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Summary 

This paper examines the effects of parental concordance for affective disorders and psychopathology 
among the 219 offspring of probands with major depression and normal controls. The lifetime prevalence 
of psychiatric disorders was significantly higher among the spouses of depressed probands as compared to 
those of normal controls. The spouses of 37% of the normals and 69% of the depressed probands met 
criteria for a diagnosis of major depression, an anxiety disorder, or alcoholism. Parental concordance for 
diagnoses, particularly for anxiety disorders, substantially increased the risk of major depression and 
anxiety disorders in their children. Moreover, the marital relationship, some aspects of family adjustment 
and severity of current symptoms were significantly worse among the couples who exhibited diagnostic 
concordance for anxiety, alcoholism and/or depression. The major implication of these findings is that the 
diagnostic status of both parents should be considered in the design and analysis of studies of children. 

The findings of the present study also underscore the importance of assessment of comorbid disorders 
in parents and offspring. Although the original study design focused on the risk of depression in children 
of parents in treatment for major depression, stronger transmissibility was found for anxiety disorders plus 
depression than for major depression alone. However, the exclusion criteria of a lifetime history of mania 
or hypomania led to an extremely low proportion of probands with pure major depression without 
concomitant anxiety disorders. 

These findings confirm the results of previous studies which have demonstrated a strong degree of 
overlap between affective and anxiety syndromes. The increased risk of anxiety disorders in the offspring 
of parents who had sought treatment for non-bipolar major depression suggests that anxiety may 
constitute an early form of expression of affective disorders. Confirmation of the finding of age-dependent 
expression of anxiety and depression in prospective longitudinal studies of children is indicated. 

Key words: Parental concordance; Assortative mating; Psychopathology in children; Family study; Affec- 
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the affective disorders, the mechanism for the 
elevated risk is unknown. Twin, cross-fostering, 
and linkage studies have indicated that genetic 
factors play a major role in the familial aggrega- 
tion of some subtypes of affective disorders (Rice 
and McGuffin. 1986). However, a significant de- 
gree of the variance cannot be explained by trans- 
missible genetic factors. Indeed, the non-transmis- 
sible environment or that which is unique to indi- 
viduals within families appears to be more im- 
portant than that which is shared by relatives 
(Kendler et al., 1986; Merikangas et al., in press). 

Studies of children of parents with affective 
disorders constitute a major source of information 
regarding the specific mechanisms through which 

genetic vulnerability factors may interact with en- 
vironmental risk factors for depression. Evidence 
from several studies has shown an elevation in the 
risk of psychopathology among the offspring of 
parents with affective disorders (Rutter and Quin- 
ton, 1984; Orvaschel et al., 1982; Beardslee et al., 
1983; Merikangas et al., 198.5; Weissman et al., 
1986, 1987a). However, evidence for specificity of 
transmission of affective disorders has not been 
consistently demonstrated across studies. Rather, 
most studies have found an increased risk of not 
only affective disorders, but also other psychiatric 
conditions and impairment in social adaptation as 
well. 

One important factor that may partially explain 
the variation in expression of psychopathology in 
children of parents with affective disorders is as- 
sortative mating, the tendency for mated pairs to 
be more similar for some phenotypic trait than 
would be expected if they were chosen at random 
(Crow and Felsenstein, 1968). Concordance be- 
tween spouses for psychiatric disorders has been 
frequently observed particularly among individu- 
als with affective disorders (Merikangas, 1984) 
alcoholism (Jacobs and Bremer, 1986) and schizo- 
phrenia (Parnas, 1985). There is substantial evi- 
dence that concordance between spouses for psy- 
chiatric disorders in general and the specific di- 
agnostic categories of alcoholism and affective 
disorders is greater than would be expected 
according to population base rates. 

Most studies have not demonstrated that the 
observed concordance between mates can be 
specifically attributed to assortative mating for 

that disorder or some related components thereof, 
rather than to marital convergence for the dis- 
order. If one demonstrates that the trait clusters in 
the affected spouses’ first-degree relatives, who do 
not share the environment with the proband, the 
observed concordance may be attributed to assor- 
tative mating. Evidence for assortative mating has 
emerged from studies which showed an increased 
risk of affective disorders among the relatives of 
depressed spouses of probands with affective dis- 
orders (Merikangas and Spiker, 1982) and others 
which yielded elevated correlations between 
spouses of alcoholics and their first-degree rela- 
tives (Hall et al., 1983). 

