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Conclusions about the effects of harsh parenting on children have been limited by research
designs that cannot control for genetic or shared environmental confounds. The present study
used a sample of children of twins and a hierarchical linear modeling statistical approach to
analyze the consequences of varying levels of punishment while controlling for many
confounding influences. The sample of 887 twin pairs and 2,554 children came from the
Australian Twin Registry. Although corporal punishment per se did not have significant
associations with negative childhood outcomes, harsher forms of physical punishment did
appear to have specific and significant effects. The observed association between harsh
physical punishment and negative outcomes in children survived a relatively rigorous test of
its causal status, thereby increasing the authors’ conviction that harsh physical punishment is
a serious risk factor for children.
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Because human children cannot be randomly assigned to
rearing environments, research on the effects of parenting
on childhood outcomes is complicated by a host of uncon-
trollable environmental and genetic factors (D’Onofrio et
al., 2003). Traditional studies of punishment can usually do
little more than observe correlations between variation in
parenting styles and variation in child outcomes. Although
numerous studies have identified associations between
harsh punishment and negative outcomes in children (Em-
ery & Laumann-Billings, 1998; Gershoff, 2002b; Parke,
1979; Smith & Farrington, 2004; Straus, 1994), it is unclear
whether these associations are due to the punishment tech-
niques of the parents, coexisting environmental factors, or
genetic transmission of parental characteristics correlated
with punishment style (Kazdin & Benjet, 2003).

Although there is general agreement regarding the asso-

ciation between harsh or abusive parenting and negative
behavioral outcomes in offspring, most notably aggression,
(Engeland, Jacobvitz, & Sroufe, 1988; McCord, 1979; Rut-
ter, Quinton, & Liddie, 1983; Smith & Farrington, 2004),
the consequences of nonabusive corporal punishment are
more controversial. At least three recent literature reviews
highlighted the lack of consensus regarding the use of
corporal punishment (Gershoff, 2002a; Kazdin & Benjet,
2003; Larzelere, 2000). According to Gershoff’s (2002b)
meta-analysis, corporal punishment is associated with in-
creased levels of aggression and higher rates of conduct
disorder, lower levels of moral internalization, and poorer
overall mental health.

Numerous methodological shortcomings of the punish-
ment research have been raised in the literature. One prob-
lem pertains to the widespread variation in definitions of
corporal or abusive punishment. A second is the ever-
present difficulty in acquiring valid and reliable measures of
punishment styles and outcome variables. A final issue
involves uncontrolled genetic and environmental factors
that can confound observed associations between parenting
and child outcome. Each of these three themes will be
reviewed below.

Inconsistent definitions of corporal punishment have con-
tributed to contradictory findings (Holden, 2002). It may be
that when narrowly defined, corporal punishment is not as
strong a predictor of externalizing or internalizing behaviors
in offspring as has been found in previous studies. For
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example, spanking may be unrelated to children’s behavior
problems when parents who routinely exercise harsher or
even abusive forms of punishment are distinguished from
those whose punishment style is limited to controlled spank-
ing. Straus (2000) suggested that an appropriate and widely
accepted definition of corporal punishment is the use of
“physical force with the intention of causing the child to
experience pain, but not injury, for the purpose of the
correction of the child’s behavior,” and usually entails
“spanking on the buttocks or slapping a child’s hand for
touching a forbidden or dangerous object” (Straus, 2000, p.
1110). Conflating corporal punishment with harsher forms
of punishment or physical abuse makes it impossible to
assess differences in the consequences of the two practices.

The second methodological challenge in parenting re-
search involves the measurement of parental punishment
style and outcomes in children. Information regarding the
punishment techniques used by parents and negative out-
comes experienced by children has usually been gathered
from contemporary reports from parents or retrospective
reports from children. The limitations of self-report in gen-
eral, and retrospective self-report in particular, have been
widely documented (Kendler et al., 2000). A recent review,
however (Hardt & Rutter, 2004), suggested that retrospec-
tive self-report data may nevertheless be useful. Although
Hardt and Rutter (2004) found that retrospective reports of
abuse and neglect were often underestimated and biased in
adulthood, the bias was less severe when measuring “seri-
ous, readily operationalized, adverse experiences in child-
hood” (p. 270). Gerlsma, Kramer, Scholing, and Em-
melkamp (1994) found that errors of omission were often
related to the emotional status of the reporter and that false
positive reports were less frequent. Brewin, Andrews, and
Gotlib (1993) demonstrated that, although there are certain
limits to retrospective reports, claims regarding their unre-
liability are overestimated.

