whose parents have below average IQ.

Chen et al10, for example, used follow-up data from a trial of 656 children with high blood

lead levels and found an increase in behavioural problems in those whose mothers had lower

IQ scores. However, this association was attenuated after controlling for child’s own IQ. In a

study of 121 adolescent mothers characterised by below average intelligence,11 maternal IQ

was negatively correlated with children’s socio-emotional development scores. This

association was not robust to adjustment for factors such as cognitive readiness for parenting

and social support, although it is of note that both of these factors were correlated with

maternal IQ and their inclusion might therefore have led to over-adjustment. Goodman et

al12 targeted a sample of 411 twins and found that, after adjustment for socioeconomic

status (SES) and own IQ, children whose parents’ had a higher average IQ had more

emotional symptoms. Finally, results from the National Longitudinal Survey of Youth,13

which includes 2,256 children aged 4 to 11, did not show any impact of maternal IQ on

offspring behavioural scores in multivariable models that also included a number of factors

such as family income, maternal smoking and maternal education. However, children whose

parents provided less cognitive stimulation and emotional support, as measured by poorer

scores on the Home Observation for Measurement of the Environment (HOME) Inventory,

had more behavioural problems.

In this report from the 1958 National Child Development Study, we examine associations of

parental IQ with offspring conduct, emotional and attention problem scores. Our analyses

are based on data drawn from a large, British, representative cohort of parent-offspring pairs

with IQ measurements in childhood available for both offspring and parents and with

participants from across the full IQ range. A major advantage of this study is the availability
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of both maternal and paternal IQ test scores, which allows a comparison of the strength of

association of each with offspring development and behaviours. Similar magnitudes of

effect for maternal and paternal IQ would suggest that associations are generated by factors

that are as likely to be transmitted from father to offspring as they are from mother to

offspring; these might include e.g. nuclear genetic variation, socioeconomic position, or

shared lifestyle factors. In contrast, a stronger maternal IQ association might suggest that

maternal or intrauterine characteristics are more important in determining children’s

development and behaviour. In addition, data are available on a number of potential

mediating factors, which allows exploration of the possible mechanisms underlying any

associations between parental IQ and offspring conduct, emotional and attention problem

scores. These mediating variables include SES, child’s own IQ, quality and quantity of

cognitive stimulation and emotional support, as measured by HOME scores, and parental

malaise.

Methods

Study population

The National Child Development Study (1958 cohort) comprises over 17,000 live births in

Great Britain occurring between 3rd and 9th March 1958.14 Follow-up sweeps were carried

out in 1965, 1969, 1974, 1991 and 1999-2000. The 1991 follow-up collected data on the

original cohort, then aged 33, and also from the offspring of one in three randomly selected

cohort members. In the present analysis, parental data were obtained from the original study

members of the 1958 cohort and offspring data from their children.

Parental data collection

The cohort member’s mental ability was assessed at school in 1969, at age 11, using a

general ability test devised by the National Foundation for Educational Research in England

and Wales.15 Scores from this test correlate strongly with verbal ability test scores used to

select 11-year-olds for secondary school,15 suggesting a high degree of validity. Data on

marital status and SES were collected 22 years later, in 1991; SES was based on own

occupation for male cohort members and husband’s occupation for female cohort members.

Psychological distress and depression in 1991 was measured using the Malaise Inventory.16

Offspring data collection

Offspring cognitive ability-related tests, performed in 1991, were administered by

interviewers and included the Peabody Picture Vocabulary Test (PPVT), the McCarthy

Scale of Child Abilities (verbal subscale) and the Wechsler Intelligence Scale for Children

(digit span subscale). PPVT scores were measured in all children aged 4+ and we present

results based on these data. However, results based on other IQ measures, which were

available for a smaller subgroup of children, are broadly similar (results not shown). PPVT

is a widely used and recognised indicator of children’s cognitive function and has been

shown to correlate well with IQ-type measures.17

The quality and quantity of cognitive stimulation and emotional support provided to children

in the home was assessed using HOME scores,18 based on responses from mothers,
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regardless of the sex of the original cohort member. Similarly, conduct, emotional and

attention difficulties were assessed using mothers’ responses to the Behavioural Problems

Index19 for children aged 4 to 6 years or the Rutter A scale16 for children aged 7 and over.