Despite the evidence for a significant elevation 

in rates of psychiatric disorders among the spouses 
of affectively ill patients, many studies do not 
consider the phenotype of the spouse when ex- 
amining the transmission of the major psychiatric 
disorders. Failure to incorporate the role of both 
parents in the transmission of disorders could lead 
to a distortion in the estimates of transmissible 
genetic factors for these disorders. 

Most studies of assortative mating have also 
failed to consider diagnostic comorbidity within 
either individuals or couples when calculating con- 
cordance rates for psychiatric disorders. Hence, 
couples could be simultaneously concordant for 
alcoholism and discordant for affective or anxiety 
disorders. Non-random patterns of cross-mating 
could lead to erroneous inferences regarding the 
co-segregation of two disorders in families. For 
example, a strong degree of non-random mating 
has been found between female schizophrenics 
and males with psychopathy and alcoholism 
‘Parnas, 1985). If the presence of alcoholism in the 
co-parent were not detected, an association be- 
tween schizophrenia and alcoholism or psychopa- 
thy among the offspring of such matings could be 
falsely attributed to the same transmissible factors 
from the schizophrenic parent. 

This paper will focus on the effects of parental 
concordance for affective disorders and psychopa- 
thology among the offspring of probands who 
participated in a family study of major depression 
(Weissman et al., 1982). Previous findings from 
this study have been presented by Weissman et al. 
(1984, 1986, 1987b, and work presented in this 
issue). The present analysis differs from previous 
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work in that it simultaneously considers the di- 
agnostic status of both parents rather than that of 
the proband alone, and in that it systematically 
evaluates the role of comorbid disorders in the 
association between parental diagnoses and those 
in their offspring. 

Method 

Subjects and procedures 
The subjects for this paper are a subset of 

probands and relatives who participated in a 
family study of depression at Yale University and 
had offspring aged 6-18 (Weissman et al., 1982) 
at the time of the study. The methods of the study 
are described in detail in another paper in this 
issue by Weissman et al. 

Briefly, the subjects consist of 91 probands, 
three of whom had children with two different 
spouses who participated in the study, for a total 
of 94 couples. There were 56 probands with a 
history of treated major depression and 35 con- 
trols who were selected from a community survey 
and had no history of psychiatric disorder accord- 
ing to Research Diagnostic Criteria (RDC) (Spitzer 
et al., 1978). Probands with a history of mania, 
hypomania, primary alcoholism, or schizophrenia 
were excluded from the study. There were 220 
children aged 6-23 (mean age = 17) who par- 
ticipated in the study. One child who was later 
found to have been adopted was excluded from 
these analyses. The offspring consisted of 104 
boys and 115 girls of whom 34 were under age 12, 
83 were aged 12-17, and 103 were aged 18-23. 

Diagnoses in spouses were also made according 
to RDC from SADS interviews and/or family 
history information. Fifty-two percent of the 
spouses were interviewed directly. Only major cat- 
egories of RDC diagnoses were considered in the 
present analyses (i.e., major depression; anxiety 
disorders including agoraphobia, panic disorder, 

phobic disorder, or generalized anxiety disorder; 
and alcoholism). The Schedule for Affective Dis- 
orders and Schizophrenia-Lifetime Version 
(SADS-L) (Endicott and Spitzer, 1978) was used 
to interview the parents, and the K-SADS-E 
(Orvaschel et al., 1982; Chambers et al., 1985) for 
offspring. Diagnoses were made according to 
DSM-III for the children. 

Assessment of symptoms, temperament, marital and 
family functioning 

The Symptom Checklist-90 (SCL-90) was 
administered at the time of the interview to assess 
the current status of symptom severity of the 

probands and their spouses (Derogatis et al., 1973). 
Marital functioning was examined by the 
Locke-Wallace Short Marital Adjustment Test, a 
15-item test of marital adjustment that was devel- 
oped by its authors by culling from other lengthy 
tests the most fundamental items that had the 
highest predictive validity for future marital 
adjustment (Locke and Wallace, 1953). Mothers 
and fathers independently completed the Locke- 
Wallace on their current marriage. 

Temperament was assessed with the Dimension 
of Temperament Scale (DOTS), which was devel- 
oped by Lerner et al. (1982). The DOTS yields the 
following five dimensions: activity, attention, 
rhythmicity, predictability of behavior, and irrita- 
bility. These dimensions, which are similar to those 
obtained by Thomas and Chess in the New York 
Longitudinal Study (1984). were obtained by fac- 
tor analysis of data on a wide range of age groups. 
Extensive testing of the DOTS among 3200 
children and adolescents has yielded high reliabil- 
ity and discriminative validity. 