Most important, associations between punishment style
and childhood outcome may be confounded by uncontrolled
parental characteristics associated with punishment behav-
ior that are transmitted to the offspring (Kazdin & Benjet,
2003). For example, if parents using harsh punishment are
more aggressive as a matter of personality, and if aggres-
siveness is influenced by genetic factors (Rowe, 1994;
Smith & Farrington, 2004), the children of these aggressive
parents may be more aggressive in the absence of a direct
causal effect of punishment. Confounds can also be envi-
ronmental. If economically impoverished parents are more
likely to use physical punishment, and their children are
then more likely to abuse drugs and alcohol, this can like-
wise induce an association between punishment and child
outcomes even if there is no causal link between them.

The current study uses a children of twins design that
addresses some of these methodological concerns. Although
twin models have sometimes been used to quantify genetic
and environmental contributions to parenting behavior in
adults or behavioral difficulties in children, such models are
ill suited to the evaluation of the consequences of punish-
ment style, however, because twins are usually concordant
for parenting variables (D’Onofrio et al., 2003). Punishment

style is especially problematic, because parents tend to
discipline children within the same family in the same
manner.

The children of twins design circumvents some of these
methodological difficulties (D’Onofrio et al., 2003; Gottes-
man & Bertelsen, 1989; Jacob et al., 2003; Mendle et al.,
2004). Because the design is based on the twin status of
parents rather than children, it is possible to parse variation
in punishment into genetic and environmental sources and
estimate separately their consequences for offspring out-
comes. In the paradigmatic case, if one member of an
identical twin pair uses harsh physical punishment and the
other does not, a comparison of outcomes in their children
provides a strong test of the putative causal relationship,
because in a discordant monozygotic twin comparison most
genetic and shared environmental confounding variables are
controlled implicitly.

Although we are most concerned with using the children
of twins design to control for possible confounding third
variables, the current study also attempts to address some of
the other methodological concerns we have mentioned.
With regard to inconsistent and overly broad operational
definitions of punishment, we will attempt to clearly define
various disciplinary tactics such that corporal punishment is
separated from other more severe forms of physical punish-
ment. Although we will be able to address the question of
measurement reliability by using average scores of multiple
offspring to assign punishment scores to parents, measure-
ment validity remains problematic, because we are con-
strained to assess harsh punishment with a retrospective
item. Whenever retrospective measures from the same in-
dividual are used in both the predictor and outcome vari-
ables, findings should be viewed with some caution. Our
aim is to understand whether children who reported more
harsh punishment than their siblings also reported more
problem behaviors and whether this relationship is consis-
tent between and within twin families.

Method

Participants

The participating twins and their offspring came from a volun-
teer national twin panel registry in Australia, which was developed
with support from the Australian National Health and Medical
Research Council. The twins were born between 1918 and 1961.
Participants were initially invited to participate in the study be-
tween 1980 and 1982. Although there are no ethnic minorities in
the Australian Twin Registry, the sample’s demographics largely
reflect the non-Aboriginal population cohort of Australia at that
time. A number of statistical tests for self-selection bias have been
performed and have found no significant risks for abnormal be-
havior (Heath et al., 1997; Slutske et al., 1997). A questionnaire
was mailed to the twins that requested such information as their
smoking history, drug and alcohol history, sociodemographic vari-
ables, and other risk factors. The questionnaires were returned by
7,616 twin pairs and 567 singleton twins (Jardine & Martin, 1984).
An 8-year follow-up survey was conducted in 1989. This survey
included repeat assessments of the twins’ alcohol use and smoking
history of those twin pairs who responded to the 1981 survey (The
Alcohol Cohort I Study). The response rate for this wave was
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84.5% for the female twins and 80.5% for the male twins (N �
6,327; Heath & Martin, 1994). The third survey was a telephone
interview using the Semi-Structured Assessment for the Genetics
of Alcoholism (SSAGA; Bucholz et al., 1994) conducted in 1992–
1993 with a response rate of 86% (N � 5,889; Heath et al., 1997).
The SSAGA measures alcohol abuse, Axis I disorders, childhood
conduct disorder, and related diagnoses.

In 1999, the children of the twins began to participate in the
study. The families from which the offspring were drawn were
selected on the basis of either one or both of the twin parents
reporting any of the following: divorce, alcohol dependence, con-
duct disorder, or depression; other families not meeting these
criteria were selected as control subjects. These criteria were
selected on the basis of the initial studies performed on the data. Of
the 2,554 offspring, roughly half came from nuclear families in
which the twin parent did not endorse a history of alcohol depen-
dence, conduct disorder, depression, or divorce. Approximately a
quarter of the offspring came from twin families in which neither
twin reported a history of the disorders or divorce.

