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Abstract

Adult socioeconomic status (SES) has been consistently associated with body mass index (BMI), but it is unclear whether it is linked to BMI
independently of childhood SES or other potentially confounding factors. Twin studies can address this issue by implicitly controlling for
childhood SES and unmeasured confounders. This co-twin control study used cross-sectional data from Twins Research Australia’s Health
and Lifestyle Questionnaire (N=1918 twin pairs). We investigated whether adult SES, as measured by both the Index of Relative
Socioeconomic Disadvantage (IRSD) and the Australian Socioeconomic Index 2006 (AUSEI06), was associated with BMI after controlling
for factors shared by twins within a pair. The primary analysis was a linear mixed-effects model that estimated effects both within and between
pairs. Between pairs, a 10-unit increase in AUSEIO6 was associated with a 0.29 kg/m? decrease in BMI (95% CI [—.42, —.17], p < .001), and a
1-decile increase in IRSD was associated with a 0.26 kg/m? decrease in BMI (95% CI [—.35, —.17], p < .001). No association was observed
within pairs. In conclusion, higher adult SES was associated with lower BMI between pairs, but no association was observed within pairs. Thus,

the link between adult SES and BMI may be due to confounding factors common to twins within a pair.
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Overweight and obesity are widespread conditions that are com-
monly measured by thresholds on the body mass index (BMI)
(World Health Organization [WHO], 2000). They are major risk
factors for cardiovascular disease, diabetes, musculoskeletal disor-
ders and various cancers (WHO, 2010). As such, understanding
the causes of overweight and obesity is critical to improving pop-
ulation health, especially given their rapidly increasing prevalence
in many countries (Hruby & Hu, 2015).

It is well documented that socioeconomic status (SES) is asso-
ciated with overweight and obesity (Ball & Crawford, 2005;
Galobardes et al., 2006; Herzog et al, 2016; Monteiro et al.,
2004; Tiikkaja et al., 2012; Wu et al., 2015). Measures of SES com-
monly reflect a combination of income, education and occupation
(Winkleby et al., 1992). As a country’s gross national product
increases, overweight and obesity move from diseases associated
with people of higher SES to diseases associated with people of
lower SES (Monteiro et al., 2004). In high-income countries, low
SES has been consistently associated with an increased risk of
childhood overweight and obesity (Wu et al., 2015). Systematic
reviews have also shown that adults of lower SES generally expe-
rience greater weight gain over time than adults of higher SES (Ball
& Crawford, 2005; Herzog et al., 2016). Finally, there is strong
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evidence that gender may modify the relationship between SES
and BMI (McLaren, 2007; Sobal & Stunkard, 1989). For example,
the association between higher SES and lower BMI in high-income
countries has generally been more consistent for women than for
men (McLaren, 2007; Sobal & Stunkard, 1989). This finding has
been attributed to different social pressures and desires between
men and women regarding body size (McLaren, 2007; Sobal &
Stunkard, 1989).

There are many potential pathways by which SES may be influ-
encing BMI, although there is debate as to which are most valid
(Claassen et al., 2018). The higher cost of healthier diets in some
countries and the lack of availability of healthy food choices in low-
income areas (along with an abundance of unhealthy food choices)
are two prominent theories (Aggarwal et al., 2011; Story et al,
2008). However, other factors associated with lower SES may also
help explain the relationship with BMI. For example, higher stress
levels (Moore & Cunningham, 2012; Spinosa et al., 2019) and other
psychological factors (Cheon & Hong, 2017) have been associated
with both unhealthy eating patterns and low SES.

Although SES has been consistently associated with BMI in gen-
eral, the results are less clear when childhood and adult SES are con-
sidered separately. In particular, it is not clear whether adult SES is
linked to BMI independently of childhood SES. Childhood SES is a
predictor of adult SES (d’Addio, 2007), and disentangling their sep-
arate effects is challenging. Additionally, there may be confounding
factors, such as genetics, which are responsible for the observed asso-
ciations between adult SES and BMI (Dinescu et al., 2016).
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Studies of families and twins are one way of addressing these
difficulties. Siblings generally grow up together in the same house-
hold and have the same parental figures. Therefore, siblings will
usually have the same SES as each other throughout their child-
hoods. If they leave home and pursue different careers or live in
different areas, their SES may change. By comparing siblings with
each other, it is possible to isolate the effect of adult SES on BMI
while holding childhood SES constant. Importantly, these study
designs also allow for the control of other unmeasured factors that
are similar between siblings, such as genetics and family
environment.

