
Family conflict and slow growth

Scott M Montgomery, Mel J Bartley, Richard G Wilkinson

Abstract
Aims—Having previously observed that
slow growth in childhood is associated
with subsequent labour market disadvan-
tage, an attempt was made to determine
whether family conflict is associated with
slow growth to age 7 years, independently
of material disadvantage.
Methods—A total of 6574 children born
between 3 and 9 March 1958 who were
members of the British National Child
Development Study were used in these
analyses. Slow growth at age 7 years was
indicated by short stature defined as the
lowest fifth of the height distribution. In
multivariate analysis, adjustment was
made for fully attained adult height as a
measure of genetically predetermined
height.
Results—A total of 31.1% of children who
had experienced family conflict were of
short stature compared with 20.2% of
those who had not, representing relative
odds of 1.79 (95% confidence interval (CI)
1.39 to 2.30). After adjustment for social
class, crowding, sex, and predetermined
height, the relative odds were slightly
reduced to 1.62 (95% CI 1.18 to 2.23). A
total of 44.0% of children from the most
crowded households were of short stature
compared with 16.4% of those from the
least crowded. The unadjusted relative
odds were 3.99 (95% CI 2.94 to 5.41) and
after adjustment for the potential con-
founding variables they were 3.07 (95% CI
2.08 to 4.51). Low social class was also a
risk for short stature at age 7 years, but
this was not statistically significant after
adjustment for the other confounding fac-
tors.
Conclusions—Family conflict during
childhood was independently associated
with slow growth to age 7 years.
(Arch Dis Child 1997;77:326–330)
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There have been previous reports of psychoso-
cial and material influences on height and
growth.1–3 We decided to investigate evidence of
the eVect of psychosocial and material circum-
stances on slow growth in childhood among
members of the National Child Development
Study (NCDS): the 1958 British birth cohort.
Longevity and upward social mobility are

strongly and independently related to height
and height appears to be an important indica-
tor of social variation in health.4 The strength
of the relation between height and social

mobility led to the heights of civil servants in
the Whitehall Study being more closely related
to achieved occupational grade than to their
social class of origin.5 It was once widely
assumed that findings such as these indicated
that height was a marker for some physiological
advantage and also perhaps that tall people
were upwardly mobile because of a human
tendency to be impressed by stature. These
interpretations are unlikely to represent a full
explanation, however, as it has been shown that
unemployment in early adulthood, which is a
good marker for general labour market disad-
vantage, was much more closely related to
slowed growth to age 7 years than to fully
attained adult height.6 This suggests that some
feature of the childhood environment may
influence both early growth rate and labour
market success.
If slow growth is identified as an indicator of

psychosocial stress caused by family conflict,
this may provide more information about the
processes by which more health risks are accu-
mulated across the life course among those
who experience adversity in childhood. As
growth reflects underlying metabolic activity,
slow growth could also be a marker for
processes that are themselves potentially dam-
aging for future mental and physical health.

Subjects and methods
SUBJECTS

The data used were taken from the NCDS,7–10

a continuing national longitudinal study of
approximately 16 000 subjects living in Great
Britain who were born between 3 and 9 March
1958. There have been six data collection
sweeps at birth and at ages 7, 11, 16, 23, and 33
years. As a result of sample attrition and the
exclusion of subjects with incomplete data,
these analyses were limited to 3169 male and
3405 female subjects. The cohort has
nevertheless remained largely representative,
although the most disadvantaged groups are
under-represented.11

MEASURES

Height at age 7 years was measured by school
doctors to the nearest inch. The bottom fifth of
the height distribution (estimated separately
for boys and girls), containing the shortest
children, was used as a binary variable in the
analysis. The shortest fifth was chosen as a
possible indicator of slowed growth for two
reasons: firstly, because a similar measure used
in previous analyses6 clearly identified a group
who would subsequently experience a signifi-
cantly increased risk of labour market disad-
vantage in adult life, even after adjustment for
the relevant potential confounding factors;
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and, secondly, by focusing on the shortest fifth
of children we are attempting to show that we
have defined a group that may be readily iden-
tified as containing a higher proportion of chil-
dren who have experienced psychosocial stress.
Height at age 33 years was measured to the
nearest centimetre by social research interview-
ers using portable stadiometers. Height at age
33 years was used as a continuous variable.
Where heights were defined as a group
variable, the proportions in each group vary
slightly as a function of rounding bias and sex
standardisation.
A binary measure of family conflict was