Family environment was assessed via the Family 
Adaptability and Cohesiveness Scale (FACES) 
(Olson et al., 1979) which provides scores of 
family ‘adaptability’ and ‘togetherness’ from 
which a family topology is ascertained. Olson 
hypothesized that a balanced degree of cohesion 
(togetherness) and of adaptability is optimal for a 
family system, with too much cohesion resulting 
in over-identification with the family or extreme 
bonding and limited individual autonomy, and 
with too little cohesion resulting in low bonding or 
disengagement; with too much adaptability result- 
ing in a chaotic family structure, and with too 
little adaptability resulting in a rigid family struc- 
ture. 

Data analysis 
Statistical analyses consist of standard Chi- 

square analyses for two-way tables of categorical 
level variables and analyses of variance for con- 
tinuous data. Multiway contingency tables were 
analyzed via logistic regression analysis, which is 
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analogous to standard multiple linear regression 
and is appropriate when the outcome variable is 
binary. In logistic regression analysis, a logistic 
transformation of the dependent variable is made, 
which yields the logit or log odds. The multiplica- 
tive factor by which the odds increase or decrease 
with changes in the predictor variables is then 
determined. The contribution of each predictor 
can be assessed independently of the possible ef- 
fects of other predictors (Cox, 1972; Bishop et al., 
1975; Lee, 1980). In this report, the aim of the 
statistical analysis was to compare the relative 
frequency of disorders in children according to the 

presence of disorders in the parents. The effects of 
the following dichotomous variables were ex- 
amined: 

sex of child (female vs. male) 
age of child (continuous) 
proband status (parent proband vs. non-pro- 
band) 
major depression in mother 
major depression in father 
anxiety in mother 
anxiety in father 
alcoholism in mother 
alcoholism in father. 
Stepwise logistic regression analyses were con- 

ducted including all of the above variables plus 
the interactions between diagnoses within and be- 
tween mothers and fathers. More stringent P val- 
ues were required for statistical significance to 
adjust for multiple comparisons in the interaction 
terms. The measure of association between levels 
of the independent variables with the response 
variable in the analysis was the odds ratio, which 
is the multiplicative factor relating the predictor to 
the outcome after adjustment for the covariates in 
the final model. The statistical test of significance 
of effects in the models was the likelihood ratio 
x2. The computer analysis was conducted using 
the LOGIST procedure of the Statistical Analysis 
System (Reinhardt, 1980). 

Results 

Rates of disorders among the male and female 
spouses of the probands according to proband 
group are presented in Table 1. Three originally 
normal probands who were found to have major 

depression with impairment at the time of re-in- 
terview for the study of their children have been 
re-classified in these analyses of the high-risk data. 
The spouses of 37% of the normals and 69% of the 
depressed probands met criteria for a diagnosis of 
major depression, anxiety, or alcoholism. Al- 
though no sex difference in rates of disorders 
emerged among the spouses of either the normal 
or depressed probands, sex differences were found 
for the specific disorders in the expected direction. 

Table 2 shows the number of couples and off- 
spring according to the mutually exclusive classifi- 
cation of the diagnoses of major depression and 

anxiety disorders in the mothers and fathers. 
Comorbid disorders were extremely common in 
both the probands and their spouses. There was a 
large degree of overlap between anxiety disorders 
and major depression. Fifty-nine percent of the 
spouses and 89% of the probands with major 
depression also had lifetime diagnoses of anxiety 
disorders. Despite the focus on affective disorders 
in this study, secondary alcoholism was present in 
23% of the depressed probands, and a history of 
primary or secondary alcoholism was present in 
16% of the spouses of the depressed probands and 
9% of the spouses of normals. A total of 25% of 
the matings involved alcoholism. 

Forty percent of the couples consisted of dual 
matings for depression and/or anxiety disorders. 
There was an equal proportion of matings in 
which only one member of the couple had one of 
these disorders. There were only 20% of the cou- 
ples in which neither member was affected with 
one of these disorders. After considering al- 

coholism, the proportion of couples free from 
psychiatric illness was only 19%. 

Nearly equal proportions of fathers and mothers 
were affected (i.e., 60% and 67% respectively). 
However, the original sampling scheme involved 
proband selection by sex to ensure similar sex 
ratios across proband groups. Thus, these distribu- 
tions cannot be extrapolated to population values. 

