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The relationship between life events and personality was investigated in the Minnesota 
Twin/Family Study, using 216 monozygotic and 114 dizygotic 17-year-old male twin 
pairs. Participants completed a life events interview designed for adolescents and the 
Multidimensional Personality Questionnaire. Life events were categorized into three 
types: life events to which all members of a family would be subject and those affecting 
an individual, which can be broadly construed as either nonindependent or independent. 
Univariate genetic model fitting indicated the presence of significant genetic effects (h 2 
= 49%) for nonindependent nonfamily life events but not for the other two types of  life 
events. Bivariate genetic model fitting further confirmed that the significant phenotypic 
correlation between nonindependent life events and personality is in part genetically 
mediated. Specifically, the findings suggest that genetically influenced individual differ- 
ences in constraint play a substantial role in life events whose occurrence is not inde- 
pendent of  the individual's behavior. 

K E Y  W O R D S :  Life events; personality; adolescence; genetic; multivariate analysis; twin-family 
study. 

I N T R O D U C T I O N  

One often cited finding in personali ty research is 
the correlation between measures of  life events and 
personality.  The purpose o f  this study is to show 
that, in part, this observed association between life 
events and personali ty is due to genetic factors. 

Associat ions between life events and person- 
ality have tended to focus on four personali ty var-  
iables: negative emotionality,  posit ive emotionali ty,  
type A behavior,  and locus o f  control. Negat ive  
emotionali ty,  or its approximation by  neurot icism 
and anxiety scales, is the personali ty trait that has 
been  studied most  frequently in life events re- 
search. Aldwin et  al. (1989) found that emotion-  
ality (neuroticism) was significantly related to 
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negative life events, even when life events were  
assessed ten years after the measurement  o f  emo-  
tionality. Similarly, Heady  and Wear ing (1989) 
found neuroticism correlated significantly with ad- 
verse life events reported 1 to 6 years after the 
measurement  o f  neuroticism. Nelson and Cohen  
(1983), Reavley  (1974), and Schlosser (1990) all 
found that measures of  trait and state anxiety were  
also related to life events scores. 

Whereas negative emotionali ty appears  to be 
associated with undesirable life events, posi t ive 
emotionali ty has been shown to be associated with 
desirable life events (e.g., Cole, 1992; Heady  and 
Wearing,  1989). Type A behavior  also has been  
shown to be related to a greater frequency o f  life 
events. Suls et  al. (1979) found that Type  A indi- 
viduals reported significantly more  life events hav-  
ing occurred during the previous  6 months  than 
Type  B individuals. Other studies report  results 
similar to those o f  Suls et  al. (e.g., Byrne,  1981; 
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Rhodewalt  et  al . ,  1984). Locus o f  control has also 
been hypothesized to moderate the impact o f  life 
events, such that those with external control beliefs 
will be more susceptible to the harmful effects o f  
negative life events, as they feel more powerless 
than internals over circumstances outside o f  them- 
selves. Consistent with this prediction, Sarason e t  

al. (1978), Sandier and Lakey (1982), and Nelson 
and Cohen (1983) found that externals reported 
more negative life events than internals. 

As has frequently been the case for behavioral 
measures such as IQ and personality, a number  o f  
recent behavioral genetic studies indicate that var- 
ious measures o f  the environment,  such as the re- 
porting o f  life events, show significant genetic 
influence (Plomin and Bergeman, 1991). Wierzbi- 
cki (1989) reports a heritability o f  .41 for number  
o f  stressful life events from a twin study, suggest- 
ing that 41% of  the Variance in the life events score 
was due to genetic factors. McGuff in  et  al. (1988) 
offer  indirect evidence for a genetic influence on 
life events scores. They found that 42% of  the first- 
degree relatives o f  depressive probands reported re- 
cent life events, while only 7% o f  a communi ty  
sample reported recent life events. When those 
events related to the probands were excluded, 29% 
of  the relatives still reported life events. These re- 
sults suggest that something familial leads to 
greater reporting o f  life events in the first-degree 
relatives o f  depressed patients (even life events un- 
related to the depressed relative). Consistent with 
this are findings suggesting genetic influence on de- 
pression (Reich et  al . ,  1987). Plomin e t  al. (1990) 
also provide evidence for genetic influence on spe- 
cific types o f  life events. Using data from older 
adult twins reared together and apart, 40% o f  the 
variance in total life events scores was estimated 
as genetic. When the total life events score was 
divided into the four scales o f  controllable (non- 
independent), uncontrollable (independent), desir- 
able, and undesirable life events, only controllable 
(44%) and undesirable (36%) life events showed 
significant heritability; genetic influence on uncon- 
trollable and desirable life events was negligible. 

These findings concerning differential herita- 
bilities for independent and nonindependent  events 
make intuitive sense. Those events that are most  
likely to be affected by the individual are no doubt 
those events that are most likely to show a genetic 
influence. Further, factors within the individual that 
influence behavior can be expected to mediate ei- 

ther the occurrence o f  the events or their reporting. 
Personality seems a likely candidate for a class o f  
genetically influenced person factors which could 
affect life events scores. For  example, Tel legen e t  

al. (1988) report  heritability estimates o f  .39 to .58 
for the pr imary scales and higher-order factors o f  
the Multidimensional Personality Questionnaire. 
To date, a wide range o f  personality variables has 
been shown to be genetically influenced; in fact, it 
is the rare personality variable that does not show 
significant genetic effects (Rose, 1995). Individuals 
perceive, approach, and interact with their environ- 
ment based on personality dispositions. I f  individ- 
ual differences in personality are genetically 
influenced, and i f  life events ensue from individu- 
als' actions based on these personality traits, then 
it is reasonable to expect  significant genetic influ- 
ence on controllable or nonindependent  life events. 