These scales have been widely used and validated.19-20 The Behavioural Problems Index

consists of 32 items with 3 response options (often true, sometimes true, not true). We

subjected the mothers’ responses to these 32 items to principal components analysis. The

scree slope suggested the presence of two factors after oblique rotation (direct oblimin),

which accounted for 23.2% of the total variance. High loading items (>0.50) were retained

and the two extracted factors were labeled ‘Conduct problems and ‘Emotional problems’.

Cronbach alpha for these scales were 0.84 and 0.75 respectively. The Rutter A scale

consisted of 18 items with 3 response options (certainly applies, applies somewhat, does not

apply). The scree slope from a principal components analysis of these items suggested the

presence of three factors after oblique rotation (direct oblimin), which accounted for 24.3%

of the total variance. High loading items (>0.50) were retained and the three extracted

factors were labeled ‘Conduct problems, ‘Emotional problems’ and ‘Attention problems’.

Cronbach alpha for these were 0.78, 0.60 and 0.80 respectively.

Data analysis

Parental IQ associations with offspring behavioural scores were based on cohort member-

offspring pairs where the offspring was non-adopted and aged 4 to 18 years at the time of

data collection. Analyses were carried out using least squares regression and associations are

presented as mean change in outcome per standard deviation (SD) increase in parental IQ,

having first checked that the associations were approximately linear. We performed separate

analyses based on maternal vs. paternal IQ to allow for differential effects and carried out

corresponding statistical tests for interaction/effect modification. 95% confidence intervals

(CI) are based on robust standard errors which take account of the non-independence of

children from the same family.

All analyses were adjusted for the potential confounding effects of offspring age and sex.

There is evidence to suggest that lower IQ women are more likely to have their children at

younger ages21 and it is therefore important to consider the role of parental age at the time

of offspring birth in explaining any parental IQ associations. However, the parents in the

current analysis were all born in the same week and data on their offspring were collected

over a very short period of time in 1991, so adjustment for offspring age in this case is

equivalent to adjustment for parental age at offspring birth; we have confirmed that

additional adjustment for parental age has no impact on the results presented here (results

not shown). Adjustment for marital status had no impact on the results as 99% of men and

women stated that they were married in 1991 (results not shown).

Possible mechanisms underlying parental IQ-offspring behaviour associations were explored

in more detail using models with additional adjustments for the mediating effect of parental

SES and offspring IQ, both of which are likely to depend on parental IQ, and which might

be expected to be associated with children’s psychological well-being. Separate adjustments

were also similarly made for HOME scores, which have previously been associated with

both maternal IQ22-24 and offspring behaviour,13 and for parental depression, which is
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known to be associated with IQ1-2 and with offspring psychological development.25-27 For

information, we also present models that adjust for all four potential mediating factors

simultaneously. As we show in the results, these factors are associated with parental IQ and

offspring psychological development and also with each other. For example, offspring IQ

depends on parental IQ; however, it may also be influenced by home environment (HOME

score) which, in turn, may be affected by parental malaise. A model which includes all

factors simultaneously may therefore be over-adjusted and should be interpreted with

caution. Analyses are based on parent-offspring pairs with complete data on all variables of

interest.

Results

The original sample consisted of 4,287 parent-offspring pairs (Figure 1) and the offspring of

2,984 (69.6%) were known to be non-adopted and aged 4+ years in 1991(when offspring IQ

measurements were made). Parental IQ was unavailable for 379 (12.7%) of these pairs and

there were missing data on confounding variables for a further 403 (13.5%), leaving an

analytical sample of 2,202 pairs. The characteristics of parents and offspring excluded from

the analyses as a result of missing data were similar although parental IQ, where available,

was somewhat lower (mean (SD) parental IQ in those with missing vs. complete

confounding data: 38.4 (15.5) vs. 42.8 (15.4)). Parental IQ and SES were higher in parent-

offspring pairs who were excluded because the child was aged <4 years in 1991, which

would be consistent with higher IQ cohort members choosing to have their children at later

ages.