In Table 3 the rates per 100 of DSM-III di- 
agnoses among offspring are presented by diagno- 
ses in their mothers and fathers. Diagnoses in the 
children are presented for lifetime history of major 
depression and anxiety disorders. In addition, to 
examine the overlap between these conditions, the 
outcomes of major depression without anxiety, 
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TABLE 1 

DISORDERS IN SPOUSES OF PROBANDS BY PROBAND GROUP 

Figures in parentheses are percentages. 

Disorders in spouse 

Major depression 

+ 

+ 
+ 

Anxiety 

+ 

_ 
_ 

Alcoholism 

+ 

_ 

Proband group 

MaJor depression 

Male Female 

spouse spouse 

2 (6.3) 10 (41.7) 

1 (3.1) 0 (0.0) 

1C12.5) 1 (4.2) 

Normal 

Male 

spouse 

1 (5.0) 

0 (0.0) 

0 (00) 

Female 

spouse 

0 (0.0) 

3 (20.0) 

0 (0.0) 

_ + + 2 (6.3) 0 (0.0) 1 (5.0) 2 (13.3) 
+ _ 5 (15.6) 6 (25.0) 3 (15.0) 0 (0.0) 

_ _ + 7 (21.9) 0 (0.0) 2 (10.0) 1 (6.7) 

_ _ _ 11 (34.4) 7 (29.2) 13 (65.0) 9 (60.0) 

Total N 32 24 20 15 

anxiety disorders alone, and anxiety disorders plus orders. Maternal anxiety disorders gave the 
major depression were also assessed. The effect of strongest increase in the rates of anxiety disorders 
parental diagnoses was much weaker for the out- in their offspring. In contrast to paternal al- 

come of all major depression or major depression coholism. maternal alcoholism was related to a 
alone, than that observed for the anxiety dis- significant increase in the rates of major depres- 

TABLE 2 

PARENTAL MATING TYPES FOR MAJOR DEPRESSION AND ANXIETY DISORDERS 

Figures in parentheses are percentages. 

Mother 

Depression + anxiety 

Father 

Depression + anxiety 
Depression only 

Anxiety only 

Neither 

Couples 

11 (11.7) 
7 (7.5) 

7 (7.5) 

22 (23.4) 

Number with alcoholism a 

3 (12.5) F 
2 (8.3) F. B 

1 (4.2) F 

9 (37.5) 2M, 5F. 2B 

Offspring 

17 
17 

22 

50 

Depression only 

Anxiety only 

Depression + anxiety 1 (1.1) 1 (4.2) F 3 
Depression only 0 0 

Anxiety only 1 (1.1) 1 (4.2) F 3 

Neither 3 (3.2) 1 (4.2) B 5 

Depression + anxiety 4 (4.3) 1 (4.2) F 8 

Depression only 2 (2.1) 0 2 

Anxiety only 2 (2.1) 0 5 

Neither 2 (2.1) 1 (4.2) F 6 

Depression + anxiety 8 (8.5) 1 (4.2) F 21 
Depression only 2 (2.1) 0 4 

Anxiety only 2 (2.1) 1 (4.2) B 4 
Neither 20 (21.3) 2 (8.3) F. M 52 

Total 94 24 219 

a F. father; M, mother; B, both 
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TABLE 3 