The goals o f  this study were twofold. First, a 
sample o f  17-year-old males was used to determine 
the heritability o f  life events in an adolescent sam- 
ple, as opposed to the older adult samples that had 
previously been used (e.g., Plomin et  al . ,  1990). On 
the basis o f  previous research on genetic influences 
on life events, we predict that life events that are 
not independent o f  the adolescent 's  behavior  will 
show significant heritability, while those that are 
independent o f  the adolescent 's  behavior will show 
no genetic effects. In this study, independent life 
events are conceptualized as occurring either within 
or outside the family environment.  We expect  that 
those life events that occur  within the family will 
show significant shared environmental effects, 
whereas those events occurring outside the family 
will show primarily nonshared environmental ef- 
fects. Second, an attempt was made to determine i f  
genetic influence mediates the observed association 
between personality and life events. Consistent 
with our prediction o f  significant heritability for 
controllable life events, we also expect a significant 
portion o f  the life events-personali ty correlation to 
be genetically mediated. 

METHOD 

Participants 

The data for this study were collected as part 
o f  the Minnesota Twin/Family  Study (MTFS). The 
participants in this phase o f  the MTFS were re- 
cruited from the population-based pool o f  all male 
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twins born in Minnesota from 1971 through 1982. 
The sample used in the present investigation was 
ascertained from birth records for the 5 birth years 
1974-1978. Twin families were located and were 
recruited by mail and telephone. Biographical ques- 
tionnaires (BQs) were sent to all families in which 
the twins were alive and well and who were willing 
to receive mailings from the MTFS. Just prior to 
the twins reaching age 17, a Mother 's  Interview, a 
45-min semistructured family health interview, was 
scheduled. At the end o f  the interview, the family 
was invited to visit the lab for assessment. During 
the first 2 years o f  data collection, 1988 and 1989, 
families came for 2 days o f  assessment. In order to 
increase the number o f  subjects included in the 
study, as well as to improve recruitment, the study 
changed to a 1-day assessment in 1990. Although 
data are available from the parents o f  the twins, 
only data from the 17-year-old twins were used in 
this investigation. : 

There were 210 families with 17-year-old 
twins who made visits to the laboratory and for 
whom complete data are available on the Mult idi-  
mensional Personality Questionnaire (MPQ) and 
life events interview. Additionally, there were 120 
twin pairs who completed the MPQ but who did 
not visit the laboratory and therefore did not com- 
plete the life events interview, most o f  these being 
twin pairs who completed the MPQ by mail but 
were not recruited to visit due to scheduling limi- 
tations. For the univariate analyses, data were used 
from all twin pairs that had complete data for both 
twins on the measure. For the bivariate analyses, 
participants were included only i f  they had com- 
plete data for both twins on both measures. There 
were 216 monozygot ic  (MZ) twin pairs and 114 
dizygotic (DZ) twin pairs for whom there were 
complete data on at least one o f  the measures used 
in this investigation. 

Preliminary zygosity was determined by com- 
paring a parental zygosity questionnaire asking, for 
example,  "C ou ld  one twin fool friends or family 
by pretending to be the other?;"  evaluating the 
physical similarity of  the twins including the sim- 
ilarity o f  their eye color and ear lobe shape; and 
using an algorithm incorporating ponderal index, 
cephalic index, and fingerprint ridge count. I f  there 
was any discrepancy among these three estimates 
o f  zygosity,  serological determination o f  zygosi ty 
was made through analysis o f  12 blood group an- 
tigens and protein polymorphisms. The rate o f  zyg-  

osity misclassification is less than .001 for this 
serological procedure (Lykken,  1978). In a valida- 
tion study with 50 adolescent twin pairs that used 
serological analysis as the standard, i f  the first three 
methods o f  classification agreed, serological anal- 
ysis always confirmed this agreement. 

Measures  

Life Events Interview for  Adolescents 

Lifetime life events were measured with the 
Life Events Interview for Adolescents (LEIA). The 
LEIA is a 58-item interview developed by MTFS 
personnel on which subjects indicate whether or not 
they have experienced a variety o f  life experiences 
during their lifetime. The response format for the 
LEIA was changed slightly when the MTFS 
switched from the 2-day assessment to the 1-day 
assessment. However, a dichotomous rating of  
whether or not each item had ever been experienced 
can be obtained from both versions of  the LEIA and 
it is these item endorsements which were used in 
computing LEIA scores. The items on the LEIA are 
similar to those found on various life events inven- 
tories developed for use with adolescent populations 
(e.g., Compas et aL, 1987; Johnson and McCutch- 
con, 1980; Swearington and Cohen, 1985). 

The items on the LEIA were classified by 
three advanced clinical psychology graduate stu- 
dents into three groups: (a) events that happened to 
the family or to individuals within the family, (b) 
nonfamily events that were independent o f  the res- 
pondent 's  behavior, and (c) nonfamily events in 
which the respondent 's  behavior  may have influ- 
enced whether or not the event occurred. The three 
raters agreed on classification o f  all but three o f  the 
items, and for each of  these events, two o f  the three 
raters agreed on how to classify the event. Final 
classification for these three items was determined 
by discussing each item and arriving at a consen- 
sus. The Appendix shows the LEIA items in each 
o f  the three groups. Item endorsements were 
summed to provide the scale scores (a) Family-Re- 
lated Life Events (FAM), (b) Independent Non- 
Family Life Events (INF), and (c) Nonindependent  
Non-Family Life Events (NINF). There are no 
clearly desirable events on the LEIA; all o f  the 
items are either undesirable or ambiguous. There- 
fore, no classification o f  events was made on the 
basis of  desirability. In addition, Masten et al. 
(1996) emphasize that it is important to distinguish 
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between discrete and chronic life events. However, 
as almost all of  the items on the LEIA represent 
discrete events, this distinction was not made. 

Multidimensional Personality Questionnaire 

Personality was measured using the Multidi- 
mensional Personality Questionnaire-B (MPQ; Tel- 
legen, 1982; 1988). The MPQ is a self-report 
personality inventory that was developed through 
factor analysis to assess normal personality func- 
tioning. The original MPQ contains 300 items 
which are answered dichotomously (e.g., " t rue"  or 
"false") .  A shorter version of the MPQ was used 
in this study and has 198 items which are answered 
on a 4-point scale (e.g., "definitely true," "prob- 
ably true," "probably false," or "definitely 
false' '). 