taken from a questionnaire completed by the
cohort member’s health visitor at age 7 years.
The health visitor reported family diYculties
due to domestic tension, divorce, separation, or
desertion. This was based on the health
visitor’s previous knowledge of the family, usu-
ally through involvement of the family with
statutory or voluntary bodies such as the Mar-
riage Guidance Council.
The Registrar General’s social class

classification based on the father’s occupation
when the cohort member was 7 years of age
was used to indicate socioeconomic conditions.
Subjects were excluded where the father’s
occupation was not recorded, including where
the father was not resident in the household.
Crowding was used as an indicator of social
disadvantage12 to provide a more accurate
measure of the standard of living13 than social
class alone. The measure of crowding was
based on the number of people per room,
excluding kitchens and bathrooms, when the
cohort members were aged 7 years. This was
divided into four categories: up to one person
per room; more than one and up to one and a
half people per room; more than one and a half
and up to two people per room; and more than
two people per room. The last category repre-
sents the greatest relative disadvantage.

STATISTICAL METHODS

The relation between family conflict, family
circumstances, and growth to age 7 years was
examined by cross tabulation (statistical sig-
nificance was established using the ÷2 test for
trend) and multiple logistic regression. Height
at age 7 years was divided at the bottom fifth to
form a binary dependent variable. We adjusted
for height at 33 years, modelled as a linear vari-

able, in the multiple logistic regression model.
This model was also adjusted for social class,
crowding, and sex. All independent variables,
with the exception of adult height at age 33
years, were modelled using binary dummies.
Subjects with incomplete data were excluded
from the analysis. All analyses were conducted
using SPSS.14

Results
A total of 299 (4.5%) cohort members had
been exposed to family conflict by age 7 years
as indicated by the health visitor’s report. The
height range at age 7 years for boys in the
shortest fifth was 1.02–1.17 m, with a mean of
1.15 m. The range for other boys was
1.19–1.52 m, with a mean of 1.25 m. For short
girls the range was 0.99–1.17 m,with a mean of
1.14 m; for the taller girls the range was 1.19–
1.55 m with a mean of 1.24 m. A total of 1358
boys and girls were in the short stature group at
age 7 years, defined by the bottom fifth of the
sex standardised height distribution.
Of those children who experienced family

conflict, 31.1% were in the bottom fifth of the
height distribution at age 7 years, compared
with 20.2% of those who did not experience
family conflict (table 1). The children who
experienced family conflict were also less likely
to be in the tallest height group at age 7 years:
14.4% compared with 20.9% of those who had
not reported conflict by age 7 years. This rela-
tion was highly statistically significant (p <
0.0005). Table 2 shows that the relation
between height at age 33 years and the measure
of family conflict in earlier life is much weaker
(p = 0.051). The relation remains in the same
direction as for height measured in childhood,
however, with 23.7% of those who experienced
family conflict being in the shortest height
group at age 33 years, compared with 18.9% of
those who did not.
Table 3 has short stature at age 7 years

(defined by the bottom fifth of the height
distribution6) as the outcome variable. The
relative odds of being in the lowest fifth of the
height distribution among those who experi-
enced family conflict were 1.79 (95% confi-
dence interval (CI) 1.39 to 2.30) when
compared with those who had not experienced
family conflict. After adjustment for the poten-
tial confounding variables the relative odds
were slightly reduced to 1.62 (95% CI 1.18 to
2.23), indicating a relation between slow
growth and family conflict which was inde-
pendent of final adult height and the measures
of cultural and material circumstances in
childhood.
In social class V, 30.3% of children were in

the short stature group, compared with 11.7%
in class I, with relative odds of 3.29 (95% CI
2.25 to 4.82). After adjustment for the
potential confounding variables the strength of
this relation was significantly decreased and the
relative odds for short stature among children
from social class V families were reduced to
1.45 (95% CI 0.90 to 2.32) when compared
with children from class I. Thus after adjust-
ment, the relation between social class and

Table 1 Height distribution at age 7 years by family conflict. Values are percentages

Family conflict
No of children
(n=6574)

Height distribution (fifths)

1 (shortest) 2 3 4 5 (tallest)

No 6275 20.2 14.2 28.2 16.6 20.9
Yes 299 31.1 13.7 28.4 12.4 14.4

p < 0.0005.