Twin and family studies on similar topics have so far been lim-
ited and have given somewhat mixed results. In an Australian
study, Webbink et al. (2010) found that more years of education
were linked to lower bodyweight within male twin pairs, but no
association was observed within female twin pairs. In another
Australian study, Scurrah et al. (2015) found that a change to lower
SES in young adulthood was associated with an increase in BMI
after controlling for childhood SES. In studies from other coun-
tries, Tiikkaja et al. (2012) found a similar result, in that moving
from a higher to lower occupational class was associated with an
increase in mortality from cardiovascular disease (for which
BMI is a prominent risk factor). Krieger et al. (2005) also found
that lower adult social class in twins was associated with higher
cardiovascular disease risk and other measures of poor health,
but not with BMI specifically. Interestingly, these relationships
did not hold when years of education were used as a measure of
adult SES, although others have found a weak association
(Fujiwara & Kawachi, 2009). Dinescu et al. (2016) found that while
adult SES was associated with BMI in their population as a whole,
the effect disappeared when looking at the family level. Similarly,
Osler et al. (2007) found no significant differences in adult BMI in
twins discordant for adult SES.

Our study aims to clarify these varied results by using a twin
study design that controls for measured and unmeasured con-
founders to examine the association between adult SES and
BMI. We use a statistical approach in which we include both
within- and between-pair effects in the same model. To the best
of our knowledge, this method has not been used before in this
context and it allows inferences to be made about the potential
impact of confounding on the association, which has not been a
focus of other published articles on this topic. Additionally, we
use both individual and area-level measures of SES, which to the
best of our knowledge has only been done once before on a similar
topic with a twin design (Dinescu et al., 2016). Overweight and
obesity are generally preventable and reversible conditions
(WHO, 2010), and by further understanding their main drivers,
there is significant potential to dramatically reduce their impact.

Materials and Methods
Study Design, Setting and Participants

Cross-sectional data were obtained from Twins Research Australia
(TRA), which maintains a registry of twins who are willing to con-
sider participation in ethically approved research (Murphy et al.,
2019). Eligible twins were those who had completed the adult
version of the TRA Health and Lifestyle Questionnaire, which
was emailed to all Australian twin pairs on the registry who were
aged 18 years and over and had provided an email address (Cutler,
2015). The questionnaire covered a variety of topics such as health,
education, employment and zygosity (Cutler, 2015). All data were
self-reported.
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Table 1. Australian Socioeconomic Index 2006 (AUSEIO6) scores for Australian
and New Zealand Standard Classification of Occupations (ANZSCO) major
groups

Weighted Range of AUSEI06 scores
ANZSCO major group AUSEIO06 score* within group
Professionals 81.6 66.2-100.0
Managers 58.1 34.0-81.5
Clerical and administrative 45.6 32.9-67.4
workers
Community and personal 41.7 29.4-82.3
services workers
Technicians and trades 35.9 17.7-63.6
workers
Sales workers 34.8 27.8-56.3
Machinery operators and 21.0 3.4-35.7
drivers
Laborers 18.5 0.0-28.1

Note: *Calculated as the mean score of component units, and it is weighted according to the
number of workers in each unit.
Data are sourced from McMillan et al. (2009).

Exposure Measures

This study used two indicators of SES: the Australian
Socioeconomic Index 2006 (AUSEIO6; McMillan, Beavis et al.,
2009) and the Index of Relative Socioeconomic Disadvantage
(IRSD; Pink, 2011).

The AUSEIO06 is a socioeconomic index based on occupation
data (McMillan, Beavis et al., 2009; Mcmillan, Jones et al.,
2009), and it (and its previous iterations) have been widely used
as a measure of SES (e.g. Byrne et al. (2018); Lam et al. (2019);
Nabipour et al., 2011). It uses occupation data coded according
to the Australian and New Zealand Standard Classification of
Occupations (ANZSCO) to create scores on a status scale from
0 (low-status occupations) to 100 (high-status occupations)
(McMillan, Beavis et al., 2009); see Table 1. We coded responses
from the Health and Lifestyle Questionnaire into these categories
(Lam et al.,, 2019). In all regression analyses, AUSEI06 was used in
steps of 10 units for an appropriate effect size.