The MPQ's 11 primary personality traits (and 
Cronbach's alpha computed in this study) are Well- 
Being (.87), Social Potency (.84), Achievement 
(.84), Social Closeness (.84), Stress Reaction (.85), 
Alienation (.86), Aggression (.86), Control (.74), 
Harm Avoidance (.80), Traditionalism (.77), and 
Absorption (.83). These 11 scales can be combined 
to form three second-order factors: (a) Positive 
Emotionality (PEM), which may be conceptualized 
as the predisposition to experiencing positive af- 
fect; (b) Negative Emotionality (NEM), which may 
be conceptualized as the predisposition to experi- 
encing negative affect; and (c) Constraint (CON), 
which may be conceptualized as a behavioral con- 
straint parameter (Tellegen, 1985). In this investi- 
gation, scores for these three higher-order scales 
were computed by adding the scores for the pri- 
mary scales which have loaded the highest on each 
factor in previous studies. The PEM score was ob- 
tained by adding the scores for Well-Being, Social 
Potency, Achievement, and Social Closeness. The 
NEM score was obtained by adding the scores for 
Stress Reaction, Alienation, and Aggression. The 
CON score was obtained by adding the scores for 
Control, Harm-Avoidance, and Traditionalism. Ab- 
sorption was not included in the calculation of  the 
higher-order factors, as this primary scale tends to 
load substantially on both PEM and NEM. Results 
in this study are reported for only the three higher- 
order factors, and not the 11 primary scales. 

Model Fitting 

Univariate and bivariate behavioral genetic 
models were evaluated in this study. The full uni- 

variate behavioral genetic model decomposes the 
phenotypic variance of each variable into four com- 
ponents: additive (A) and nonadditive (dominance, 
D) genetic effects and shared family environment 
(C), and nonshared environment (E) effects. The 
extent to which phenotypic relationships between 
life events and personality variables were associ- 
ated with genetic and environmental factors was 
examined through bivariate behavioral genetic 
model fitting. As in univariate models, bivariate ge- 
netic analyses can be used to decompose the phe- 
notypic covariance between two measures into 
additive and nonadditive genetic and shared envi- 
ronmental and nonshared environmental compo- 
nents. The essence of  bivariate genetic analysis is 
the cross-twin correlation, which is the correlation 
between one twin's score on one measure and the 
other twin's score for the second measure. Accord- 
ing to quantitative genetic theory, if genetic influ- 
ences are important sources of  phenotypic covari- 
ances, then the cross-MZ correlation should exceed 
the cross-DZ twin correlation. If  shared environ- 
ment is a substantial mediator of the association 
between the two variables, then the cross-twin cor- 
relation will be similar for MZs and DZs. Non- 
shared environmental mediation is implicated to the 
degree that genetic and shared environmental 
sources of  covariance cannot explain phenotypic 
covariance. Figure 1 shows the bivariate (or Cho- 
lesky) model evaluated in this study. The Cholesky 
model is frequently used in quantitative genetic 
analyses (Neale and Cardon, 1992) and allows for 
the decomposition of  the correlation between two 
phenotypes into components of variance shared be- 
tween the two phenotypes and unique to one of  the 
phenotypes; in this study, the life events scales. 
Path coefficients subscripted with " 2 2 "  represent 
effects unique to the life events scales. Path coef- 
ficients subscripted with " 1 1 "  and " 2 1 "  represent 
effects emanating from the factors shared by the 
two phenotypes. 

In order to determine the amount of genetic 
variance unique to a phenotype (life events) using 
standardized parameter estimates, we compute for 
additive genetic effects, aZ92/(aZ91 + a~2 ). Further, 1 

2 2 
- [a2J(a2~ + a222)] equals the proportion of genetic 
variance shared between the MPQ factor and LEIA 
scale. Similarly, for the nonshared environment, 
~2/(~1 + ~ )  estimates nonshared environmental 
variance unique to the LEIA scale, and 1 - 
[e~z/(e~l + e~z)] nonshared environmental variance 
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( 

MZ=I DZ=.5 

~ ~ M Z = I  DZ=.25 A ! ~  

e l '  '11 

MPol l I LE,A1 I 'E,A2 I MPO2 l 

MZ=I DZ=.5 

Fig. 1. Bivariate Cholesky twin model. Latent variables E, A, D, and C refer to nonshared environmental, additive genetic, 
dominance, and shared family environmental effects, respectively. 

held in common between the MPQ factor and the 
LEIA scale. The Cholesky model also permits the 
calculation of the genetic correlation (rgg,) and en- 
vironmental correlation (ree.) between the two phe- 
notypes. For example, if additive genetic effects are 
standardized to unit variance, then a~ * a2~ = rgg, 
and if nonshared environmental effects are com- 
parably standardized, then e~ * e2t =ree,. In addi- 
tion, bivariate heritability, or the proportion of the 
phenotypic correlation (rMpQ,LEIA) that is due to ge- 
netic effects, may be obtained by rgg,/rMpQ,LEtA', 
where rMpQ,LV.~A' is the phenotypic correlation im- 
plied by the model-fitting results. Similarly, bivar- 
iate environmentality, or the proportion of the 
phenotypic correlation that is due to environmental 
effects, may be obtained by r~e./rMpQ.LEIA,. All mod- 
eling in this study was conducted with the LISREL 
VII program (J6reskog and S6rbom, 1989). 

RESULTS 

Before presenting the results of the model-fit- 
ting analyses, we present the simple phenotypic 
correlations among the variables and the twin cor- 
relations for these variables. As indicated later, in- 
terpretations derived from examining the twin 
correlations were confirmed by the model fitting. 

Phenotypic and Twin Correlations 

The correlations between the LEIA scales and 
the MPQ factors are shown in Table I. As predicted, 
of the three LEIA scales, Nonindependent Non- 
Family Life Events (NINF) shows the strongest as- 
sociation with the MPQ factors, while the Inde- 
pendent Family Life Events (INF) scale is unrelated 
to the MPQ factors. Contrary to prediction, the 
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Table I. Correlations Between Life Events Interview for 
Adolescents (LEIA) Scales and Multidimensional Personality 

Questionnaire (MPQ) Factors (n = 290) 
III  

MPQ factor 

Positive Negative 
LEIA scale Emotionality Emotionality Constraint 

Family --.04 .11 - .  19** 
Independent 

Non-family . I 0 .03 - .05 
Nonindependent 

Non-family .17* .18* - .34"* 

Note. *p < .01. **p < .001. 

