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ABSTRACT

Background. Although prior research has demonstrated a strong association between interpersonal
dependency (IPD) levels and risk for major depression (MD), the possible aetiological expla-
nations of this association as well as any gender differences in the IPD-MD relationship need
further clarification.

Method. Population-based twin samples (N=7174) were interviewed in multiple waves to assess
IPD and MD as part of a larger twin study. IPD levels were assessed using the Interpersonal
Dependency Inventory while MD diagnoses were derived from the SCID. Cox proportional hazard
models and multiple regression techniques were utilized.

Results. IPD was strongly associated with a risk for lifetime MD. Pre-morbid IPD scores were
predictive of future onsets of MD while experiencing a MD episode was also associated with a
significant rise in IPD levels. While females had higher IPD scores, IPD scores were more signifi-
cantly associated with risk for lifetime MD in males. Controlling for the level of IPD substantially
reduced the observed association between gender and risk for MD.

Conclusion. The strong association observed between IPD and risk for MD results largely from
IPD being a risk factor for MD, but state effects of MD on IPD also contribute. IPD scores in males
were more predictive of lifetime MD than for females. The higher levels of IPD in women than in
men may contribute meaningfully to the sex differences in risk for MD.

INTRODUCTION

Interpersonal dependence (IPD) has been charac-
terized as a reliance on other valued people for
emotional and social support (Hirschfeld ez al.
1977). An excess of interpersonal dependency
has been associated with a vulnerability to sev-
eral psychiatric disorders, most notably major
depression (MD) (Borenstein, 1992). The find-
ing that depressed individuals have higher IPD
levels than non-depressed individuals has been
replicated in many studies (Hirschfeld et al.
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1983, 1984; Reich er al. 1987; Vielel, 1996).
Though numerous studies have shown that
women suffer from MD more frequently than
men (Nolen-Hoeksema 1987, 1990 ; Bebbington,
1996), more limited evidence suggests that
women have higher levels of IPD than do men
(Veilel, 1996; Turner & Turner, 1999).

Three models have been proposed to explain
the relationship between MD and IPD. The
‘vulnerability model’ proposes that high IPD
levels predispose individuals to develop de-
pression. The ‘scar model” hypothesizes that the
experience of major depression alters, or ‘scars’,
an individual thereby producing a long-lasting
increase in IPD level. The ‘state model’ suggests
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that IPD levels are directly influenced by current
depressed mood. In the literature, some studies
have supported the vulnerability model (Veilel,
1996; Shea et al. 1996), while others are more
consistent with the scar (Veilel, 1996) or state
(Hirschfeld ef al. 1983; Rohde et al. 1990) hy-
potheses.

In this report, we examine IPD and MD in a
large population-based sample of twins in an
attempt to address two questions: (1) What is
the magnitude of the IPD-MD relationship in
women and to what extent can it be explained
by the vulnerability, scar and state models?; and
(2) Does the magnitude of the IPD-MD as-
sociation differ in men and women?

METHOD
Sample

Our twin sample (Kendler & Prescott, 1999)
derives from two inter-related projects utilizing
the population-based Virginia Twin Registry —
formed from a systematic review of all birth
certificates in the Commonwealth of Virginia.
The female—female twin pairs used in this study
come from birth years 1934—1974. Twin pairs be-
came enrolled if both members responded to a
mailed questionnaire, the response rate to which
was 64 %. Eighty-eight per cent of our sample
was first interviewed face to face in 1987-1989
and has subsequently been the subject of three
additional telephone interview waves spaced at
least one year apart, with completion rates rang-
ing from 85-93 %.

The male-male and male—female twin pairs,
covering the birth years 1940-1974, were ascer-
tained in a separate study beginning in 1993 in
which we succeeded in interviewing by tele-
phone 72% of those eligible (Kendler & Pre-
scott, 1999). This sample was followed-up in a
second wave of interviews completed in 83 % of
the sample at least 1 year after the initial inter-
view.

Measures

In separate sections, lifetime and last year MD
was assessed, with high inter-rater reliability
(k=096 +0-04), by a structured psychiatric in-
terview based on the SCID (Spitzer & Williams,
1985; Kendler et al. 1992) at each interview
wave. Interviewers had at least a master’s degree
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in a mental health-related field or a bachelor’s
degree in such a field and 2 years of clinical ex-
perience. Each interview was reviewed by at
least one senior staff member for completeness
and consistency.