The offspring were administered a telephone interview assess-
ing various aspects of behavior, personality, school performance,
delinquency, and Diagnostic and Statistical Manual of Mental
Disorders (4th ed.; DSM–IV; American Psychiatric Association,
1994) diagnostic items for oppositional defiant disorder, attention-
deficit/hyperactivity disorder, and conduct disorder. Additional
items addressed lifetime cigarette use, regular smoking, lifetime
history of alcohol use, regular alcohol use, DSM–IV diagnostic
criteria items for alcohol dependence and abuse, and illicit drug
use. Items also included DSM–IV criteria for a major depressive
episode, suicidal ideation, planning for a suicide attempt, suicide
attempt, and self-injury. Items elicited information regarding the
children’s recollections of various aspects of their parents’ style of
discipline and other characteristics of their relationships with their
parents. One item specifically asked what mode of punishment
parents regularly used during childhood. At the time of this study,
data were available on 2,554 children (born between 1960 and
1986) born to 889 twin pairs—431 monozygotic and 458 dizy-
gotic; the number of children per family ranged from 0 to 8. Of the
twin offspring, 51% were female and 49% were male. The mean
age at the time of the interview was 25.1 years old, with a standard
deviation of 5.6 years.

Measure of Punishment

The punishment item used in these analyses was as follows:
“What was the usual way in which your [mother/father] punished
or disciplined you?” The response choices were (a) nonphysical
mild (scold, isolate, fine, remove privileges), (b) nonphysical harsh
(lock in closet, deprive of food), (c) physical mild (slap, spank), (d)
physical harsh (use weapon, punch, kick), and (e) did not punish.
If a respondent answered with Choice 3, it was coded as corporal
punishment. If a respondent answered with Choice 4, it was coded
as harsh physical punishment. If the mother was the twin, then the
maternal punishment item was considered the parental punishment
item for the analyses. Likewise, if the father was the twin parent,
then paternal punishment was considered parental punishment. We
included the gender of the parent among other covariates in the
analyses. A 1-year follow-up of 176 offspring resulted in kappa
coefficients of .63 for the maternal punishment variable and .70 for
the paternal punishment variable.

A punishment factor was created by using four items from the
interview that addressed parental punishment. The factor had high
internal consistency (� � .89), and the aforementioned punish-
ment item had a factor loading score of .75. The other three items

were as follows: “When you did something wrong, were you often
smacked by your parent?” (.64); “Were you often punched or hit
by your parent?” (.61); and “How often did your parent physically
punish you so hard that it hurt the next day?” (.60).

Measures of Offspring Outcomes

An exploratory factor analysis (EFA) of dichotomous DSM–IV
diagnostic items from the offspring SSAGA items was performed
in Mplus, which permits consideration of the categorical nature of
the items (Muthén & Muthén, 1998). The EFA resulted in a
three-factor solution with interfactor correlations between .39 and
.49. Each factor showed high internal consistency (Factor 1, � �
.90; Factor 2, � � .87; Factor 3, � � .91). Unit-weighted factor
scores were obtained by summing the items that loaded on each
factor. Complete details of the EFA are available upon request
from Stacy K. Lynch or in D’Onofrio et al. (2005).

The first factor, Externalizing Behaviors, includes reports of
oppositional defiant behaviors, attention problems, hyperactivity,
conduct disorder items (excluding serious violations of rules), and
report of recurrent legal problems due to alcohol use. The second
factor, Drug and Alcohol Use, includes cigarette use, alcohol use,
alcohol abuse, alcohol dependence, drug use, and problems asso-
ciated with drug use. The third factor, Internalizing Behaviors,
includes depressive episode criteria and suicidal items. A 1-year
follow-up of 176 of the offspring of the twins indicated high
reliability of the outcome factors. Kappa coefficients for the out-
come behavioral factors were .78 for the measure of externalizing
behavior, .89 for the drug and alcohol use measure, and .74 for the
measure of internalizing behaviors.

Analyses

The data were first analyzed through group means comparisons
of the five punishment groups (nonphysical mild, physical mild,
nonphysical harsh, physical harsh, and no punishment) across the
three offspring outcome factors determined by the EFA (External-
izing Behaviors, Drug and Alcohol Use, and Internalizing Behav-
iors). We used the results of this comparison to assess any asso-
ciations between particular punishment style and the outcome
pathology factors. Any significant associations were further ex-
plored with comparisons incorporating the avuncular (aunt or
uncle) punishment status as a measure of genetic and shared
environmental influences on the outcome factors.