Table II. Intraclass Twin Correlations for Life Events 
Interview for Adolescents (LEIA) Scales and 

Multidimensional Personality Questionnaire (MPQ) Higher- 
Order Factors 

Scale MZ twins DZ twins 

Family .79*** .82*** 
Independent Non-Family .18* .29* 
Nonindependent Non-Family .46*** .31 * 
Positive Emotionality .54*** .35*** 
Negative Emotionality .36*** .10 
Constraint .58"** .17 
I l l  I I I I I I  

Note. Twin-pair sample size for LEIA scales, MZ (127) and 
DZ (63); for MPQ scales, MZ (181) and DZ (99). *p < .05. 
***p < .001. 

Fami ly  Life Events (FAM) scale is significantly re- 
lated to the Constraint factor. 

Table II presents intraclass correlations for the 
LEIA scales which are consistent with predictions: 
the N I N F  is the only scale showing evidence for 
genetic influence, with the MZ correlation exceed-  
ing the DZ correlation. I f  genetic effects are re- 
sponsible for this difference, they are mos t  l ikely 
additive in nature since the DZ correlation is more  
than ha l f  the MZ correlation. Conversely,  none o f  
the other LEIA scales show any evidence o f  genetic 
influence; in fact, the DZ correlation exceeds 
slightly the MZ correlation for two o f  the measures.  
The pattern o f  twin correlations for these measures  
suggests shared family  environmental  influence. 

Table  II also shows intraclass twin correla-  
tions for the M P Q  higher-order factors. As pre- 
dicted, there is evidence for genetic influence for 
all three factors, as indicated by larger MZ than DZ 
correlations. The case (Negative Emotionali ty,  
Constraint) where the MZ correlation is more  than 

twice the DZ correlation suggests nonaddit ive ge- 
netic effects. 

Univariate Genetic Analyses 

Life Events Interview for  Adolescents 

The results o f  maximum-l ike l ihood  model  fit- 
ting with L ISREL using twin variances and covar-  
iances are presented in Table  III and confirm the 
findings with intraclass correlations. The full model  
for  each scale includes addit ive genetic (A), shared 
or c o m m o n  environment  (C), and nonshared envi-  
ronment  (E) components .  Note  that a dominance  
parameter  was not fit to these data because the pat- 
tern o f  twin intraclass correlations provided no ev- 
idence for its presence. The model  which mini- 
mizes  the value o f  the Akaike  information criterion 
(AIC) is selected as the best-fitting model .  For  
NINF,  the best-fitting model  includes additive ge- 
netic and nonshared envi ronment  components ,  each 
accounting for approximate ly  50% o f  the pheno-  
typic variance. Although the full ACE model  fits 
the data reasonably well  by  the chi-square good-  
ness-of-fit  statistic, the contribution o f  shared en- 
vironmental  factors in the full model  is relatively 
small; the reduced model  which specifies all 
environmental  variance as nonshared is a better  fit. 
In addition, the AIC is at a m in imum for this (AE) 
model .  For the other two L E I A  scales there is no 
evidence for genetic influence. The best-fitting 
model  for each o f  these variables is a CE model  
with shared and nonshared environment  compo-  
nents. Consistent with predictions, shared environ- 
mental  influences account  for most  o f  the variance 
in F A M  (81%), while nonshared environmental  in- 
fluences account  for most  o f  the variance in INF 
(79%). The difference be tween chi-squares com-  
paring the reduced AE model  to the full ACE 
model  is significant for the F A M  scale, indicating 
a significant deterioration in the fit o f  the model  
when the shared envi ronment  component  is fixed 
to zero for this variable. The model  with only a 
nonshared envi ronment  component ,  which essen- 
tially tests the hypothesis  that all the variance is 
random, is not a good fit for  any o f  the variables.  
Table  III also shows significant chi-square good-  
ness-of-fit  statistics for all o f  the models  for FAM, 
suggesting that none o f  the models  fit the data. This 
likely reflects either unequal  variances among  the 
twin groups or nonnormal i ty  o f  FAM, as chi-square 
is very sensitive to departures f rom normality.  In- 
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Scale 

Table III. Life Events Interview for Adolescents (LEIA): Maximum-Likelihood Model-Fitting Results 
i 

Parameter estimate Test of model 

Model a c e X z df p AIC X~irr df 

FAM ACE .00 .90 .45 16.03 3 .001 10.03 
AE .87 - -  .44 49.13 4 .000 41.13 31.10" 1 
CE - -  .90 .45 16.03 4 .003 8.03 .00 1 
E - -  - -  1.00 210.24 5 .000 200.24 

INF ACE .00 .46 .89 1.78 3 .620 -4.22 
AE .46 - -  .89 3.69 4 .449 --4.31 1.91 1 
CE - -  .46 .89 1.78 4 .777 -6.22 .00 1 
E - -  - -  1.00 10.37 5 .065 .37 

NINF ACE .59 .35 .71 3.63 3 .304 -2.37 
AE .70 - -  .71 3.98 4 .409 -4.02 .35 1 
CE - -  .63 .75 6.07 4 .194 - 1.93 2.40 1 
E - -  - -  .99 41.17 5 .000 31.17 

Note. FAM, Family; INF, Independent Non-Family; NINF, Nonindependent Non-Family; A, additive genetic; C, shared environ- 
ment; E, nonshared environment; AIC, Akaike information criterion. • = (reduced model • _ (full model X 2) [with df = 
(reduced model dr) -- (full model dr)]. *p < .05. 

s p e c t i o n  o f  the  F A M  raw data  r e v e a l e d  a p o s i t i v e  
s k e w  and  a h i g h l y  p e a k e d  d is t r ibu t ion ,  s u g g e s t i n g  
that  l a ck  o f  n o r m a l i t y  m a y  be  l e a d i n g  to the  s ig-  
n i f icant  ch i - square  s tat is t ics .  B e c a u s e  t r a n s f o r m a -  
t ion  o f  the  r aw  data  d id  not  r e m o v e  s u c c e s s f u l l y  
the  n o n n o r m a l i t y ,  da ta  were  lef t  n o n t r a n s f o r m e d .  
M Z  and  D Z  va r i ances  for  F A M  d id  no t  d i f fer ,  n o r  
d id  the  va r i ances  o f  T w i n  1 and T w i n  2. 