The analytical sample included a total of 1,399 (63.5%) mother-offspring and 803 (36.5%)

father-offspring pairs and their characteristics are shown in Table 1. Just under half of

offspring were male and this proportion, along with average offspring IQ, was very similar

in mother- vs. father-offspring pairs. Almost two thirds of cohort members were from SES

III (lowest category), although fathers were slightly more likely to be from SES I or II, in

spite of a slightly lower average IQ at age 11. The main difference between mother- and

father-offspring pairs was the average offspring age in 1991 which was 1.3 years lower in

father-offspring pairs, suggesting that men tended to be slightly older than women when

their children were born.

Correlations between parental IQ scores and malaise, HOME, and offspring IQ are shown in

Table 2. Offspring IQ and HOME scores were both strongly positively correlated with

maternal and paternal IQ. Malaise scores were negatively correlated with parental IQ, most

markedly in mothers, indicating that parents with higher IQ scores were less likely to be

depressed. Pairwise correlations between SES, offspring IQ, HOME, and malaise scores

were modest in magnitude but statistically significant (p<0.001 for all correlations), with

coefficients ranging from −0.10 (offspring IQ-parental malaise) to 0.22 (offspring IQ-

HOME score).

Associations of parental IQ with behavioural problem scores are presented in Tables 3a

(mothers) and 3b (fathers). Approximately one third of children were aged 4 to 6 years at

data collection. Among this group there were no marked associations between conduct
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problem scores and either maternal or paternal IQ. In adjusted models, there was a

suggestion that children with higher IQ fathers and, to a lesser extent, higher IQ mothers

might have slightly higher scores for emotional problems but this association was only of

borderline statistical significance.

Age- and sex-adjusted maternal IQ associations for offspring aged 7+ (Table 3a) indicated

that children whose mothers had higher IQ at age 11 tended to have lower scores for conduct

problems, emotional problems and attention problems. These associations were only

marginally affected by adjustments for SES and child’s own IQ. Individual adjustments for

HOME score and, in particular, mother’s malaise score led to a more marked attenuation of

associations; however, 95% confidence intervals for those with conduct and attention

problems remained below 0. Associations adjusted for all four factors simultaneously were

no longer statistically significant at conventional levels. Paternal IQ associations (Table 3b)

were based on smaller numbers of parent-offspring pairs but were similar to those for

maternal IQ, with the children of higher IQ fathers having lower conduct, emotional and

attention scores, although associations with emotional scores were not conventionally

statistically significant. Again, these associations were largely unaffected by individual

adjustment for SES and offspring IQ. However, in contrast to maternal IQ associations,

individual adjustment for HOME scores and paternal malaise also had little or no impact on

these results. Again, multiply adjusted models were not conventionally statistically

significant.

The marked attenuation of associations in multiply adjusted models is consistent with a

mediating role of at least one of SES, offspring IQ, HOME score, or parental malaise.

However, results from individually adjusted models suggest that these mediating effects

were modest and there was no evidence that any single factor explained the associations

between parental IQ and offspring conduct, emotional and attention scores.

Discussion

We have explored associations between parental IQ and offspring conduct, emotional and

attention problems. There was no evidence to suggest that parental IQ had an impact on the

conduct problems of children aged 4-6 and an unexpected weak suggestion of an increase in

emotional problems in younger children whose fathers, in particular, had a higher IQ score.

Conversely, among children aged 7+, age- and sex-adjusted analyses indicated that those

with higher IQ parents had fewer conduct, emotional and attention problems. These

associations were attenuated to some extent by individual adjustments for SES, child’s own

IQ and, in the case of mothers, particularly HOME scores and malaise; simultaneous

adjustment for all four factors markedly attenuated associations.

The current analyses have a number of advantages over previous studies. In addition to the

relatively large sample size, the original cohort from which our sample was drawn is

representative of all men and women born in Britain at around this time and, most

importantly, includes those with IQ scores from across the full “normal” range in both

mothers and fathers. Parental IQ was measured in childhood, before any substantial impact

of education on IQ test performance and we also had data on potential mediating factors
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such as SES, offspring IQ, HOME scores, and parental malaise, which has allowed a more

detailed exploration of the possible mechanisms underlying parental IQ-offspring behaviour

associations. The Behavioural Problems Index and Rutter scores used to measure children’s

conduct, emotional and attention problems are well validated and widely used. In addition,

this analysis is, as far as we are aware, unique in using IQ data from both mothers and

fathers.