RATES/100 DISORDERS IN OFFSPRING BY DIAGNOSES IN MOTHERS AND FATHERS 

Parent Diagnosis Rates/100 disorders in offspring 

Number of Major 

offspring depression 

Major 

depression 

only 

Anxiety Anxiety Anxiety + 

only depression 

Mother Major depression + 117 34.2 
_ 102 27.5 

11.9 42.1 20.5 22.2 
16.7 22.0 10.8 10.8 

Anxiety + 127 
_ 92 

Alcoholism + 15 
_ 204 

34.7 11.8 43.3 20.5 22.8 
26.1 17.4 18.5 9.8 8.7 

60.0 26.7 40.0 6.7 33.3 
28.9 13.2 32.4 16.7 15.6 

Father Major depression + 72 

_ 147 

Anxiety + 83 

_ 136 

Alcoholism + 54 

_ 165 

Total number of offspring 219 

38.9 15.3 44.4 20.8 23.6 
27.2 13.6 27.2 13.6 14.7 

34.9 

28.7 

32.5 12.1 20.5 
33.1 18.4 14.7 

29.6 
31.5 

35.2 16.7 17.5 
32.1 15.7 16.7 

68 

14.5 

14.0 

10.5 
15.4 

31 72 35 37 

TABLE 4 

RATES/100 DISORDERS IN OFFSPRING BY PARENTAL MATING TYPE FOR ANXIETY AND DEPRESSION 

Diagnosis in parents 

Mother Father 

N of offspring 

Rates/100 disorders in offspring 

Major Major Anxiety 

depression depression 

only 

68 31 72 

Anxiety Anxiety + 

only depression 

35 37 

Depression + anxiety Depression + anxiety 52.9 5.9 82.4 35.3 47.1 

Depression only 29.4 11.8 47.1 29.4 17.7 

Anxiety only 27.3 13.6 18.2 4.5 13.6 

Neither 36.0 14.0 46.0 24.0 22.0 

33.0 33.0 Depression + anxiety 
Depression only 

Anxiety only 

Neither 

0 0 
_ _ 
0 

20.0 

0 

0 

0 
_ 

0 

20.0 

0 

0 

0 

20.0 

Depression + anxiety 62.5 12.5 50.0 0 50.0 

Depression only 0 0 0 0 0 

Anxiety only 20.0 20.0 20.0 20.0 0 

Neither 0 0 16.7 16.7 0 

Depression + anxiety 28.6 23.8 14.3 9.5 4.7 

Depression only 50.0 25.0 75.0 50.0 25.0 

Anxiety only 25.0 0 25.0 0 25.0 

Neither 25.0 17.3 17.3 9.6 7.7 

Depression only 

Anxiety only 

Neither 



sion among their offspring. Indeed, paternal al- 
coholism was not related to differential risk of any 
of the disorders investigated herein among the 
offspring. 

The rates of disorders in offspring according to 

parental mating type for anxiety and depression 
are presented in Table 4. There is a consistent 
effect of parental concordance for depression on 
increased rates of major depression, anxiety, and 
the combination thereof. The only outcome for 
which parental concordance did not appear to 
exert an effect was major depression without 
anxiety. In contrast, the strongest effect of paren- 
tal mating type was between parental concordance 
for depression plus anxiety and depression plus 
anxiety among the offspring. There was a two-fold 
increase in rates of anxiety on depression among 
offspring of one vs. no parent with depression plus 
anxiety, and an additional 2.6-fold increase in the 
risk of this outcome among offspring of one vs. 
both parents with this diagnostic combination. 
The high rates of major depression among the 

2X5 

offspring of the couples in which neither mother 
nor father were affected were notable. 

In order to evaluate the effects of parental 
mating types, comorbid disorders within individ- 

ual parents, sex and proband status of the parent, 
and sex and age of the offspring, stepwise logistic 
regression analyses of the above parental mating 
types and diagnoses in offspring were conducted. 
Table 5 presents the results of the final models for 
each of the diagnostic outcomes among the off- 
spring. Age and sex of the child were significantly 
related to nearly all of the outcomes. However, the 
status of the parent as a proband (i.e., who was 
identified in a treatment setting for major depres- 
sion) was not related to any of the diagnostic 
outcomes in the offspring. The only exception was 
for the outcome of anxiety only, in which proband 

status exerted a negutiue effect. 
Maternal diagnoses were generally found to 

convey a greater elevation in risk to offspring than 

did paternal diagnoses. Maternal alcoholism was 
the strongest predictor of major depression in 

EFFECTS OF LOGISTIC REGRESSION ANALYSIS OF PARENTAL DIAGNOSIS ON DISORDERS IN OFFSPRING 

Disorders in offspring 

Adjusted odds ratio (+ 95% confidence intervals) 

the 

TABLE 5 

Main effects 

Major depression Depression Anxiety Anxiety only Anxiety + 

only depression 

Diagnosis Depression 

in Anxiety 

mother Alcoholism 

Diagnosis Depression 

in Anxiety 

father Alcoholism 

Parent proband 

Age of offspring (continuous) 

Sex of offspring 

Interactions 

Depression mother 
X 

anxiety mother 

Anxiety mother 
X 

anxiety father 

N.S. 

N.S. 

4.8 (1.5-15.X) ** 

N.S. 

N.S. 

N.S. 

N.S. 

*** 

2.2 (1.2-4.2) * 

N.S. 

3.1 (1.5-6.5) * * 

N.S. N.S. 
N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

*** 

N.S. 

N.S. 

N.S. 