Multidimensional Personality Questionnaire 

The  resul t s  o f  m a x i m u m - l i k e l i h o o d  m o d e l  fit- 
t ing  wi th  L I S R E L  us ing  twin  va r i ances  and  c o v a r -  
l ances  are  p re sen ted  in T a b l e  IV.  T h e  ful l  m o d e l  
for  P E M  is an A C E  mode l ,  wh i l e  the  ful l  m o d e l  
for  N E M  and  C O N  is a A D E  mode l .  Resu l t s  f r om 
the m o d e l  f i t t ing conf i rm the ef fec ts  s u g g e s t e d  b y  
the pa t t e rn  o f  tw in  corre la t ions .  F o r  the  th ree  M P Q  
fac tors ,  the  bes t - f i t t ing  m o d e l  b y  A I C  was  a re-  
d u c e d  m o d e l  w h i c h  inc luded  n o n s h a r e d  e n v i r o n -  
m e n t  and  one  o f  the  o ther  c o m p o n e n t s .  F o r  the  
P E M  factor ,  the  A E  m o d e l  p r o v i d e s  the  be s t  fit to 
the  data ,  sugges t ing  a he r i t ab i l i ty  o f  52%.  F o r  the  
N E M  and  C O N  factors ,  the  DE m o d e l  p r o v i d e s  the  
bes t  fit to  the  data ,  sugges t ing  he r i t ab i l i t i e s  o f  36 
a n d  59%,  r e spec t ive ly ,  a l t hough  s ign i f ican t  non-  
add i t i ve  ef fec ts  wi thou t  the  p r e s e n c e  o f  s ign i f i can t  
add i t i ve  ef fec ts  is a ques t ionab le  m o d e l .  It shou ld  
b e  n o t e d  tha t  the  A E  m o d e l  fits a l m o s t  as  w e l l  as  
the  D E  m o d e l  for  nega t ive  e m o t i o n a l i t y  and  con-  
s traint .  

Bivar iate  Genet ic  A n a l y s e s  

In the un iva r i a t e  gene t i c  ana lyses ,  the  N o n i n -  
d e p e n d e n t  N o n - F a m i l y  L i f e  Even t s  scale  ( N I N F )  
was  the  on ly  l i fe  events  sca le  e v i d e n c i n g  gene t i c  
inf luence.  Thus ,  on ly  the  N I N F  was  u s e d  in the  
b iva r i a t e  gene t i c  a n a l y s e s  w i th  the  th ree  M P Q  fac-  
tors .  Tab le  V s h o w s  w i t h i n - p e r s o n  and d o u b l e - e n -  
t ry  c ros s - tw in  co r re l a t ions  for  the  N I N F  sca le  and  
M P Q  h i g h e r - o r d e r  factors .  C r o s s - t w i n  co r re l a t ions  
are  b e t w e e n  the N I N F  sca le  in T w i n  1 and  the 
M P Q  fac tor  in T w i n  2. T h e  w i t h i n - p e r s o n  cor re -  
l a t ions  indica te  that  the  N I N F  scale  is c o r r e l a t e d  
w i th  the  three M P Q  factors .  The  c ro s s - tw in  cor re -  
l a t ions  e i ther  are  nons ign i f i c an t  o r  do not  a p p e a r  
s ign i f i can t ly  g rea te r  for  M Z  twins  than  D Z  twins .  

In the un iva r i a t e  gene t i c  ana lyses ,  the  bes t - f i t -  
t ing  m o d e l  for  the N I N F  sca le  i n c l u d e d  add i t i ve  
gene t i c  and n o n s h a r e d  e n v i r o n m e n t  c o m p o n e n t s  
and  the bes t - f i t t ing  m o d e l s  for  the  three  M P Q  fac-  
tors  i nc luded  e i ther  an add i t i ve  gene t ic  o r  a d o m i -  
n a n c e  c o m p o n e n t  and  a n o n s h a r e d  e n v i r o n m e n t  
c ompone n t .  Thus ,  for  the  m o d e l i n g  ana lyses ,  b i -  
va r ia te  gene t ic  C h o l e s k y  m o d e l s  wi th  add i t i ve  ge-  
ne t ic  and  n o n s h a r e d  e n v i r o n m e n t  c o m p o n e n t s  w e r e  
fit to the  da ta  for  the  N I N F  and  M P Q  factors .  The  
resul t s  o f  the  m o d e l  f i t t ing are  s h o w n  in T a b l e  VI ,  
w h i c h  inc ludes  the  p a r a m e t e r  e s t ima tes ,  ch i - squa re  
goodnes s -o f - f i t  tests ,  p r o p o r t i o n s  o f  gene t ic  and  en-  
v i r o n m e n t a l  va r i ance  u n i q u e  to  the  N I N F  sca le  and  
he ld  in c o m m o n  wi th  the  M P Q  factor ,  gene t ic ,  en-  
v i ronmen ta l ,  and  p h e n o t y p i c  co r re l a t ions  i m p l i e d  
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Table IV.  Multidimensional Personality Questionnaire (MPQ): Maximum-Likel ihood Model-Fitting Results 

Parameter estimate Test o f  model 

Scale Model a c d e X 2 df  p AIC • d f  

PEM ACE .52 .50 - -  .69 2.13 3 .454 --3.87 
AE .72 - -  - -  .69 3.71 4 .446 - 4 . 2 9  1.58 1 
CE - -  .69 - -  .72 4.27 4 .371 --3.73 2.14 1 
E - -  - -  - -  1.00 76.04 5 .000 66.04 

N E M  ADE .00 - -  .60 .80 1.48 3 .688 --4.52 
AE .59 - -  - -  .81 2.38 4 .666 - 5 . 6 2  .90 1 
DE - -  - -  .60 .80 1.48 4 .831 - 6 . 5 2  .00 1 
E - -  - -  - -  1.00 26.46 5 .000 16.46 

CON ADE .30 - -  .71 .74 .72 3 .869 - 5 . 2 8  
AE .76 - -  - -  .66 2.55 4 .636 --5.45 1.83 1 
DE - -  - -  .77 .64 .77 4 .942 --7.23 .05 1 
E - -  - -  - -  1.00 77.87 5 .000 67.87 

Note. PEM, Positive Emotionality; NEM, Negative Emotionality; CON, Constraint; A, additive genetic; C, shared environment;  E, 
nonshared environment;  AIC, Akaike information criterion. X]~er = (reduced model X 2) - (full model  X 2) [with df  = (reduced 

model  dO - (full model  df)]. 