The Interpersonal Dependency Inventory
(IDI) (Hirschfeld et al. 1977) was originally de-
veloped using factor analysis of a range of test
items. Three subscales were derived: emotional
reliance on another person, lack of self-confi-
dence and assertion of autonomy. In a study of
psychiatric patients and controls, Hirschfeld
et al. (1977) showed that the first subscale
(emotional reliance on another person (ERP))
was more strongly related to risk of illness than
the other two subscales. For this study, IPD was
measured using 10 items from the ERP subscale.
This scale was included in a series of questions
involving stress and coping in a larger twin
study. Each twin was asked if they strongly
agreed, agreed, disagreed, or strongly disagreed
with each statement.

Statistical analysis
Female—female sample

For simplicity, we term the initial questionnaire
in this sample as the t1 assessment and the four
interview waves as t2 to t5, respectively. We first
examined, in the entire sample, the relationship
between risk for lifetime MD and current IPD,
both assessed at the t2 interview. To test the
vulnerability model, we eliminated from this
sample all individuals who reported an episode
of MD prior to the t2 interview. We then at-
tempted to predict, from their t2 IPD scores,
their risk for developing a first-onset of MD as
recorded at the t3, t4, or t5 interviews. For the
first two analyses, Cox proportional hazard mod-
els were used as implemented by PROC PHREG
in SAS (SAS Institute, 1990). The magnitude
of the relationship between IPD and MD was
assessed by a hazard ratio.

IPD was also assessed by self-report ques-
tionnaire (SRQ) at the time the twins were first
enrolled in the study. To test the state model,
controlling for the level of IPD as assessed as the
self-report questionnaire at tl, we determined
whether being in a clinical state of MD at the t2
interview was associated with a significant elev-
ation of IPD. To test the scar hypothesis, we
eliminated from the sample those who reported
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a current depressive episode at t2, and examined
whether, controlling for the level of IPD at tl,
whether the occurrence of a depressive episode
between t1 and t2 was associated with a change
in IPD at t2. These analyses were completed
using multiple regression techniques as oper-
ationalized by PROC MIXED in SAS (SAS
Institute, 1990). Non-independence of twin pairs
was dealt with by using a mixed-model with
a parametrically structured covariance matrix.
For all analyses, IPD was standardized so that
the hazard ratio reflected the change in risk for
MD associated with one SD change in IPD.

Gender differences

In our entire sample of male and female twins,
we assessed the differences in IPD levels in males
and females using the Sattterthwaite ¢ test, em-
ployed because of the unequal variances in males
and females. In this large sample, we also exam-
ined, using Cox proportional hazard models
(Cox, 1972), the risk for lifetime MD as pre-
dicted by IPD, sex and the interaction between
sex and IPD. In these analyses, we used IPD and
lifetime MD as obtained at the same assessment
(the first interview with the female—female pairs
and the second interview with the male-male
and male—female pairs).

RESULTS
The source of the IPD-MD association

We first sought to quantify the relationship be-
tween the IPD scores of female—female twins
and risk for lifetime MD and to evaluate, using
prospective data, the three models for the causal
relationship between IPD and MD. As assessed
at a single time of measurement (N =1839), IPD
was strongly associated with a risk for lifetime
MD (hazard ratio = 1-33, y*=53-90, P <0-0001).
As predicted by the vulnerability model, among
those with no prior depressive episodes (N=
1328), IPD scores significantly predicted a future
onset of MD (hazard ratio=1-38, ¥*=14-77,
P=0-0001). In support of the state model
(N=33), controlling for the level of IPD at tl,
being in a clinical state of MD at t2 was as-
sociated with a significant elevation of IPD
(r=3-05, df=589, P=0-002). However, con-
trary to the prediction of the scar model
(N=118), IPD scores at t2 were not significantly
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Table 1.  Effect of sex, interpersonal dependence
and their interaction on risk for lifetime MDD}

Independent Hazard
Model variable(s) ratio Ve P
1 Sex 1-59 125-54 ok
2 IPD 1-49 380-98 oK
3 IPD Sex 138 59-18 HAAE
4 IPD x Sex 0-88 8-88 *x
Sex 1-43 6843 ok
5 IPD (Male) 1-55 202-48 ook
6 IPD (Female) 136 118-43 HAAE

t N=7155 for Models 1-4; 3989 for Model 5 and 3; 166 for
Model 6. For clarity, results not shown for effect of IPD in Model 3.
Model 4 contains both an interaction between IPD and sex, as well as
the main effects of sex and IPD (results for the latter are now shown).