Prior to running the next set of models, we regressed a number
of the initial selection criteria out of the data (parental depression,
parental drug use, and parental alcohol use). In other words,
regression analysis was run on the data by using parental depres-
sion, parental drug use, and parental alcohol use as predictors. The
residuals from this were used in the subsequent analyses.

Hierarchical linear modeling (HLM) was next used to provide
appropriate controls for the differing number of children in the
families. These regressions tested the effect of parental punishment
style, avuncular punishment style, zygosity, and the interaction of
zygosity and avuncular punishment on child outcomes. In each
regression, age, the square of age, gender of the child, gender of
the twin parent, socioeconomic status (SES) of the twin parent, and
the divorce status of the twin parent were statistically controlled.

Results

Group Means Comparisons

The results of the preliminary mean comparisons can be
found in Table 1. We dropped the nonphysical harsh group
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given that only 1 offspring fit that category. We computed
effect sizes to determine which groups were different from
the nonphysical mild group by using the following formula
(Cohen, 1988):

d �
X � �0

�
(1)

Average scores across the three outcomes for the nonphys-
ical mild group and physical mild group were quite similar.
The comparisons between the nonphysical mild and the
physical harsh punishment groups were more striking, as
were the differences between the physical mild (corporal
punishment) group and the physical harsh punishment
group. According to Cohen’s (1988) conventions, an effect
size of .20 indicates a small effect, .50 indicates a medium
effect, and .80 would point to a large effect. After examin-
ing which comparisons indicated a strong effect for punish-
ment style, we retained for further analysis a mild punish-
ment group consisting of the nonphysical mild offspring and
the physical mild offspring and a second group consisting of
physical harsh offspring. More detailed significance testing
of these differences will be reserved for the HLM that
follows.

The second means analysis, which can be found in Table
2, broke down the association between punishment methods
and child outcomes according to the punishment style of the
children’s parents as well as the punishment status of their
uncles or aunts (i.e., the children’s parents’ twins; we refer
to these relations as avuncular regardless of gender or
zygosity).

There are essentially three kinds of families in this break-
down: families in which the twin parents are concordant for

harsh physical punishment, families in which the twin par-
ents are concordant for mild punishment, and those in which
the parents are discordant. The children from the latter
group can be further divided into those with a harsh-
punishing parent and a mild-punishing aunt or uncle and
those with a mild-punishing parent and a harsh-punishing
aunt or uncle. Comparisons of outcomes in children born to
twin parents discordant for punishment style are particularly
telling because they control for numerous environmental
and genetic confounds shared by the twin parents.

For example, for child externalizing behavior, having
neither a parent nor an aunt or uncle using harsh physical
punishment predicted a mean score of 3.53; having both a
parent and an aunt or uncle who are harsh punishers pre-
dicted a score of 4.42. Much of this difference between
twinships can also be observed within discordant twinships:
Children with a harsh-punishing parent and a mild-
punishing aunt or uncle had a mean externalizing score of
4.20, whereas children with a mild-punishing parent and a
harsh-punishing aunt or uncle had a mean score of 3.54. The
same pattern is observed for drug and alcohol use, but with
respect to the internalizing behaviors factor, the trend is not
as clear. This may be partly due to the fact that the original
association between harsh punishment and this outcome
was weaker. Significance testing for these results will be
examined through the HLM analyses that follow.

HLM

As mentioned, prior to running the following HLM, we
ran a regression using a number of the original selection
criteria as predictors (parental depression, parental drug use,
and parental alcohol). The residuals from this analysis were
used in the means analyses and HLM that follow.

Table 1
Offspring Outcomes by Parental Punishment Style (MZ and DZ Combined)

Outcome factor

Punishment status

1
(Nonphysical mild;

n � 1,640)

2
(Physical mild;

n � 576)

3
(Physical

harsh;
n � 286)

4
(No punishment;

n � 51) Effect sizes

M SE M SE M SE M SE 1 vs. 2 1 vs. 3 2 vs. 3

Externalizing Behaviors 3.24 4.26 3.67 4.52 5.54 5.55 4.43 5.43 .099 .514 .384
Drug and Alcohol Use 9.88 5.64 10.16 5.93 12.99 6.85 10.49 6.01 .049 .533 .452
Internalizing Behaviors 3.94 4.31 3.67 4.33 4.51 4.73 4.47 4.72 .063 .203 .261

Note. MZ � monozygotic; DZ � dizygotic.