However, there are also a number of limitations. Although all cohort members were

included in the main study follow up, only a third of cohort members with children were

invited to take part in the parts of the survey that involved the children. Cohort members

excluded from our analyses tended to have somewhat higher SES, although it is reassuring

that their mean IQ was almost identical to those included in the analyses. Also, although we

adjusted for age and sex and also looked at the additional impact of adjustments for potential

mediating factors such as SES, offspring IQ, HOME scores and parental malaise, we cannot

rule out residual confounding by other unmeasured confounding/mediating factors.

Conversely it is important to recognise that the four mediating factors were all highly

correlated with parental IQ and with each other, and that models that contain all four

simultaneously (multiply adjusted models presented in Tables 3a and b) may therefore be

over-adjusted. In addition, although it is informative to consider the degree of attenuation

due to statistical adjustment for these factors, we cannot draw any conclusions regarding

direct causality. Finally, the possibility of biases cannot be ruled out. Children with

behavioural problems may have performed particularly poorly in IQ tests which could

potentially inflate the confounding effects of offspring IQ. In addition, all of our outcome

measures were based on maternal responses rather than direct observation of the children

and may therefore be subject to reporting biases if mothers with higher or lower IQ were

more likely to perceive or report problems with their children’s behaviour.

Parental IQ generally had little impact on the conduct scores of younger (aged 4-6) offspring

in these data, although it is worth noting that analyses were based on smaller numbers than

those for older (aged 7+) children and that psychological assessments in this younger group

are likely to have been less reliable. The isolated finding of increased emotional problems in

younger children with higher IQ parents, particularly fathers, is consistent with a previous

finding by Goodman et al,12 who reported an increased risk of behavioural problems in

children whose parents had a higher mean IQ. These authors suggested a number of

mechanisms for this association including higher academic expectations and pressures

applied by higher IQ parents, or a style of parenting that is more over-protective or more

sensitive to the child. While plausible, it is difficult to explain why these factors would apply

more to fathers in the present analyses and, although associations in offspring aged 7+ were

weakest for the emotional dimension of the Rutter scores, they were nonetheless consistent

with a decrease in problems in children of higher IQ parents. It may therefore be the case

that this result is simply a chance finding as a result of multiple comparisons.

In contrast, age- and sex-adjusted associations in older (7+) offspring were consistent with

decreasing problems in children whose parents had higher IQ scores. Although there is a

literature regarding the delayed development and worse behaviour of children born to

mothers with specific intellectual disabilities,28-30 or below average IQ scores,10-11 very
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little is known about the impact of parental IQ in the normal range on child behaviour

problems. The associations among older children in the current analyses were linear across

all parental IQ scores, suggesting that it is not parents’ intellectual disability per se that is

associated with behavioural difficulties, but rather that there is a gradient of effect across the

full “normal” IQ range. In order to explore the possible mechanisms underlying these

associations, we examined the impact of adjusting for a number of potential mediators,

namely SES, child’s own IQ, HOME scores, and parental malaise. The strong associations

observed in age- and sex-adjusted models were no longer apparent in multiply adjusted

models, suggesting that at least some of these factors had a mediating effect. However,

results from analyses that adjusted for each factor individually showed only a modest degree

of attenuation, if any, so that, although they each appeared to play some part, no single

factor completely explained parental IQ-childhood behaviour associations.

It is not surprising that adjustment for child’s own IQ attenuated some of these associations

but what is of note is that the degree of attenuation was relatively small and, in some cases,

nonexistent, indicating that parental IQ may have an independent impact on these outcomes

beyond that conferred by inherited intellectual ability. Similarly, adjustment for SES had

very little impact on our results, suggesting that the potential material aspects of low

parental IQ, such as unemployment, low household income, or living in a deprived area, did

not play a substantial role in explaining these associations.

