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These cases of twin sisters with psychotic illness were
presented in a case conference to enhance the treatment
of each twin by examining both cases together, to inform
clinicians regarding issues relevant to the care of twins,
and to evaluate the roles of genetics and environment in
psychosis. Although the zygosity of these twins is open to
question in the absence of blood group analysis or other
genetic markers, several observations associated with
monozygosity (1) are apparent in these cases. Specifically,
childhood photographs show remarkable similarities in
appearance of the twins, family members perceived them
as identical, and examination of their placenta led the ob-
stetrician to state they were most likely monozygotic. To-
day zygosity can be determined by a knowledgeably per-
formed examination of the placenta and membranes at
the time of birth in about two-thirds of cases (2).

Case Presentation

Jane and Susan are 43-year-old, single, white, left-
handed, Jewish women with the same current clinical di-
agnosis: schizoaffective disorder and a personality disor-
der characterized by unstable interpersonal relation-
ships, identity disturbance, and affective instability. Both
also have reading problems, and they were diagnosed
with dyslexia in childhood. During the last year, Jane has
been a patient in a research unit and has subsequently
been treated both in the day hospital and by the con-
tinuing care service of a mental health center on the East
Coast. During the 1970s and 1980s, Susan received inpa-
tient and outpatient treatment at this center. She has
lived on the West Coast for the last 6 years.

Psychiatric Histories

Jane. Jane was admitted to the mental health center for
the first time at the age of 23, when she drank a nonle-
thal amount of paint thinner in an attempt to end her
life. Precipitants to Jane’s admission seemed to be Su-
san’s first admission less than 12 months previously and
the little contact Jane had had with her therapist during
the preceding months. At that time, Jane was described
in her records as paranoid, disorganized, and preoccu-
pied with her therapist’s family, vitamin therapy, and her
weight. She was treated with thiothixene, 400 mg/day.
Since then Jane has been readmitted nine times (Fig-
ure 1). Precipitants have been mainly changes in rela-
tionships (e.g., mother moving to a different state, con-
flicts in relationships with Susan, a therapist, and a
significant other), job-related stress, and medication
noncompliance. She has believed she was God; however,
she has also heard voices of God referring to a man she
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FIGURE 1. Ages at Hospital Admissions of Female Twins
With Psychotic lliness
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met during a trip to Israel, and she has received mes-
sages from cars telling her to kill people. She has been
variously described as cheerful, restless, and overtalk-
ative and at other times as sad and suicidal, although
these mood symptoms have not always been present.
She has had suicidal ideation many times but has not in-
jured herself since her early suicide attempt. She has,
however, tried to hurt others, such as when she unsuc-
cessfully attempted to smother her roommate with a pil-
low during one admission.

Jane was treated with lithium (up to 1500 mg/day) for
approximately 16 years (age 25-41) in combination with
perphenazine (up to 32 mg/day) for over 10 years (age
31-41). Lithium and perphenazine were discontinued
because of uncontrolled symptoms and tardive dyskine-
sia, and olanzapine was used briefly before switching to
clozapine treatment. Her current medication regimen
includes clozapine, 425 mg/day, and clonazepam, 0.5
mg/day. She has been in individual and group therapy
and in day programs. She currently sees a male psychia-
trist for both medications and therapy. Her longest pe-
riod without mental health center admissions (age 31-
38) occurred during treatment with lithium and per-
phenazine, beginning immediately after termination
with the female therapist she had seen since age 20. It
was also during these 4.5 years of apparent “remission”
that she had her only relationships, sequentially, with
three significant others. During that time she lived with
significant others and then with her mother and worked
intermittently. Her admission at age 38 was precipitated
by suspicion that a significant other had stolen her
money.

Jane has worked as a waiter, a taxicab driver, and in
real estate sales, although she is currently unemployed
and receives Social Security Disability Insurance. She has
had multiple sexual partners, including men and
women, but currently has no significant other. She has
not been married, has no children, and has had no preg-
nancies. She lives alone in an apartment.