The IRSD is a more composite, but less specific measure of SES
based on area-level variables relating to education, occupation and
economic resources (Pink, 2011). The IRSD ranks areas from most
disadvantaged to least disadvantaged (Pink, 2011). IRSD scores have
been validated as generally reflecting the SES of regions as determined
by the Australian Bureau of Statistics (Pink, 2011) and have been asso-
ciated with BMI in a similar family study (Scurrah et al, 2015).
Investigating both individual and area-based measures is important
because they reflect different aspects of SES and may have different
associations with BMI (Chen & Paterson, 2006). As recommended
by the Australian Bureau of Statistics, our analysis used IRSD scores
in deciles for ease of interpretation (Pink, 2011).

Statistical Analysis

Methods to account for clustering are necessary in twin analyses
because outcomes within a pair tend to be correlated. We used a
regression model outlined by Carlin et al. (2005) that accounts
for clustering and includes estimates of the association between
SES and BMI both within and between twin pairs. This model is
known as a co-twin control within-between analysis and can be
described as follows:
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Y =By + B, (X5 — Xi) + BpXs,

where Y; is the expected value of the outcome for a certain indi-
vidual in the i twin pair, in which j equals either 1 or 2 and
represents the arbitrary ordering of twins in the pair. f; is the
between-pair coefficient, representing the expected change in Y
for a unit change in the mean value of variable X in the i twin
pair (X;). B, is the within-pair coefficient, representing the
expected change in Y for a unit change in the difference between
a twin’s individual value of the exposure variable X (Xj;) and the

mean value of variable X in their twin pair (X;). f is the intercept.

The within-pair coefficient (p,,) will not be affected by any
potentially confounding factors that are common to twins within
a pair (Carlin et al., 2005). The between-pair coefficient (f,) may be
affected by these potentially confounding factors, and so a com-
parison of these two coefficients yields important information
on the impact of confounding when not accounting for these
factors (Carlin et al., 2005).

This model was fitted using a mixed-effects regression
approach, accounting for clustering by incorporating a pair-spe-
cific random effect term that allows the intercept to vary between
pairs (not shown in equation for simplicity). Age and gender both
affect BMI and were adjusted for in all analyses. Parents’ post-
school education was also included in the model because it has
been commonly used as a proxy measure of childhood SES (Wu
et al., 2015) and was the best measure of this available from the
Health and Lifestyle Questionnaire data. Childhood SES is corre-
lated with adult SES and BMI, and hence is a potential confounder
in the between-pair analyses (it is controlled for implicitly in the
within-pair analyses).

Gender was tested as an effect modifier via likelihood ratio tests.
These compared the models with and without an interaction
between SES and gender, for both within- and between-pair effects
and for both measures of SES.

A sensitivity analysis was conducted to determine the effect of
outlying data. Standardized residuals were calculated after fitting
the model and any observation with an absolute value greater than
3 was deemed a likely outlier and removed from the analysis (Field,
2013). The model was then fitted again.

Results

Figure 1 shows the participant flowchart; 1918 twin pairs com-
pleted the Health and Lifestyle Questionnaire from approximately
35,000 adult pairs on the registry. After removal of those with
incorrect or missing data, 1431 pairs remained for the AUSEI06
analysis and 1558 remained for the IRSD analysis.

Table 2 shows the characteristics of the study participants. As
the continuous variables were somewhat skewed, their distribu-
tions are displayed as median (interquartile range) rather than
mean (standard deviation). Participants were predominantly
female (76.6%) and monozygotic (74.1%). Ages ranged from 18
to 85, with a median of 48 (interquartile range 35-60). The median
BMI was 24.5 kg/m?, with just under half of all participants clas-
sified as overweight or obese by the WHO thresholds (WHO,
2000). This is slightly below the national average of 63%
(Australian Institute of Health and Welfare, 2018). Average SES
was higher than in the general population, with a median IRSD
decile of 8 and median AUSEI06 score of 67 — a score that lies
between the two highest ANZSCO groups of managers (58.1)
and professionals (81.6) (McMillan, Beavis et al., 2009); see Table 1.

https://doi.org/10.1017/thg.2021.14 Published online by Cambridge University Press

125

Target Population
All Australian adults

v

Sampling Frame

Adult twin pairs on the
Twins Research Australia
registry
N=~35,000 pairs

v

Sample

Missing outcome
data
N=134 pairs

Both twins completed the
TRA Health and Lifestyle

Questionnaire
Incorrect outcome

N=1,918 pairs
data
N=21 pairs <
Missing
Missing exposure data — L »{ exposure data
N=332 pairs N=205 pairs
\ 4 \ 4
AUSEI06 Analysis IRSD Analysis
N=1,431 pairs N=1,558 pairs

Fig. 1. Participant flowchart.