Tab le  V. Within-Person and Double-Entry  Cross-Twin Correlations for 
Nonindependent  Non-Family  Life Events (NINF) and Multidimensional 

Personality Questionnaire (MPQ) Factors 
I I l l l  

Nonindependent  Non-Family  Life Events 

Within-person MZ cross-twin DZ cross-twin 
MPQ factor (n = 200) (96 pairs) (49 pairs) 

Positive Emotionality .17"* .13 --.10 
Negative Emotionatity .18"** .08 .20* 
Constraint - .34*** - .  17* - . 2 3 "  

Note. *p < .05. **p < .01. ***p < .001. 

Table  VI.  Nonindependent  Non-Family Life Events (NINF) and Multidimensional Personality Questionnaire (MPQ) Factors: 
Bivariate Model-Fitting Results 

Parameter estimate 

Factor eN air e2t a2~ e22 a22 h~ h~ ~ eau r~  r,e, r '  h~v e2Bv X 2 p AIC 

PEM 70 - . 7 2  .12 - . 1 0  .73 - . 6 6  .02 .98 .03 .97 .07 .08 .15 .48 .52 7.84 a .90 19.84 
.71 - . 7 1  .16 .73 - . 6 6  8.87 .88 18.87 
.70 --.72 - . 1 9  .74 - . 6 5  10.69 .77 20.69 
.70 - . 7 2  .74 - . 6 7  15.54 .50 23.34 

NEM .70 - . 7 1  .11 - . 1 6  .74 - . 6 5  .06 .94 .02 .98 .11 .08 .19 .58 .42 8.74 ~ .85 20.74 
.71 --.70 ,17 .74 - . 6 5  11,16 .74 21.26 
.70 - . 7 1  - , 2 4  .75 - . 6 2  10.93 .76 20.93 
.70 - . 7 2  .70 - . 7 2  18.55 .29 26.55 

CON .70 - . 7 2  - . 1 5  .33 .61 - . 7 0  .29 .71 .06 .94 - . 2 4  - . 1 1  - . 3 5  .69 .31 6.33 a .96 18.33 
.76 - . 6 5  - . 2 7  .63 - . 7 3  17.25 .30 27.25 
.69 - . 7 2  .43 .63 - . 6 5  11.95 .68 21.95 
.70 - . 7 2  .63 - . 7 8  37.38 .00 45.38 

~ df = 14. 
Note. PEM, Positive Emotionality; NEM, Negative Emotionality; CON, Constraint; h~, c ommon  genetic variance; h~, unique genetic 
variance; ~ ,  common  environmental variance; ea~, unique environmental  variance; r~r genetic correlation; r~e, environmental  cor- 
relation; r a, phenotypic correlation as estimated by model; h~v, bivariate heritability; eaav, bivariate environmentality; AIC, Akaike ' s  

information criterion. 
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by the models, and bivariate heritability and envi- 
ronmentality estimates. 

For positive emotionality and negative emo- 
tionality, almost all o f  the NINF scale's genetic 
variance is unique, with little held in common with 
the MPQ scales. The same conclusion may be 
reached with respect to environmental variance: for 
PEM and NEM, either common genetic (azl) or 
common environmental (c2~) effects (but not both) 
may  be removed from the model without a signif- 
icant decrement in fit as indicated by  a significant 
increment in chi-square following the removal  o f  a 
parameter. Thus, we cannot conclude whether  
shared genetic or shared environmental effects me- 
diate significantly the relation between the NINF 
scale and PEM and NEM. On the other hand, a 
significant proportion o f  constraint 's variance is 
shared with NINF: removing either common ge- 
netic or environmental effects from the model re- 
duces the fit significantly. Further, the bivariate 
heritability estimate for constraint and NINF is .69. 
We may conclude that more than ha l f  the observed 
relation between nonindependent life events and 
constraint is reliably mediated by genetic factors. 

D I S C U S S I O N  

This study predicted that life events dependent 
on individual behavior would show significant ge- 
netic influence and that this genetic influence 
would be correlated with genetic influences on per- 
sonality. Both predictions were confirmed. Genetic 
factors contributed significantly to reports o f  non- 
independent nonfamily life events (NINF; h 2 = 
.49) and did not contribute to reports o f  family- 
related (FAM) or independent nonfamily (INF) life 
events. The remaining variance in NINF was as- 
sociated with nonshared environmental factors, 
while the variance in FAM was attributable largely 
to shared environmental effects and that in INF, to 
nonshared environmental effects. Also consistent 
with prediction was the finding o f  a significant ge- 
netic association between the N1NF and the MPQ 
factor constraint. Although in absolute terms, the 
genetic association was modest, it accounted for 
more than hal f  o f  the phenotypic correlation. For  
the MPQ factors positive and negative emotional-  
ity, the existence o f  significant shared genetic var- 
iance could not be unambiguously determined. 

The findings from this study suggest that ge- 
netic factors play a role in behaviors that are as- 

sociated with the actual occurrence o f  the events 
rather than just the reporting of  the events. Genetic 
factors are implicated in the reports o f  life events 
that are potentially influenced by the individual 's 
behavior but not in the reports o f  events that are 
considered independent o f  the individual 's behav- 
ior. Additionally, the high agreement among both 
MZ and DZ twins on F A M life events provides 
evidence against response bias in the life events 
scores because two members  o f  the same family, 
independently reporting these events, are in sub- 
stantial agreement concerning their occurrence. 
Thus, the correlations between the NINF life events 
score and the MPQ factors likely represent asso- 
ciations between personality and the occurrence of  
the events. 

Although at least one-half  of  the phenotypic 
correlation between life events and personality was 
attributable to shared genetic influence, most  o f  the 
genetic influence on personality was not shared 
with life events. This result is not counterintuitive; 
it is entirely possible for most  o f  the genetic vari- 
ance on each o f  the two traits not to be shared yet 
for the traits to be correlated genetically (Plomin, 
1986). After all, life events scores usually account 
for no more than t0% o f  the variance in personality 
scores (e.g., Henderson et al., 1981); a host o f  other 
variables is equally, i f  not more, associated with 
individual differences in personality. 