3.5 (1.X-6.6) * * 

N.S. 

N.S. 

N.S. 

N.S. 

2.1 (1.2-3.9) * 6.7 (2.3-19.8) * * 

N.S. 0.4 (0.1-1.0) * 

N.S. N.S. 

N.S. 

N.S. 

1.9 (1.1-3.5) * 

0.1 (0.03-0.4) * * 

** 

N.S. 

N.S. 

N.S. 

7.9 (2.6-23.8) * * 

N.S. 

N.S. 

4.2 (1.7-10.6) ** 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

** 

3.5 (1.3-7.0) * * 

N.S 

N.S. 

* P i 0.05, * * P < 0.01, * * * P i 0.001. 
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offspring, with children of mothers with al- 
coholism exhibiting a nearly five-fold increase in 
the rates of major depression compared to those 
of mothers without alcoholism. Additionally, there 
was a significant interaction in the effects of 
paternal and maternal anxiety on the risk of major 
depression among offspring. That is, when both 
parents had anxiety, the unadjusted rate of major 
depression in offspring was 40.4% compared to 
approximately equal rates (i.e., 28%) among the 
offspring when only one or neither parent had 
anxiety. 

None of the parental diagnostic variables were 
significantly related to an increased risk of pure 
depression among offspring. In contrast, the di- 
agnoses of the anxiety disorders, either alone or in 
combination with major depression, were strongly 
related to parental diagnostic status. Interestingly, 
whereas maternal anxiety was the major predictor 
of anxiety disorders in the offspring, paternal de- 
pression was more strongly related to these condi- 
tions than was paternal anxiety. Indeed, paternal 
anxiety appeared to be negatively related to anxiety 
disorders among the offspring! A significant inter- 
action effect for maternal depression and anxiety 
was observed for the outcome of anxiety alone in 
the children. That is, when the mother had anxiety 
plus depression, the risk to children was double 
that of those whose mothers had depression or 
anxiety alone, or neither disorder. 

The only multivariate analysis which indicated 
an effect of parental concordance for diagnosis 
beyond that conveyed by a single parent with a 
particular disorder was for the effect of parental 
concordance for anxiety disorders on the risk of 
major depression among offspring. However, as 
noted above, the relatively small numbers of off- 
spring in the diagnostic classes which appear to be 
associated with parental mating types limited the 
statistical power of these analyses. 

Table 6 presents the proband and family char- 
acteristics on which the general parental mating 
classes exhibited significant differences. Couples 
in which both members were ill had a greater 
history of divorce, global severity of current symp- 
toms of both the proband and spouse, greater 
impairment in marital functioning, and less adap- 
tability in family functioning than those couples in 
which only one or neither member was psychiatri- 

TABLE 6 

CHARACTERISTICS OF COUPLES AND FAMILIES BY 

PARENTAL MATING TYPE 

Both ill One ill Neither ill 

(n=35) (n=39) (n=20) 

History of divorce (%) 43.x 32.1 0 

Global severity of cur- 

rent symptoms (X) * * 0.49 0.27 0.07 

Marital adjustment (X) * * X9.3 106.7 128.4 

Family 

Adaptability * * 12.6 11.34 9.80 

Cohesion * 12.1 12.92 14.30 

Significance of ez,,,,: * * P i 0.01, * P i 0.05. 

tally ill. Similar differences emerged for the com- 
parison between couples in which one versus 
neither parent was psychiatrically ill. That is, there 
was a more frequent history of divorce, greater 
levels of current symptomatology in both mem- 
bers of the couple, poorer marital functioning, and 
family adaptation and cohesion. 

Finally, in order to investigate concordance 
between parents for factors other than diagnoses 
and to evaluate whether the results presented in 
the previous Table could be attributed to proband 
status, intraclass correlations between these assess- 
ments were calculated (Table 7). Strongly signifi- 
cant correlations emerged for global severity of 
current symptoms, and the temperamental dimen- 

TABLE 7 

INTRACLASS CORRELATIONS BETWEEN PARENTS 

ON SYMPTOMS, AND MARITAL AND FAMILY AD- 

JUSTMENT (n = 53) 

Global severity of current symptoms 

(SCL-90) 0.46 * * * 

Marital adJustment 

(Locke- Wallace) 0.60 *** 

Family evaluation scales 

Adaptability 0.34 * * 

Cohesion 0.47 *** 

Dimensions of temperament 

Activity 0.11 N.S. 

Attention 0.03 N.S. 