Table 2 Height distribution at age 33 years by family conflict. Values are percentages

Family conflict
No of children
(n=6574)

Height distribution (fifths)

1 (shortest) 2 3 4 5 (tallest)

No 6275 18.9 21.4 18.6 21.9 19.2
Yes 299 23.7 19.7 19.1 22.7 14.7

p < 0.051.
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height at age 7 years was no longer statistically
significant.
There was a clear gradient of association

between crowding and short stature at age 7
years. A total of 44.0% of those from the most
crowded households were of short stature,
whereas only 16.4% of those from the least
crowded households were in the shortest height
fifth. The unadjusted relative odds for being in
the bottom height fifth for those in the most
crowded households were 3.99 (95% CI 2.94
to 5.41) compared with those from the least
crowded households. Adjustment for the po-
tential confounding variables slightly reduced
these relative odds to 3.07 (95% CI 2.08 to
4.51).

Discussion
It has previously been observed that 7 year old
boys with slowed growth are far more likely to
experience later adult unemployment, even
after adjustment for socioeconomic back-
ground, educational attainment, and other risk
factors for unemployment.6 It is hypothesised
that environmental factors, including family
conflict, have dual consequences: slowing
growth and also aVecting psychological devel-
opment. The psychological consequences of
this can result in labour market disadvantage
and socioeconomic adversity in adult life.
Although those with slowed growth in child-
hood do not necessarily become the shortest
adults, their poorer psychological development
may result in subsequent labour market and
other disadvantages. This paper has focused on
psychosocial influences, in the form of family
conflict, on growth rate to age 7 years. We have
attempted to adjust for genetically determined
height (by adjusting for fully attained adult
height) and have thus focused on slowed
growth.
A child’s height at age 7 years is the result of

the interaction between genetic and environ-
mental influences.15 In a study of 7569 English
and Scottish primary schoolchildren, Smith et
al found that the socioeconomic diVerences in
height are established in early childhood.16 It is
known, however, that only a relatively small
proportion of those of short stature at age 7
years are of short stature as adults,17 indicating

a significant variation in growth rates. Here, we
are concerned with slowed growth to age 7
years as this may be a better indicator of envi-
ronmental eVects than persistent short stature.
Our analysis is likely to have underestimated
the influence of family conflict and
socioeconomic circumstances on growth in
childhood. This is because we adjusted for fully
attained adult height: family conflict and
socioeconomic circumstances may also result
in shorter fully attained adult height.18 This
‘over adjustment’ was necessary to identify
slowed growth rather than genetically deter-
mined short stature. The measure of family
conflict used here was only taken at one time
point and gave no indication of the severity or
duration of exposure to conflict. As the
measure of conflict was based on the health
visitor’s prior knowledge of the family and their
use of relevant statutory and voluntary serv-
ices, many cases of conflict will have remained
unreported. There is likely to be a considerable
amount of unobserved heterogeneity resulting
in a weakening of the association between con-
flict and slowed growth reported here.
Family conflict before the age of 7 years had

a strong and statistically significantly associ-
ation with slow growth to age 7 years, even after
adjustment for the potential confounding
factors. The same measure of conflict was only
weakly associated with fully attained adult
height. Our results show independent relations
of slower growth in childhood with family con-
flict and crowding. Lower parental social class
was associated with short stature at age 7 years
in the unadjusted model, but the significance of
this relation was considerably reduced by
adjustment for family conflict and crowding.
Social class is an indicator of parental charac-
teristics, such as level of education, as well as
cultural and material circumstances in the
home. The weak relation of social class with
slowed growth in the adjusted model indicates
that family conflict itself may influence devel-
opment and that the measure of family conflict
is not simply an indicator of other harmful
family characteristics. Inclusion in the multi-
variate model of other factors known to be
associated with childhood height, such as birth
weight and parental smoking habits, did not

Table 3 Slow growth at age 7 years indicated by the shortest fifth of the height distribution. Relative odds are adjusted for
domestic conflict, social class, crowding, sex, and adult height

No (%) of
children
(n=6574)

Unadjusted Adjusted

Relative
odds 95% CI p Value

Relative
odds 95% CI p Value

Family conflict < 0.0005 0.003
No 6275 (20.2) 1.00 1.00
Yes 299 (31.1) 1.79 1.39 to 2.30 1.62 1.18 to 2.23

Social class < 0.0005 0.110
I 403 (11.7) 1.00 1.00
II 1050 (14.2) 1.25 0.88 to 1.77 1.15 0.76 to 1.73
IIInm 705 (16.7) 1.52 1.05 to 2.18 1.29 0.84 to 1.98
IIIm 2943 (23.5) 2.32 1.69 to 3.19 1.48 1.02 to 2.16
IV 1127 (21.9) 2.12 1.52 to 2.97 1.25 0.84 to 1.88
V 346 (30.3) 3.29 2.25 to 4.82 1.45 0.90 to 2.32