Jane’s past medical history is significant for a left ova-
rian cyst diagnosed at age 40. She had normal head
magnetic resonance imaging (MRI) and an EEG at age 42.

Susan. Susan was first admitted at age 22, after she had
just lost a boyfriend, had not seen her therapist for 2
months, had just received a marriage proposal, and was
facing final examinations in school. She thought that the
radio was speaking to her and that the bottom of her
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body was falling off. She was described then as paranoid
and disorganized, with thought blocking and loose asso-
ciations. She was treated with trifluoperazine, 20 mg/day.

She was subsequently admitted eight more times, but
she has not been admitted in over 7 years (Figure 1). Like
Jane, precipitants to Susan’s admissions have usually
been changes in relationships (e.g., changes in her rela-
tionship with Jane, therapists being away, feeling “too
close” early in relationships with potential boyfriends),
job-related stress, and medication noncompliance. Like
Jane, Susan has experienced hearing voices of birds tell-
ing her to take her life. She has also been variously de-
scribed as euphoric and depressed, but mood symptoms
have not always been present. She has had suicidal ide-
ation less frequently than Jane and has never injured
herself. Like Jane, she has tried to hurt others, including
hitting staff members, during two admissions.

Susan’s medication regimen has been similar to Jane’s.
She was treated with a combination of lithium (up to
1500 mg/day) and a typical antipsychotic, trifluopera-
zine (up to 60 mg/day), for approximately 14 years (age
25-39). After she developed tardive dyskinesia, her triflu-
operazine treatment was switched initially to risperi-
done and then to clozapine. She currently takes 600 mg/
day of lithium carbonate, 425 mg/day of clozapine, and
20 mg/day of paroxetine for her anxiety symptoms. Su-
san has been in individual and group therapy and in day
programs. She currently sees a male psychiatrist and a
female therapist. Her longest admission-free period con-
tinues at 7 years. During this time her lithium and anti-
psychotic medication treatments have been continuous,
and Susan has had three relationships, the first two of
which lasted 6 months and the last of which continues
after approximately 6 years. These are her only relation-
ships with significant others that have lasted for more
than 3 months. Earlier admission-free periods were asso-
ciated with a therapeutic relationship (age 26-30) and
with living with her mother (age 23-26).

Susan has worked as a bricklayer, ski instructor, and
art therapist. She currently works part-time in food deliv-
ery and collects Supplemental Security Income and So-
cial Security disability insurance. She has had numerous
sexual relationships, mostly with men. She has not been
married, has no children, and has had no pregnancies.
She lives in a house with roommates.

Susan’s medical history is significant for one head in-
jury with loss of consciousness when her father dropped
her at age 18 months. She also had one seizure as a
child, possibly febrile. When she was 40, a pituitary mi-
croadenoma was diagnosed and treated with bromocrip-
tine, up to 7.5 mg/day. Bromocriptine treatment was dis-
continued after she began treatment with clozapine.
Except for the pituitary microadenoma, the results of
head computerized tomography scans and MRIs were
normal at age 40; an EEG at age 30 was normal.

Psychological Testing

Neuropsychological and personality test results have
been stable over many years. The best WAIS-R full-scale
1Q estimates are 97 for Jane and 87 for Susan. Jane’s ver-
bal 1Q of 96 is notably higher than Susan’s 77. Both rank
high on WAIS-R tests of fluid reasoning with nonverbal
materials. Susan is stronger on visual tests that rely
heavily on attention, sequencing, and an understanding
of social schemas. Both have reading comprehension
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problems, but Susan’s are worse. Both have attention or
executive system dysfunction, which is evident in difficul-
ties encoding supra-span information and on the Wiscon-
sin Card Sorting Test (3), but Jane’s is more pronounced.

On the basis of the MMPI, both women were noted to
be narcissistic, but Susan seemed especially sensitive,
thin skinned, and high strung. On the basis of the The-
matic Apperception Test (4), Jane was noted to be partic-
ularly sensitive to affective arousal and quite susceptible
to becoming disorganized. On the basis of the Rorschach
test, both sisters are seen as having borderline character
structures with impaired object relations, poor impulse
control, and inadequate ego development. Both have
been confused about their sexuality.