** P<0-01; **** P<0-0001.

elevated by a history of a depressive episode
between tl and t2 (r=1-70, df =565, P=0-09).
However, a trend in the expected direction was
observed and it was therefore of interest to es-
timate the time-course of the ‘scar effect’. In
those with a depressive episode between t1 and
t2, fitting a regression line to the change in IPD
as a function of the time since recovery esti-
mated that the episode-associated increase in
IPD would be expected to return to baseline in
5-7 months after the conclusion of the episode.

Gender differences

In our combined sample of 7174 twins, females
had significantly higher IPD scores than did
males (Satterthwaite t=17-37, P<0-0001). As
seen in Table 1, when examined individually,
both sex and IPD scores were significantly as-
sociated with lifetime MD (models 1 and 2).
However, the impact of sex on the risk for MD
decreased substantially when IPD scores were
included in the model (model 3). Furthermore,
a significant interaction was seen between IPD
and sex in the prediction of MD (model 4).
This interaction arose because IPD was more
strongly associated with risk for MD in males
(model 5) than in females (model 6).

Fig. 1 depicts the risk for lifetime MD as a
function of the within-gender quartile of IPD
scores for males and females. Males show a rela-
tively linear relationship between IPD and risk
for MD across the entire range of IPD scores.
By contrast, in females, little difference in risk
for MD is seen for those in the lower 75% of
IPD scores.
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Fic. 1. Lifetime prevalence of major depression (%) as a function of the quartile of IDI score. (I, Males; B, Females.)
DISCUSSION

IPD was strongly associated with lifetime MD
in female twins. Our results, consistent with
prior analyses (Veilel, 1996; Shea et al. 1996),
also provided strong support for the vulner-
ability and state models, but only marginal
support for the scar hypothesis. Moreover, the
hazard ratio in prospectively predicting new
onsets of MD from prior IPD scores was vir-
tually identical to that seen in our cross-sec-
tional analysis, suggesting that all or nearly all
of the IPD-MD association seen in this popu-
lation is due to IPD increasing risk for MD.
Consequently, these analyses suggest that in
any cross-sectional analysis of a population, the
large bulk of the IPD-MD association stems
from the vulnerability model — that high levels
of IPD predispose to depressive episodes.
However, we also found evidence for a robust
state effect and a marginal scar effect of MD on
IPD. Being in a depressive episode clearly in-
creased levels of IPD and some of this elevation
may persist beyond the end of the episode. Of
note, further analyses suggested that the dur-
ation of this effect was limited and that IPD
levels returned to baseline by 6 months after
the depressive episode.

Consistent with prior studies (Veilel, 1996;
Turner & Turner, 1999), we found that females
had higher IPD levels than males. Both sex and
IPD levels were significantly associated with risk
for MD. When IPD levels were controlled, the
effect of sex on the risk for MD was substan-
tially decreased (from hazard ratios of 1-59 to
1-38). These results suggest that a non-trivial

proportion of the gender differences in risk for
MD might result from gender differences in
IPD.

We also observed an interaction between sex
and IPD in the prediction of M D, resulting from
a stronger relationship between IPD and risk for
MD in males than in females. In males, a con-
sistent and relatively linear relationship is seen
between IPD and risk for MD. In females, by
contrast, the association between IPD and MD
in females is ‘driven’ entirely by the elevated
risk for MD in those with IPD levels in the
upper quartile. Therefore, our analyses suggest
that the sex differences in risk for MD was seen
only in those with low IPD for their sex.

Limitations

Our results of this study should be examined in
the context of certain key limitations. To measure
IPD, we only used the ‘emotional reliance on
another person’ subscale of the Interpersonal
Dependency Inventory (Hirschfeld ez al. 1977).
Even though this subscale accurately measures a
key aspect of IPD, different results may have
been obtained had we used all three subscales.
Also, different results may have been obtained
had other IPD scales been used (Boyce et al.
1990). In addition, because the IPD measures
were based on self-report and rates of MD were
dependent on an accurate recollection of the
past, these results could have been influenced by
recall bias.

We could evaluate the three causal models
of the IPD-MD relationship only in females.
While it is plausible that the same results would
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be found in males, this need not be the case.
Finally, our entire sample is limited to Cauca-
sian twins born in Virginia. Although twins
have been shown to be representative of the
general population (Kendler et al. 1996), our
findings cannot be necessarily generalized to
other ethnic groups or regions.
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