There was little correlation between age and SES in the sample
(r = .05 between age and AUSEI06 and r = —.05 between age and
IRSD decile). There was some difference in mean SES between gen-
ders: mean (SD) AUSEIO06 score 62.4 (21.8) for females and 64.1
(22.4) for males, and mean (SD) IRSD decile 6.7 (2.7) for females
and 7.1 (2.6) for males. Similarly, mean SES varied depending on
whether participants’ parents had undertaken post-school educa-
tion: mean (SD) AUSEI06 score 60.9 (21.7) for neither parent hav-
ing undertaken post-school education and 66.5 (21.6) for at least
one parent, mean (SD) IRSD decile 6.4 (2.8) for neither parent and
7.1 (2.6) for at least one parent.

Approximately 65% of twin pairs were discordant for IRSD dec-
iles and the median within-pair absolute difference in the AUSEI06
score was 11.9 (interquartile range 3.0-28.7). The median within-
pair difference in BMI was 2.0 kg/m? (interquartile range 0.8-4.1).

Figures 2 and 3 give a visual representation of the range of
within-pair differences in the exposures and the outcome, and
the unadjusted relationship between them. As shown by the flat
overlaid Lowess lines, no association was observed between
within-pair differences in either measure of SES and BMIL

Table 3 shows the results of the co-twin control within-between
analysis, which adjusted for age, gender and parents’ post-school
education. Consistent with Figures 2 and 3, the within-pair esti-
mates (B,,) for both SES measures were approximately zero and
had confidence intervals roughly centered around the null, show-
ing that no association between SES and BMI was observed within-
pairs. Conversely, the between-pair estimates (f;) showed strong
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Table 2. Characteristics of participants in the sample after removal of those
with missing or incorrect outcome data (N = 3526 individuals)

Characteristic Number (%)

Individual gender

Female 2701 (76.6)

Male 825 (23.4)
Twin gender combinations (pairs)

Female-female 1265 (71.8)

Male-female 171 (9.7)

Male-male 326 (18.5)
Zygosity

Identical (monozygotic) 2614 (74.1)

Nonidentical (dizygotic) 912 (25.9)
Participant has undertaken post-school education

Yes 2761 (80.3)

No 678 (19.7)

Any parent of participant has undertaken post-school education

Yes 1779 (60.7)

No 1150 (39.3)

Median [Q1-Q3]

Age 48 [35-60]
Australian Socioeconomic Index 2006 score 67 [42.6-82]
Index of Relative Socioeconomic Disadvantage score 1033 [984-1071]
Index of Relative Socioeconomic Disadvantage Decile 8 [5-9]

Body mass index (kg/m?) 24.5[21.8-27.9]

0 20 40
| 1 |

Difference in BMI (kg/m’)

-20
1

o | °
Y T T T T
-100 -50 0 50 100
Difference in AUSEIO6 score

Fig. 2. Scatter plot of within-pair differences in body mass index versus within-pair
differences in Australian Socioeconomic Index 2006 score with Lowess line overlaid.

inverse associations between SES and BMI. A 10-unit increase
AUSEIO6 was associated with an estimated population mean
BMI decrease of 0.29 kg/m? (95% CI [—.42, —.17], p < .001) and
a 1-decile increase in IRSD score was associated with a population
mean BMI decrease of 0.26 kg/m? (95% CI [—.35, —.17], p < .001).

The likelihood ratio tests comparing the models with and without
a gender interaction provided no evidence against the null hypothesis
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Fig. 3. Scatter plot of within-pair differences in body mass index versus within-pair
differences in Index of Relative Socioeconomic Disadvantage decile with Lowess line
overlaid.

of no modification of the relationship between SES and BMI by gen-
der (p = .81 for the AUSEIO6 model, p = .30 for the IRSD model).

No meaningful differences were observed in the results after
removing potential outliers in the sensitivity analysis (data are not
shown). Additionally, as there was such an extreme imbalance in
the zygosity and gender of pairs, all analyses were repeated with just
monozygotic pairs and separately with just female-female pairs. No
meaningful differences were observed in either case. For example,
upon restriction to just female-female pairs, the within-pair and
between-pair coefficients for the AUSEIO6 regression changed from
.01 (95% CI [—.10, .13]) and —.29 (95% CI [—.42, —.17]), respectively,
to —.02 (95% CI [—.16, .11]) and —.30 (95% CI [—.45, —.15]). Upon
restriction to just monozygotic pairs, these coefficients changed to .06
(95% CI [—.07,.19]) and —.34 (95% CI [—.48, —.19]). As such, we did
not restrict our sample to these categories in the main analyses.