Adaptability 0.28 N.S. 

Rhythmicity 0.44 ** 

Irritability 0.40 * * 

* PCO.05, ** PCO.01, ***P<o.ool. 
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sions of irritability and rhythmicity. The latter 
construct assesses the predictability of behavior. 

Discussion 

The major results of this analysis are the fol- 
lowing. 

(1) An extremely high prevalence of lifetime 
psychiatric disorders was found among the spouses 
of depressed probands (i.e., 69%) and those of 
normal controls (i.e., 37%). 

(2) Comorbid disorders to depression were also 
quite common, with nearly all of the female pro- 
bands and 83% of the male probands reporting a 
lifetime history of anxiety disorders and/or al- 
coholism. 

(3) A high degree of specificity of transmission 
of anxiety disorders was observed between mothers 
and their offspring. 

(4) Paternal diagnoses exerted a weaker effect 
on disorders in their offspring than did maternal 
diagnoses. Paternal depression was related to an 
increased risk of anxiety disorders among off- 
spring. 

(5) Maternal alcoholism conveyed an increased 
risk of depression to offspring beyond that of 
depression and anxiety to which alcoholism was 
comorbid in all cases. 

(6) Parental concordance for diagnoses, particu- 
larly for anxiety disorders, substantially increased 
the risk of major depression and anxiety disorders 
in their children. 

(7) Finally, the marital relationship and some 
aspects of family adjustment and severity of cur- 
rent symptoms were significantly worse among the 
couples in which both members had a major psy- 
chiatric illness, particularly when the couples ex- 
hibited diagnostic concordance for anxiety, al- 
coholism and/or depression. 

The major implication of the findings of the 
present study is the necessity of considering the 
diagnostic status of both parents in examining the 
transmission of affective disorders. The high 
frequency of lifetime psychiatric disorders in the 
spouses of the community normals has important 
implications for the design and interpretation of 
high-risk studies that require control groups. Fur- 
thermore, the rates of disorders in the spouses of 
subjects from clinical samples (i.e., 70%) may be 

even more problematic for studies of familial 
transmission. The high rates of disorders among 
the offspring were also disturbing, particularly 
among those of, couples in which neither parent 

had a history of psychiatric illness (i.e., 25% for 
major depression and 17.3% for anxiety disorders). 
The assignment of higher threshold levels based 
on frequency, duration, and severity of diagnoses 
may help to clarify the possible association be- 
tween parental and child diagnoses and to de- 
termine whether the DSM-III diagnostic thresh- 
olds are too low to detect clinically significant 
syndromes. 

The importance of the consideration of co- 
morbid disorders in the parents was also il- 
lustrated by these data. Although this family study 
was originally designed to assess the familial 
transmission of depression, the high frequencies of 
other diagnoses in the co-parents and of co-exist- 

ing disorders in the probands were striking. These 
data underscore the need for further studies which 
evaluate the co-transmission of these conditions. 
Major depression alone, without concomitant 
anxiety disorders, was the least transmissible of 
all of the diagnostic outcomes considered in the 
analyses described herein. The role of factors which 
may indicate more homogeneous subtypes of the 
affective disorders ought to be further investi- 
gated. For example, the work of Weissman et al. 
in this issue demonstrates that early-onset depres- 
sion may comprise a transmissible subtype of 
major depression. 

The strongest degree of familial aggregation 
was observed for the combination of major de- 
pression and anxiety disorders. Furthermore, the 
effect of parental concordance was greatest for 
this diagnostic outcome. These data provide evi- 
dence for the validity of the diagnostic overlap 
between these two conditions. Previous studies of 
children of parents with unipolar affective dis- 
orders have also found an elevation in the risk of 
anxiety rather than depression among the children 
of depressed parents (Conners et al., 1979). Con- 
versely, children of parents with anxiety disorders 
also exhibited significant differences from children 
of normals in the manifestation of both depressed 
and anxious mood states (Turner et al., 1987). One 
explanation for this finding is suggested by the 
data of Stavrakaki et al. (1987) who showed that 



anxiety symptoms may constitute the initial form 
of expression of affective disorders. They found a 
clear temporal sequence between anxiety and de- 
pression in children. Similarly, Angst et al. (1987) 
confirmed this finding in a sample of young adults 
who were studied prospectively across a 7-year 

period. This suggests that the transmissible syn- 
drome of non-bipolar affective disorders may be 
comprised of symptoms of anxiety and depression 
with age-dependent expression. As this sample 

proceeds through the age of risk, it would be 
expected that the symptoms of depression may 
become more prominent over time. 