In previous studies, negative emotionali ty and 
its correlates have been the focus o f  investigation 
with respect to life events. This study also provided 
evidence for the genetic association between non- 
independent life events and low constraint. It is 
quite likely that the attributes which characterize 
low-constraint individuals, such as impulsivity, 
recklessness, risk taking, and rebelliousness, induce 
adverse consequences in the individuals possessing 
these traits. 

Several limitations o f  this study should be 
noted. This study used cross-sectional personality 
data and retrospective, lifetime reports o f  life events. 
As a result, it is difficult to make inferences about 
cause and effect relations between variables. In ad- 
dition, the sample was limited to one age group and 
one gender. Generalizations from the findings to 
other age groups or to female adolescents must be 
viewed as tentative. Another limitation concerns the 
limited scope o f  the life events inventory. As noted, 
the LEIA does not include distinctly positive events. 
Further, the items on the LEIA are certainly not an 
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exhaustive list o f  the possible negative events that 
may  be experienced by  adolescents. There are sev- 
eral major  content areas that may  be underrepre- 
sented on the LEIA,  including academic difficulties, 
social and interpersonal problems, parental divorce, 
and physical and sexual abuse. 

A major  issue to be addressed in future re- 
search is how genetic effects influence negative life 
events. Detecting genetic effects on negative life 
events is only one step in this process; how genetic 
effects are induced for negative life events is the 
next, perhaps more important step. By examining 
the genetic relation between negative life events and 
personality, this study offered one tentative hypoth- 
esis: the genetically influenced predispositions o f  in- 
dividuals lead them to engage in certain behaviors 
that bring about undesirable life events. It m a y  be 
assumed that a process o f  evocative or active geno- 
type-envi ronment  correlation is occurring, whereby 
the genetically influenced characteristics o f  the in- 
dividual are influencing how and which environ- 
ments are experienced (Scarr and McCarmey,  1983). 
Longitudinal research, incorporating both desirable 
and undesirable life events, is imperative for both 
the validation and the generalization o f  the direc- 
tionality underlying this assumption. 

APPENDIX: ITEMS FROM THE LIFE 
E V E N T S  I N T E R V I E W  F O R  A D O L E S C E N T S  
( L E I A )  

Family Life Events (FAM; 28 Items) 

1. Has your  family ever moved  to a new house 
or apartment? 

2. Was  your  family ever  evicted f rom a house 
or apartment? 

3. Have  you ever m o v e d  to a new school dis- 
trict? 

10. Have  any o f  your  pets died? 
11. Have  any o f  your  close relatives died? 
12. Did you ever  go to live with another parent 

or guardian? 
15. Have  any o f  your  brothers or sisters ever  run 

away  f rom home?  
16. Has your  family ever  had problems with 

money?  
17. Has  your  family ever  received money  f rom a 

government  agency (welfare, food stamps, 
AFDC,  disability)? 

18. Have  there been times when your  parents (or 
other adults living in your home) argued a lot? 

19. Have  your  parents ever  lived apart because  
they couldn ' t  get a long? 

20. Have  your  parents ever  dated other people?  
21. Has  a new adult come to live with your  fam-  

ily? 
22. Have  either o f  your  parents not been avai lable 

very much?  
23. Have  any o f  your  brothers or sisters not been 

available very  much?  
35. Have  any o f  your  brothers or sisters gotten 

into trouble because o f  their use o f  drugs or 
alcohol? 

36. Has  your  mother  ever  had trouble because  o f  
her use o f  drugs or alcohol? 

37. Has your  father ever  had trouble because  o f  
his use o f  drugs or alcohol? 

41. Has your  mother  or father ever  been arrested? 
4 lb .  Has your  mother  or father ever been sent to 

jail? 
42. Have  any o f  your  brothers or sisters ever  been 

arrested or sent to jail? 
45. Has your  mother  or father ever  been treated 

for an emotional  or mental  problem? 
46. Has your  mother  or father ever been hospi-  

talized because o f  an emotional  or mental  
problem? 

47. Have  any o f  your  brothers or sisters ever  been 
treated for an emotional  or mental  p roblem? 

48. Have  any o f  your  brothers or sisters ever  been  
hospitalized because o f  an emotional  or men-  
tal problem? 

49. Has anyone in your  family  ever tried to kill 
h imse l f  or herself?. 

50. Has anyone in your  family killed h imse l f  or 
herself?. 

54. Has a m e m b e r  o f  your  family ever  been  a 
vict im o f  violence (mugging,  sexual attack, or 
robbery)?  

Independent Non-Family Life Events (INF; 9 
Items) 

7. Have  any o f  your  close friends ever  m o v e d  
away? 

8. Was a close friend o f  yours  ever seriously ill 
or injured? 

9. Has a close friend o f  yours died? 
24. Has your  body  begun to change or develop 

due to puber ty?  
25. Have  you been teased because your  body  is 

changing too s lowly or too quickly? 



Life Events and Personality in Late Adolescence 553 

26. Have you started wearing braces? 
27. Have you started to get pimples? 
29d. Did your girlfriend or wife have a miscar- 

riage? 
51. Were you ever mugged or robbed? 

Nonindependent Non-Family Life Events (18 
Items) 

4. Have you ever been suspended from school? 
5. Did you ever not make an afterschool activity 

(sport, club, or group) that you wanted to par- 
ticipate in? 

6. Have you ever had a serious problem with a 
close friend? 

13. Have you ever moved away from home to 
live on your  own? 

14. Have you ever run away from home? 
28. Have you started dating? : 
28b. Have you and a girlfriend ever broke up? 
29. Did you ever get your girlfriend or wife preg- 

nant? 
29b. Have you become a parent? 
29c. Did your  girlfriend or wife have an abortion? 
30. Have you moved in/begun to live with your  

girlfriend? 
31. Have you gotten married? 
32. Have you 
33. Have you 
33b. Have you 
38. Have you 

lice? 
Have 
Were you 
center? 