Crowding (ppr) < 0.0005 < 0.0005
Up to 1 4020 (16.4) 1.00 1.00
> 1 to 1.5 1741 (22.9) 1.51 1.31 to 1.73 1.36 1.14 to 1.62
> 1.5 to 2 631 (34.9) 2.72 2.27 to 3.27 2.44 1.93 to 3.09
> 2 182 (44.0) 3.99 2.94 to 5.41 3.07 2.08 to 4.51

nm = Non-manual; m = manual; ppr = person per room.
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significantly aVect the relation of family
conflict with height at age 7 years (data not
shown). This confirms the finding from Swed-
ish data, based only on retrospective recall, that
height is related independently to economic
hardship in childhood and to ‘family
dissension’.3 It is plausible that such influences
are likely to aVect emotional and physical
development. These developmental conse-
quences may themselves aVect health and
social mobility later in life.
The relation between household crowding

and the risk of slowed growth at age 7 years is
powerful and graded. This may be because
crowding is a good indicator of low income and
poor housing conditions and this is reflected in
slower childhood growth. Frequent sleep dis-
turbance may be another mechanism through
which growth is aVected in crowded house-
holds. Growth hormone is released during
periods of deep sleep and its secretion rate
could fall if sleep were disrupted.19 The
secretion of other hormones required for
normal physical development is also stimulated
by growth hormone.20 Conditions that are
more likely to result in disturbed sleep, such as
excessive noise, shared rooms, or shared beds,
could reduce growth hormone secretion and
may result in slowed growth.
Family conflict during childhood has been

shown to be a risk factor for subsequent
psychological ill health21 and it has also been
suggested that slow growth in infancy may be
associated with adult depression.22 Factors
aVecting growth rate may influence future
physical health as slow growth in infancy has
been associated with an increased risk of adult
coronary heart disease.23 Psychosocial stress
may be responsible for these processes.
The mechanisms by which stress can influ-

ence growth and health risks are not fully
understood, but basal levels of growth hor-
mone were found to be reduced in young rhe-
sus monkeys as a response to chronic psycho-
logical stress, probably due to a shift in the
hypothalamic regulatory process.24 Possible
pathways include stress induced by persistent
family conflict increasing levels of the endog-
enous opioid, â endorphin.25 This has been
shown to modulate growth hormone release
through the mediation of growth hormone
releasing hormone in prepubertal children.26

The chronic childhood stress resulting from
family conflict that is associated with slowed
growth may have implications for future cogni-
tive ability. Significant hippocampal degenera-
tion has been observed in captive vervet mon-
keys due to increased glucocorticoid levels
resulting from chronic social stress.27 If stressed
children suVered hippocampal damage, then,
eventually, their cognitive ability would suVer,
as the hippocampus is important in learning
and memory. The eVect of this damage can be
observed in rats, which are less able to run
through mazes if there has been damage to the
hippocampus.28

Stress, indicated by slow growth, could also
directly increase the risk of physical illness.
Studies of baboons have shown that the
repeated stress response (resulting in slower

human growth) significantly increases cardio-
vascular risk factors.29 This process may begin
in childhood, but the accumulation of signifi-
cant cardiovascular risk is likely to result from
many years of stress. Other more immediate
consequences of chronic childhood stress may
be due to suppression of the immune system,
increasing the risk of acute infection.30

Adverse childhood conditions may have dual
risks for both poor future health and persistent
socioeconomic disadvantage, which is itself a
risk factor for poor health. Domestic conflict is
known to be associated with a number of
adverse long term developmental, physical
health, psychological,31–33 and labour market6

outcomes. It may be that family conflict begins
a spiral of disadvantage that results in the
accumulation of health risks throughout life. A
relatively high proportion of prepuberatal chil-
dren in the shortest height fifth are likely to
have experienced significant psychosocial ad-
versity due to family conflict. These children
are also more likely to experience
socioeconomic disadvantages in adult life.

Conclusions
Slow growth in childhood is associated with
family conflict and this is independent of
socioeconomic circumstances. This may be
because slow growth is a sensitive marker of
emotional disturbance and chronic stress in
childhood. The association of slow growth in
childhood with labour market disadvantage in
later life may be due to childhood psychosocial
and material adversity resulting in adverse psy-
chological and cognitive outcomes. Slow
growth may be a useful marker for psychosocial
stress.
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