The finding that maternal alcoholism conveyed 
an increased risk of depression to offspring, be- 
yond that of maternal depression and anxiety, 
whereas paternal alcoholism did not, was an inter- 
esting finding. In contrast, rates of substance abuse 
were only elevated among offspring of parents 
with alcoholism, particularly paternal alcoholism 
(unpublished data). Because maternal alcoholism 
was always accompanied by major depression 
and/or an anxiety disorder, the alcoholism may 
result from self-medication of symptoms of the 
latter disorders. Thus, the alcoholism may con- 

stitute an indicator of severity of affective dis- 
orders rather than be primary alcoholism. 

Methodologic factors could also partially ex- 
plain the generally stronger effect of maternal 
than paternal diagnoses on risk of disorders among 
offspring. Although all of the male and female 
probands were interviewed directly at two differ- 
ent times, only the mothers in most families were 
interviewed directly at entrance to the high-risk 
study. Thus, if the father was not a proband, he 
was less likely to be interviewed directly at that 
time. Thus, underestimation of rates of disorders, 
particularly the differential diagnosis of anxiety 
and depression, could have occurred in the 50% of 
fathers who were spouses of female probands on 
whom the diagnoses were made on the basis of 
family history from multiple informants. 

The data of the present study confirm the re- 
sults of numerous studies that have shown a high 
level of symptomatology and impairment among 
the offspring of parents with affective disorders 
(Welner et al., 1977; Orvaschel et al., 1981; 
Beardslee et al., 1983; Weissman et al., 1986, 
1987; Hammen et al., 1987). The prevalence of 

diagnosable illness appears to be extremely high 
with rates ranging from 33% to 45%, most of 
which is affective in nature. Negative child-rearing 
environments characterized by family discord, in- 
stability and disruption have been consistently 
reported both in retrospective studies of adult 
depressives and in studies of children with depres- 
sion. 

Consistent with our previous findings, assorta- 
tive mating for affective disorders was related to 
even greater impairment in marital and social 
adjustment than that observed among couples in 
which only one member was affected (Merikangas 
and Spiker, 1982). Furthermore. the divorce rate 
was substantially higher among couples in which 
both members had a psychiatric disorder in our 
previous work and in the results presented above 
(Merikangas, 1984). The finding that parental 
mating types in which both members were ill were 
generally associated with greater impairment in 
marital and family adjustment than were couples 
with only one affected member suggests one possi- 
ble mechanism for the effect of assortative mating 
on increased psychopathology among offspring. 
That is, assortative mating may exert its effect by 
producing a home environment which is char- 
acterized by friction, rigidity, poor predictability 
and chronic rather than episodic expression of 
symptoms in both parents. Indeed, such an en- 
vironment may potentiate the expression of de- 
pression in vulnerable children. An interesting test 
of this hypothesis would involve the assessment of 
the home environment and psychopathology 
among offspring of couples in which a major 
non-psychiatric disorder was present in one or 
both parents. An extension of the work of Ham- 
men et al. (1987) would be interesting in this 
regard. 

The finding that probands and spouses in cou- 
ples who were concordant for psychiatric dis- 
orders had significantly greater current severity of 
symptoms at the time of the interview suggests 
that chronicity of symptoms may have an im- 
portant relationship to psychopathology in family 
members. Rutter and Quinton (1984) have shown 
that the persistence of parental psychopathology is 
the major predictor of impairment in their 
children. Thus, chronicity rather than diagnostic 
specificity may explain the increased psychopa- 
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thology in offspring of concordant couples corn- _ 
pared to couples in which only one parent is ill. 

The present analyses represent an initial step in 
evaluating the association between disorders in 
offspring and parental mating types which incor- 

porate comorbid diagnoses in both the probands 
and their spouses. Specification of this association 
will clearly require substantially larger numbers of 
subjects than those described herein. Furthermore, 
consideration of the persistence, and time and 
duration of exposure to the disorders examined in 
the present study, as well as other disorders, such 
as those represented in axis II of the DSM-III, is 
also indicated. Recent studies emphasize the im- 
portance of the role of the unique environment, 
that which is not shared by family members, in 
the expression of behavioral traits in vulnerable 
individuals (Plomin and Daniels, 1988). Complex 
study designs will be required for the elucidation 
of factors on which intervention or prevention 
efforts may ultimately be directed. 
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