Table 2
Mean Offspring Outcome Scores for Parental Punishment and Avuncular Punishment

Factor

Parental mild/
avuncular mild

Parental mild/
avuncular harsh

Parental harsh/
avuncular harsh

Parental harsh/
avuncular mild

M SE n M SE n M SE n M SE n

Externalizing Behaviors 3.53 4.52 1,712 3.54 4.27 243 4.20 5.08 507 4.42 5.06 91
Drug and Alcohol Use 10.09 5.77 1,712 10.91 6.19 243 11.09 6.34 508 12.30 6.59 91
Internalizing Behaviors 3.94 4.35 1,708 3.85 4.24 243 4.22 4.54 507 4.84 4.76 91
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Family data of the kind we are analyzing can be under-
stood in terms of a nested set of associations that can be
elegantly described and analyzed by using HLM (Jenkins,
Rasbash, & O’Connor, 2003). HLM is designed to account
for data that are clustered in systematic but complex ways.
In our design (see Figure 1), children were clustered into
nuclear families of various sizes, and nuclear families were
clustered within twinships (parents and their children, and
parents’ twins and their children).

In simple terms, HLM analyses comprise two kinds of
effects. Fixed effects are the average effect of one variable
on another, collapsed across the various levels of clustering;
these are most similar to the effects in traditional regression
models. So, for example, if a child outcome is regressed on
a parenting practice, the resulting effect can be expressed as
an average (or fixed) effect and a variance of the fixed effect
across levels of clustering (the random effect).

The hierarchical structure of our data is as follows. At the
first level are the multiple children born to the same twin
parents. Among many other advantages, HLM is much
more flexible than traditional regression with regard to
differing numbers of experimental units per level, as is the
case at the child level of our analysis, where different
families include different numbers of children. At the sec-
ond level of the analysis are the individual twin parents, and
at the third level are the twin families that include the two
twin parents and their children. Each twin family can be
described as either monozygotic or dizygotic.

Any variable that varies at the level of the individual
children—for example, a child’s description of his or her
parents’ style of punishment—can be expressed as a set of
deviations from a mean at a higher level of clustering. So,

for example, one can compute a mean punishment descrip-
tion of all children born to both twins in a twin family. The
mean punishment description of children born to each twin
parent can then be expressed as a deviation from the family
(both twins) mean. Each child’s individual description can
then be expressed as a deviation from the twin parent mean.
For any given child, the sum of the extended family mean,
the twin family deviation, and the individual child deviation
is equal to the child’s original score. This presentation is a
useful way to understand within- and between-family dif-
ferences with respect to the relationship between punish-
ment and outcomes in children. If the relationship (param-
eter) differs markedly at the twin family level of the cluster,
it points to an uncontrolled genetic or shared environmental
contribution to the association.

HLM usually proceeds as a sequence of increasingly
complex models. Model 1 (see Table 3) included only an
intercept and the covariates that will be included in all
models: gender of the offspring, age of the offspring, the
square of age, the gender of the twin parent, the divorce
status of the twin parent, and the SES of the twin parent.
The fixed value of the intercept, 2.36, represents the average
within-family intercept when externalizing is predicted
from gender, age, the square of age (which was entered to
test for a nonlinear relationship between the age of the
offspring and the outcome factor), gender of the twin parent,
SES of the twin parent, and the divorce status of the twin
parent. The random effects describe variation in the within-
family intercept across nested levels of clustering. The
random variance at the child level, 16.86, describes the
variability in externalizing among children in the same
family; the random effect at the twin level, 3.07, indicates

Figure 1. Nested levels in the children of twins design. HLM � hierarchical linear modeling.
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that considerably less variability in externalizing can be
attributed to variation among the means of children raised in
the same nuclear family. The negative variability at the
family level suggests that there is less variability among the
means of externalizing across extended families than would
be expected on the basis of the variability within and be-
tween twin parents. This phenomenon can occur because of
negative covariances among twin parents but is more likely
simply a representation of sampling variation around a
population value of zero. We estimated a second set of
models without a random effect for clustering at the ex-
tended family level. Although eliminating the random effect
produced small improvements in fit indices, the fixed effects
did not change substantially, so the reduced models will not
be reported here.

The relative magnitudes of the random variances are
usually expressed in terms of intraclass correlations, which
represent the percentage of the total variance of y that can be
attributed to a particular level of the hierarchy. So, for
example, the intraclass correlations of twin families is equal
to 3.07/(3.07 � 16.86) � .15, which suggests that about
15% of the variability in externalizing can be attributed to
variation among twin families. The rest is explained by
variation within families.

In Model 2, each child’s description of his or her parent’s
punishment style was introduced as a predictor of the
child’s outcome. The resulting unstandardized regression
coefficient of 1.95 (p � .05) describes the incremental
difference in externalizing between a child born to harsh-
punishing parents relative to mild-punishing parents. Be-
cause separate parameters were not included at higher levels
of the hierarchy, the model assumes that the regression of
externalizing on punishment is constant across levels.