39. 
40. 

tried to get a job and failed? 
started a job? 
ever lost a job? 
ever been in trouble with the po- 

you ever had to go to court? 
ever sent to a juvenile detention 

A C K N O W L E D G M E N T  

This work was supported in part by Grant DA-  
05147 from the National Institute on Drug Abuse. 

REFERENCES 

Aldwin, C. M., Levenson, M. R., Spiro, A., III, and Bosse, R. 
(1989). Does emotionality predict stress? Findings from 
the Normative Aging Study. J. Personal. Social Psychol. 
56:616-624. 

Byrne, D. G. (1981). Type A behaviour, life-events and my- 
ocardial infarction: Independent or related risk factors? 
Br. 3". Med. Psychol. 54:371-377. 

Cole, S. T. (1992). Negative and Positive Emotionality Life 
Events and Adaptation During Late Adolescence, Unpub- 

lished doctoral dissertation, University of Minnesota, 
Minneapolis. 

Compas, B. E., Davis, G. E., Forsythe, C. J., and Wagner, B. 
M. (l  987). Assessment of  major and daily stressful events 
during adolescence: The Adolescent Perceived Events 
Scale. J. Consult. Clin. Psychol. 55:534-541. 

Heady, B., and Wearing, A. (1989). Personality, life events, 
and subjective well-being: Toward a dynamic equilibrium 
model, J. Personal. Social PsychoL 57:731-739. 

Henderson, S., Byme, D. G., and Duncan-Jones, P. (1981). 
Neurosis and the Social Environment, Academic Press, 
Sydney. 

Johnson, J. H., and McCutcheon, S. (1980). Assessing life 
stress in older children and adolescents: Preliminary find- 
ings with the Life Events Checklist. In Sarason, I. G., and 
Spielberger, C. D. (eds.), Stress and Anxiety, Vol. 7, Hem- 
isphere, Washington, DC, pp. 111-125. 

J6reskog, K. G., and S6rbom, D. (1989). LISREL 7: A Guide 
to the Program and Applications (2nd ed.), SPSS, Chi- 
cago. 

Lykken, D. T. (1978). The diagnosis of  zygosity in twins. Be- 
hav. Genet. 8:437-473. 

Masten, A. S., Neeman, J., and Andenas, S. (1996). Life events 
and adjustment in adolescents: The significance of  event 
independence, desirability, and chronicity. J. Res. Ado- 
lese. (in press). 

McGuffin, P., Katz, and Bebbington, P. (1988). The Camber- 
well Collaborative Depression Study. III. Depression and 
adversity in the relatives of  depressed probands. Br. jr. 
Psychiatry. 152:775-782. 

Neale, M. C., and Cardon, L. R. (1992). Methodology f o r  Ge- 
netic Studies o f  Twins and Families, Kluwer, Dordrecht, 
The Netherlands. 

Nelson, D. W., and Cohen, L. H. (1983). Locus of control and 
control perceptions and the relationship between life 
stress and psychological disorder. Am. or. Commun. Psy- 
chol. 11:705-722. 

Plomin, R. (1986). Development Genetics, and Psychology, 
Erlbaum, Hillsdale, NJ. 

Plomin, R., and Bergeman, C. S. (1991). The nature of  nurture: 
Genetic influence on "env i ronmenta l "  measures. Behav. 
Brain Sci. 14:373-427. 

Plomin, R., Lichtenstein, P., Pedersen, N. L., McClearn, G. E., 
and Nesselroade, J. R. (1990). Genetic influence on life 
events during the last half  of  the life span. PsychoL Aging 
5:25-30. 

Reavley, W. (1974). The relationship of  life events to several 
aspects of  "anxie ty ." , / .  Psychosom. Res. 18:421-424. 

Reich, T., Van Eerdewegh, P., Rice, J., Mullaney, J., Endicott, 
J., and Klerman, G. L. (1987). The familial transmission 
of primary major depressive disorder. Jr. Psychiatr. Res. 
21:613--624. 

Rhodewalt, F., Hays, R. B., Chemers, M. M., and Wysocki, J. 
(1984). Type A behavior, perceived stress, and illness: A 
person-situation analys!s. Personal  Social PsychoL Bull. 
10:149-159. 

Rose, R. J. (1995). Genes and human behavior. Annu. Rev. 
PsychoL 46:625~554. 

Sarason, I. G., Johnson, J. H., and Siegel, J. M. (1978). As- 
sessing the impact of  life changes: Development of the 
Life Experiences Survey. or. Consult. Clin. PsychoL 46: 
932-946. 

Scarf, S., and McCartney, K. (1983). How people make their 
own environments: A theory of  genotype --~ environment 
effects. Child Dev. 54:424-435. 

Schlosser, B. (1990). The assessment of  subjective well-being 
and its relationship to the stress process. J. Personal. As- 
sess. 54:128-140. 



554 Billig, Hershberger, Iacono, and McGue 

Suls, J., Gastorf, J. W., and Witenberg, S. H. (1979). Life 
events, psychological distress and the type A coronary- 
prone behavior pattern. J. Psychosom. Res. 23:315-319. 

Swearington, E. M., and Cohen, L. H. (1985). Measurement 
of  adolescent life events: The Junior High Life Experi- 
ences Survey. Am. ,I. Commun. Psychol. 13:69-85. 

Tellegen, A. (1982). Brief manual for the Differential Person- 
ality Questionnaire, Unpublished manuscript, University 
of  Minnesota, Minneapolis. 

Tellegen, A. (1985). Structures of  mood and personality and 
their relevance to assessing anxiety, with an emphasis on 
self-report. In Tuma, A. H., and Maser, J. D. (eds.), Anx- 

iety and the Anxiety Disorders, Erlbaum, Hillsdale, N J, 
pp. 681-716. 

Tellegen, A. (1988). Multidimensional Personality Question- 
naire---B, Unpublished manuscript, University of  Min- 
nesota, Minneapolis. 

Tellegen, A., Lykken, D. T., Bouchard, T. J., Jr., Wilcox, K. 
J., Segal, N. L., and Rich, S. (1988). Personality similarity 
in twins reared apart and together. J. Personal Social 
PsychoL 54:1031-1039. 

Wierzbicki, M. (1989). Twins'  responses to pleasant, unpleas- 
ant, and life events. J. Genet. PsychoL 150:135-145. 

Edited by Joanne Meyer 