Discussion
Main Findings

The between-pair coefficients give estimates that do not account
for unmeasured potential confounders that are common to twins
within a pair. As shown in Table 3, these values indicate moder-
ately sized, but strong inverse associations between both measures
of adult SES and BMI between twin pairs.

In contrast, the within-pair coefficients account for any
unmeasured confounders that are common to twins within a pair.
As shown in Table 3, the magnitudes of these estimates were all
approximately zero and provided no evidence against the null
hypotheses of no association. This result shows that there was
no association between adult SES and BMI once we implicitly con-
trolled for these unmeasured confounders.

Together, the results from the within- and between-pair analy-
ses suggest that substantial confounding is present in the associa-
tion between adult SES and BMI when not controlling for factors
common to twins within a pair.

Finally, despite previous findings that gender may be an effect
modifier of the relationship between SES and BMI (McLaren, 2007;
Sobal & Stunkard, 1989), our study does not support this
conclusion.
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Table 3. Results of the co-twin control within-between analysis of the effect of
two measures of socioeconomic status on body mass index (kg/m?)

Estimate 95% Cl p value
Australian Socioeconomic P DU [0 T cict
Index 2006 (10 units) fo  —029 [-042,-0.17]  <.001
Indgx of Relat.lve } Bw —0.05 [-0.14, 0.04] .27
Socioeconomic Disadvantage
Decile Pp —026 [-0.35,—0.17] <.001

Pw = within-pair coefficient; f, = between-pair coefficient.
Note: Model fit using a mixed-effects approach and is adjusted for age, gender and parents’
post-school education.

Interpretations

Our finding of no association between adult SES and BMI after
accounting for factors shared between twins is one that is consis-
tent with much of the previous research. Of the prominent twin
and family studies looking into SES and BMI, Osler et al. (2007)
and Dinescu et al. (2016) also found no association. Krieger et al.
(2005) did not find an association between adult SES and BMI
either, although they did find an association with cardiovascular
disease risk, as did Tiikkaja et al. (2012). One explanation for this
finding may be that adult SES is associated with cardiovascular dis-
ease via pathways that do not involve BMI. Somewhat consistent
with our findings, Webbink et al. (2010) found similar null results
when looking at years of education and adult BMI within female
twin pairs, although they did find an association within male twin
pairs. However, our study used more direct measures of SES than
years of education, which may explain this difference. Finally,
Scurrah et al. (2015) found that a change in SES in young adult-
hood is inversely associated with BMI while controlling for child-
hood SES. Despite their study also being conducted on an
Australian population, their results are not consistent with our
findings. However, some significant differences may help explain
this discrepancy, such as the fact that the study occurred approx-
imately 20 years before the release of the Health and Lifestyle
Questionnaire (1990—1996 compared to 2014 onwards) and
involved a much younger sample (18—30 years compared to 18
years and over).

Our findings suggest that there are factors common to twins
within a pair that are confounding associations between adult
SES and BMI seen in the general population (i.e. between unrelated
individuals). It is unclear from the literature exactly what these fac-
tors are, but there are many potential candidates. Early life envi-
ronment is one possibility and is known to be a strong influence
on both adult SES (Branigan et al, 2013) and adult BMI
(Campbell, 2016). If any aspects of early life environment affect
both variables, then confounding will occur. For example, an
authoritative parenting style, characterized by rational, warm
and responsive direction (Baumrind, 1967), has been associated
with lower BMI (Sokol et al., 2017). It has also been associated with
greater academic success (Spera, 2005; Steinberg et al, 1992),
which is linked to measures of adult SES such as educational attain-
ment. Combined, these two associations would potentially result in
the creation of a noncausal association between adult SES and BML

Similarly, genes may play a confounding role in the association
between adult SES and BMI (Dinescu et al., 2016). It is well estab-
lished that there is a heritable component to BMI (Goodarzi, 2018;
Locke et al., 2015) and to certain measures of adult SES, such as
educational attainment (Branigan et al, 2013; Lee et al.,, 2018;
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Marks, 2017; von Stumm et al., 2020). As such, confounding will
occur if there is a common genetic component between the two
variables. This may work through many possible pathways, includ-
ing psychological factors. For example, a recent meta-analysis con-
cluded that there is a genetic basis to self-discipline (Willems et al.,
2019). This is a trait that may affect dietary choices and conse-
quently BMI (Koike et al, 2016; Tsukayama et al., 2010).
Additionally, self-discipline may affect academic success
(Duckworth & Seligman, 2005; Mischel et al., 1989) and educa-
tional attainment (Moffitt et al., 2011), and consequently adult
SES. Again, such a scenario would create an association between
adult SES and BMI in the absence of any causal relationship.