Previous studies suggest that lower IQ parents may provide a less stimulating or supportive

home environment22-24 and that this may impact negatively on their children’s IQ31-32 and

behaviour.13 HOME scores in the current cohort were positively correlated with parental IQ

and adjustments for HOME scores generally attenuated parental IQ-offspring behaviour

associations, particularly those with mother’s IQ. Although adjustment for HOME scores

did not completely explain these associations, the attenuation indicates that parenting quality

and style may have a mediating role in explaining parental IQ-offspring behaviour

associations, i.e. parents with lower IQ scores may provide less cognitive stimulation and

emotional support and this may result in an increase in behavioural problems.

Similarly, lower IQ is known to be associated with an increased risk of depression both in

this1 and other2 populations. Adjustment for paternal malaise left associations of father’s IQ

with offspring behaviour almost unchanged. Conversely, adjustment for maternal malaise

had the greatest impact of any variable on associations with mother’s IQ. There is evidence

that parental psychiatric disorders are associated with behavioural problems in children,25-27

and the results from the current analyses would support a mediating role of depression in

explaining mother’s IQ-offspring behaviour associations. However, it is also worth

considering previous evidence which indicates that the presence of depression may influence

how mothers rate childhood behaviour,33 with depressed mothers tending to over-report

child behaviour problems. In this context it is of note that the attenuating influence of

parental malaise in the current analyses was restricted to mothers and that, regardless of the

sex of the original cohort member, it was the mother who provided responses to the

behavioural questions regarding their children.
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We are not aware of any previous studies that have looked directly at associations with

maternal vs. paternal IQ. In the current analyses, associations based on mother- and father-

offspring pairs were similar which is, perhaps, not surprising given that couples are likely to

have similar IQ scores. What is of interest, is the relative impact of adjustments for

mediating factors in mothers and fathers. While the effects of adjustment for SES and

offspring IQ were similar for both groups of parents, the impact of adjustment for HOME

scores and, in particular, malaise, was much greater in maternal IQ associations with

offspring behaviour. It is possible that this greater impact is simply a result of mothers

providing offspring behavioural data. However, it may also reflect the more influential

parenting role amongst mothers, who are more commonly the primary care-giver.

The aetiology of child behavioural problems is complex with many interrelated factors

playing an important role. Our results suggest that the children of lower IQ parents may be

at high-risk of conduct, emotional and attention problems and that this may be a result, at

least partially, of lower IQ in the child, a poorer home environment, and greater malaise in

the parents. Further studies are needed to explore these mechanisms in more detail and to

determine whether families of this type might benefit from additional or targeted education

and support.
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Figure 1. Selection of analytical sample
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Table 1
Characteristics of 2,202 parent-offspring pairs

Mother-offspring pairs
(N=1,399)

Father-offspring pairs
(N=803)

Parental IQ (NEFR) score at age 11 (Mean (SD)) 43.6 (15.5) 42.0 (15.3)

Socioeconomic status (N (%))

 I 42 ( 3.0) 32 ( 4.0)

 II 102 ( 7.3) 98 (12.2)

 III 919 (65.7) 481 (59.9)

 IV 191 (13.7) 105 (13.1)

 V 145 (10.4) 87 (10.8)

Parental malaise score in 1991 (Mean (SD)) 3.1 (3.5) 2.0 (2.8)

HOME score in 1991 (Mean(SD)) 22.0 (3.7) 22.5 (3.3)

Offspring sex (N (%))

 Male 691 (49.4) 390 (48.6)

 Female 708 (50.6) 413 (51.4)

Offspring age in 1991 (Mean (SD)) 8.6 (3.2) 7.3 (2.6)

Offspring IQ (PPVT) score in 1991 (Mean (SD)) 34.4 (11.1) 33.8 (10.6)

Arch Gen Psychiatry. Author manuscript; available in PMC 2014 September 22.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Whitley et al. Page 14

Table 2
Correlations of parental IQ score with parental malaise, HOME, and offspring IQ scores

Maternal IQ score Paternal IQ score

Offspring IQ score 0.30 0.31

p <0.001 <0.001

HOME score 0.28 0.24

p <0.001 <0.001

Parental malaise score −0.24 −0.17

p <0.001 <0.001
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