In Model 3, the punishment variable was decomposed as
described above, into a mean punishment score for each
twin parent and a deviation of each child’s punishment
report from the nuclear family mean. The regression coef-
ficients for these components are both significant and
roughly equal (1.92 and 1.99, respectively), suggesting that
the difference in average externalizing between harsh- and
mild-punishing families is about the same as the difference
between harshly and mildly punished children within the
same family, as would be expected if harsh punishment is in
fact a structural cause of externalizing. In Model 4, the
punishment variable was further decomposed into three
components: an extended twin family mean (2.41), a nu-
clear family deviation from the extended family mean
(1.18), and an individual child deviation (1.93). In Model 5,
we introduced as predictors the zygosity of the twin pairs
and the interaction of zygosity with the extended family
mean. The interaction could potentially allow us to decom-
pose the between- and within-twin regressions into genetic
and environmental components, but neither coefficient ap-
proached significance. With zygosity controlled, the main
effect of harsh parenting remained significant and roughly
equal at all three levels of the hierarchy.

In Table 4, we show the results of applying the same set
of models to the relation between harsh parenting and drug
and alcohol behavior in the offspring. We will not describe
the entire sequence of models in the interest of brevity. With
regard to the complete model, Model 5, we saw again a
significant effect of reported harsh parenting, roughly equal
at the three levels of the design (2.28, 1.75, and 2.38,
respectively). We concluded that reports of harsh parenting
are associated with greater drug and alcohol use among
children raised together in a single family, that twins who

Table 3
Hierarchical Linear Models of Harsh Physical Punishment and Externalizing Behavior

Parameter (N � 2,502) Model 1 Model 2 Model 3 Model 4 Model 5

Random effects
Families �0.14* (.00) �0.23* (.01) �0.24* (.01) �0.26* (.01) �0.22* (.01)
Twins 3.07* (.53) 2.97* (.50) 2.93* (.49) 2.93* (.49) 3.00* (.51)
Children 16.86* (.65) 15.75* (.61) 15.65* (.61) 15.65* (.61) 15.14* (.63)

Fixed effects
Intercept 2.36 (1.83) 2.02 (1.81) 2.11 (1.80) 2.06 (1.80) 1.98 (1.88)
Gender of offspringa 1.54* (.18) 1.38* (.18) 1.42* (.18) 1.42* (.18) 1.43* (.18)
Age of offspring 0.15 (.14) 0.16 (.14) 0.15 (.14) 0.15 (.14) 0.16 (.15)
Square of age 0.00 (.00) 0.00 (.00) 0.00 (.00) 0.00 (.00) 0.00 (.00)
Gender of twin parent 0.45* (.21) 0.39 (.20) 0.40 (.20) 0.41* (.20) 0.42* (.26)
SES of twin parent �0.20* (.06) �0.16* (.06) �0.16* (.06) �0.15* (.06) �0.16* (.06)
Twin parent divorceb 0.99* (.23) 0.66* (.23) 0.64* (.23) 0.63* (.23) 0.61* (.24)

Harsh punishment
Individual child report (1) 1.95* (.28)
Individual child deviation (1) 1.92* (.34) 1.93* (.34) 1.68* (.35)
Twin family deviation (2) 1.99* (.38) 1.18* (.60) 1.37* (.61)
Extended family mean (3) 2.41* (.45) 2.16* (.60)
Zygosity of parentc 0.06 (.25)
Zygosity � Extended Family Mean 0.11 (.93)
AIC (smaller is better) 13,599.5 13,545.3 13,541.1 12,157.0

Note. All models control for parental depression, drug use, and alcohol use. Standard errors are given in parentheses. SES �
socioeconomic status; AIC � Aikake’s information criterion.
a 0 � female, 1 � male. b 0 � married, 1 � divorced. c 0 � dizygotic, 1 � monozygotic.
* p � .05.
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are reported to use more harsh parenting than their co-twins
have children who report more alcohol use than those of
their co-twin, and that twinships with more reported harsh
parenting have children with more drug and alcohol use
than twinships with less harsh punishment.