Although our study does not support a causal association
between SES and BMI in adulthood, other literature does suggest
that one may exist in childhood and adolescence. As mentioned
previously, a recent systematic review concluded that children of
lower SES backgrounds in high-income countries had significantly
higher risks of overweight and obesity (Wu et al., 2015). Other sys-
tematic reviews have found similar associations between childhood
SES and adult cardiovascular disease (Galobardes et al., 2006;
Pollitt et al., 2005), a relationship in which BMI may be on the
causal pathway (Pollitt et al., 2005).

In explaining the association between childhood SES and adult
cardiovascular disease in their systematic review, Pollitt et al.
(2005) found most support for the theory that the psychosocial
and physiological impacts associated with low SES can accumulate
throughout a person’s life and result in negative health outcomes.
Additionally, many of the links between early life SES and BMI
may exist through learned behaviors, such as diet and exercise
practices (Pollitt et al., 2005), which may persist in later life despite
a change in SES. Unsurprisingly, childhood obesity is also a very
strong risk factor for adulthood obesity (WHO, 2000). Taken
together, these findings lead to the conclusion that any change
in SES in adulthood will be operating on strong foundations laid
in early life and that these may be difficult to change. These early
life foundations are perhaps why we did not find an association
between adult SES and BMI, but one does seem to exist between
childhood SES and BMI.

Strengths and Limitations

Our study had several significant strengths. Most importantly, the
twin study design provides the ability to account for confounding
from unmeasured variables that are common to twins within a
pair. Our statistical approach, in which we included both within-
and between-pair effects in the same model, to our knowledge had
not been used before in this context and allowed us to make infer-
ences about the potential impact of confounding on the association
between adult SES and BMI. Additionally, our use of two separate
indicators of SES is valuable given that one indicator may not show
the whole picture, and that the relationship with BMI can vary with
different measures (Basto-Abreu et al., 2018; Galobardes et al.,
2006; Krieger et al., 2005; McLaren, 2007). Our conclusions are
consistent across both an individual and an area-level measure
of SES, which increases their generalizability to SES as a whole.
The sample size was also large — especially for a twin study —
which gives weight to the results. Finally, the sensitivity analysis
conducted also showed that the results are robust and not signifi-
cantly affected by the presence of any outliers.

The main limitation of this study was that the sample was
quite homogenous. Of particular note, there were few people
from the lowest SES backgrounds, which may make conclusions
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regarding them less strong. That said, the sample size was large
enough that most underrepresented groups still had a reason-
able number of people in them. Similarly, as is often the case
with twin studies in general, the differences in exposures within
twin pairs tended to be relatively small, which may have
increased the chance of a null finding regarding the within-pair
estimates. However, the confidence intervals for the within-pair
estimates were quite narrow, with the largest magnitude limits
being an increase in BMI of 0.13 kg/m? for every 10 units
increase in AUSEIO6 and a 0.14 kg/m? decrease for every decile
increase in IRSD. Hence, large true effects appear implausible
from these results, despite the relatively small differences in
exposures within twin pairs.

Additionally, there may be some selection bias occurring within
this sample due to the nature of the questionnaire. As is the case
with optional participation, people who respond may be systemati-
cally different from those who do not. In this case, it is reasonable
to suspect that those who responded may be more likely to have an
interest in health research, and by extension, their own health.

Finally, we were somewhat limited by the availability of var-
iables in our dataset. The proxy measure of childhood SES we
used (parents’ post-school education) is by no means perfect,
and so there may be some residual confounding in the
between-twin estimates. Unfortunately, more accurate mea-
sures of childhood SES such as parental income were not avail-
able. Similarly, a measure of household income, which could
have been used in addition to the AUSEI06 as a measure of indi-
vidual SES, was also unavailable. The fact that the AUSEI06 only
applies to part- and full-time workers and reflects only an indi-
vidual’s status (as opposed to the highest status in the house-
hold) are drawbacks of this measure.

Conclusions

This study found that associations observed between adult SES
and BMI may be explained by factors that are common to twins
within a pair. This has significant implications for research into
adult SES and BMI that does not account for potential con-
founding factors. Future research should determine what these
confounding factors are so they can potentially be targeted in
health interventions.
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