Table 5 repeats the model sequence for the outcome of
internalizing behaviors. As with the models for drug and

alcohol use, we will discuss only the final model, Model 5.
We saw a significant effect of reported harsh parenting at
two levels of the design in this model, though all three levels
were generally comparable (0.92, 0.51, and 1.96, respec-
tively). From this model it seems that reported harsh pun-
ishment is associated with greater internalizing behaviors
among children raised together in a single family, although

Table 4
Hierarchical Linear Models of Harsh Physical Punishment and Drug and Alcohol Use

Parameter (N � 2,502) Model 1 Model 2 Model 3 Model 4 Model 5

Random effects
Families 0.22* (.01) 0.03* (.00) 0.05* (.00) 0.04* (.00) �0.24* (.01)
Twins 8.35* (.96) 8.57* (.94) 8.56* (.95) 8.55* (.95) 8.68* (1.02)
Children 22.60* (.91) 21.57* (.89) 21.62* (.89) 21.63* (.89) 21.44* (.94)

Fixed effects
Intercept �15.98 (2.27) �16.51 (2.28) �16.50 (2.29) �16.53 (2.29) �16.39 (2.42)
Gender of offspringa 2.58* (.22) 2.33* (.22) 2.35* (.22) 2.35* (.22) 2.38* (.23)
Age of offspring 2.02* (.18) 2.04* (.18) 2.04* (.18) 2.04* (.18) 2.03* (.19)
Square of age �0.04* (.00) �0.04* (.00) �0.04* (.00) �0.04* (.00) �0.04* (.00)
Gender of twin parent 0.73* (.27) 0.70* (.28) 0.70* (.28) 0.71* (.28) 0.63 (.35)
SES of twin parent �0.28* (.07) �0.23* (.07) �0.23* (.07) �0.23* (.07) �0.23* (.08)
Twin parent divorceb 1.83* (.30) 1.62* (.31) 1.63* (.31) 1.62* (.31) 1.54* (.32)

Harsh punishment
Individual child report (1) 2.26* (.35)
Individual child deviation (1) 2.36* (.41) 2.36* (.41) 2.28* (.42)
Twin family deviation (2) 2.10* (.50) 1.68* (.78) 1.75* (.80)
Extended family mean (3) 2.31* (.59) 2.38* (.80)
Zygosity of parentc 0.04 (.36)
Zygosity � Extended Family Mean �0.32 (1.23)
AIC (smaller is better) 14,670.3 14,635.6 14,633.5 13,193.9

Note. All models control for parental depression, drug use, and alcohol use. Standard errors are given in parentheses. SES �
socioeconomic status; AIC � Aikake’s information criterion.
a 0 � female, 1 � male. b 0 � married, 1 � divorced. c 0 � dizygotic, 1 � monozygotic.
* p � .05.

Table 5
Hierarchical Linear Models of Harsh Physical Punishment and Internalizing Behavior

Parameter (N � 2,502) Model 1 Model 2 Model 3 Model 4 Model 5

Random effects
Families 0.02* (.00) 0.03* (.00) 0.04* (.00) 0.02* (.00) 0.03* (.00)
Twins 2.25* (.50) 2.18* (.51) 2.16* (.51) 2.18* (.51) 1.93* (.54)
Children 15.84* (.62) 15.67* (.63) 15.67* (.63) 15.64* (.63) 15.91* (.67)

Fixed effects
Intercept 0.50 (1.75) 0.42 (1.76) 0.47 (1.78) 0.42 (1.78) 0.88 (1.88)
Gender of offspringa �1.55* (.17) �1.61* (.17) �1.62* (.17) �1.62* (.17) 1.53* (.18)
Age of offspring 0.31* (.14) 0.31* (.14) 0.30* (.14) 0.30* (.14) 0.26 (.15)
Square of age 0.00 (.00) 0.00 (.00) 0.00 (.00) 0.00 (.00) 0.00 (.00)
Gender of twin parent 0.17 (.20) 0.11 (.20) 0.12 (.20) 0.13 (.20) 0.01 (.25)
SES of twin parent �0.21* (.06) �0.19* (.06) �0.19* (.06) �.18* (.06) �0.18* (.06)
Twin parent divorceb 1.26* (.22) 1.00* (.22) 1.06* (.22) 1.04* (.22) 0.87* (.23)

Harsh punishment
Individual child report (1) 1.14* (.27)
Individual child deviation (1) 1.01* (.34) 1.03* (.34) 0.92* (.35)
Twin family deviation (2) 1.34* (.38) 0.44 (.60) 0.51 (.61)
Extended family mean (3) 1.79* (.44) 1.96* (.59)
Zygosity of parentc �0.06 (.26)
Zygosity � Extended Family Mean �0.61 (.92)
AIC (smaller is better) 13,530.3 13,492.7 13,487.8 12,165.9

Note. All models control for parental depression, drug use, and alcohol use. Standard errors are given in parentheses. SES �
socioeconomic status; AIC � Aikake’s information criterion.
a 0 � female, 1 � male. b 0 � married, 1 � divorced. c 0 � dizygotic, 1 � monozygotic.
* p � .05.
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the equivalence of the relation across levels of the analysis
is not as striking as it was for the other two factors.

Discussion

In the present study, we found that controlled corporal
punishment (defined as slapping or spanking) has only a
slight association with negative outcomes for children.
These results differ from findings cited by Gershoff (2002b)
but are in agreement with Baumrind, Larzelere, and Cow-
an’s (2002) hypothesis that when appropriately defined,
corporal punishment would not show significant associa-
tions with negative outcomes. Harsh physical punishment,
however, did have significant associations with behavioral
and emotional outcomes in the offspring. Our analyses
indicated a moderate association between harsh physical
punishment and two outcome domains in the children of
twins: externalizing behaviors and drug and alcohol use.
The association with internalizing behaviors was in the
same direction but weaker. The associations between pun-
ishment style and child outcomes were maintained in com-
parisons of children born to discordant twin parents: In pairs
of twin parents in which one parent used harsh physical
punishment and the other did not, the children of the harsh-
punishing parent displayed more externalizing and drug-
and alcohol-related symptoms than the children of the
nonharsh-punishing parent.

HLM allowed us to specify these effects with greater
precision. The HLM analysis showed that the difference in
outcome between harshly punished and mildly punished
children was roughly the same at all three levels of our
family design. That is, children in a family who report more
harsh punishment than their siblings report more symptoms
than their siblings; twins who are reported to use more harsh
punishment than their co-twin have children with more
symptoms than the children of their milder punishing co-
twin; and twin pairs who are reported to use more harsh
punishment have children with more symptoms than pairs
who use milder punishment. This pattern of findings is
precisely what one would expect if harsh punishment were
indeed a cause of the outcomes. If, on the other hand, the
association between harsh parenting and child outcomes
was the result of an uncontrolled familial third variable that
influenced both, the association would be observed at the
level of twin families, but there would be no reason to
observe a difference between discordant twin parents.

With this in mind, several limitations of the data and our
analysis must be emphasized. First, the fact that the results
are consistent with a causal hypothesis does not prove the
hypothesis; in the absence of random assignment, such
proof is probably impossible to obtain. All the twin design
allows us to do is to eliminate genetic and shared environ-
mental variables that might otherwise confound the rela-
tionship, which we nevertheless believe is a significant
advance of simple comparisons of punishment styles across
families. Second, of the three methodological issues that
were mentioned in the introduction, we have done the least
to remediate problems of measurement. Both punishment
style and outcome were based on retrospective self-report,

which is certainly less than ideal. It would be very produc-
tive to collect children of twins data by using a variety of
concurrent self-report and observational measures of par-
enting and outcome. Along these lines, it would be useful to
have even more specific distinctions within the construct of
harsh punishment.

Another limitation of our study is the lack of inclusion of
the punishment methods and other characteristics of the
spouses of the twins. The children of twins design controls
for genetic and shared environmental confounds arising in
the twin parents, and it would be reasonable to assume that
a similar set of confounds exists in the non-twin spouses as
well. The spouses, therefore, represent a significant source
of remaining uncontrolled variability in the analysis.

A final limitation of our study pertains to the selection
process through which this sample was obtained. Because a
significant portion of the sample was selected for inclusion
on the basis of either one or both of the twin parents
reporting divorce, alcohol dependence, conduct disorder, or
depression, the sample included in the analysis cannot be
considered representative of the Australian population from
which it was drawn. The limitation is especially pertinent
with regard to the first means analysis in which the selection
criteria were not controlled for. It must be realized that the
relatively higher frequency of negative behaviors in this
sample compared with other samples could hypothetically
interfere with the magnitude of the results for corporal
punishment. However, regressing much of the selection
criteria out of the data and including still others as covari-
ates in the HLM had little effect on the magnitude of our
results.

On a practical level, our findings have two major impli-
cations for parents and developmental scientists. We found
a clear distinction between mild physical punishment, such
as controlled spanking, which was not associated with neg-
ative outcomes in children, and harsh physical punishment,
which was associated with effects of considerable magni-
tude. This suggests that the common definitional practice of
lumping together of varying degrees of physical punishment
under the rubric of “corporal punishment” may be counter-
productive. Moreover, the association we observed between
harsh physical punishment and negative outcomes in chil-
dren survived a relatively rigorous test of its causal status,
thus increasing our conviction that harsh physical punish-
ment is a serious risk factor for children. Genetically infor-
mative designs can be used to confirm the efficacy of
parental behavior by isolating crucial comparisons between
twins discordant for key parenting variables. Studies in
which developmental processes are studied in a genetically
informative context hold the key to a long-awaited integra-
tion of behavior genetics and developmental psychology.
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