Family Psychiatric History

The twins report that their brother, now 39, has an af-
fective disorder and dyslexia. Records indicate that both
parents have suffered from affective disorders. Accord-
ing to the twins, one of their father’s sisters has an affec-
tive disorder. According to records, their paternal grand-
mother had a psychotic illness, the nature of which is not
clear. Susan and her mother state that their paternal
grandmother suffered from epilepsy. Records state that
their maternal grandmother experienced postpartum
depression.

Personal Developmental History

The twins were born after a normal pregnancy. Jane
was delivered first, by low forceps, and weighed 2544 g.
Susan was delivered spontaneously and weighed 2296 g.
Records indicate they were normal newborns, and their
mother reports they passed developmental milestones
at appropriate ages.

Family life was chaotic. The twins’ father, an electrical
engineer, had an explosive temper. The children feared
him. They have described their mother, an actress and
real estate broker, as self-centered. Their only sibling, a
brother, is 4 years younger. Jane says that he has been
cruel to her (e.g., once when she asked him to take her
to the hospital, he took the keys to the car and left her at
home alone). However, Susan has enjoyed a close rela-
tionship with him.

Both twins were diagnosed with dyslexia in grammar
school and were subsequently tutored. When they were
age 12, their parents divorced, triggering a period of in-
stability in their living arrangements. During this time
they lived variously with their mother and her boyfriend,
at boarding school, and with their father and his new
wife. While at boarding school, they experimented with
LSD (Jane, “a few” times; Susan, approximately 20 times)
and marijuana. At age 18 they graduated from high
school and started living separately. Neither had many
friends growing up. They do not report ever being physi-
cally or sexually abused.

They dropped out of different colleges after 2 years.
Jane majored in psychology; Susan, in art and recreation
therapy. At the suggestion of their father’s third wife,
who was a psychologist, they each started individual psy-
chotherapy focusing on anxiety related to separating
from their family (Jane at age 20; Susan at 19). Both de-
veloped intense relationships with their therapists.

The twins grew up together in a variety of different en-
vironments and later remained close, although they did
not live together. Their courses of illness and treatment
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have shown remarkable similarity, although Jane has
been admitted several times in recent years, whereas Su-
san has not been admitted during the last 7 years. The
twins’ relationships with each other, with significant oth-
ers, and with their mother, as well as their medication
compliance, appear to be important influences on their
courses of illness. Both enjoy the company of others but
can become paranoid and disorganized in close relation-
ships. Their histories indicate that Susan has been in-
volved with her current boyfriend for over 6 years, by far
the longest relationship of either twin. Susan’s sexual ori-
entation has been mainly toward men; Jane’s has been
toward both men and women. Although the twins were
reluctant to discuss their relationship directly, histories
and interviews suggest that they sincerely care for one
another, although they may be competitive at times.
Jane said only that she thinks her sister had a more se-
vere psychotic illness and more severe dyslexia but has
adapted better over time and that her sister has received
more attention from their mother. Susan said only that
she has a positive regard for Jane and thinks Jane is more
outgoing.

Interviews
Jane (Interviewed by M.T.T.)

During the interview Jane appeared well groomed and
was casually dressed. She was cooperative and made
good eye contact. There were no obvious abnormalities
of speech. Her mood was “fine.” Her affect was generally
euthymic, although she occasionally appeared anxious
and sad, appropriate to the content of her speech. Her
thought process was somewhat tangential. Her thought
content was significant for grandiose and paranoid delu-
sions (e.g., she thought that she was supposed to marry
Prince Charles and that the CIA was after her; she
thought that she received messages from trucks). Jane
expressed a wish to be more independent of her mother
and the messages. She reported no frank auditory hallu-
cinations and showed no evidence of suicidal or homi-
cidal ideation. Her insight and judgment were poor.

Susan (Interviewed Via Telephone by J.P.K.)

Susan had no abnormalities of speech and described
her mood as “pretty good.” According to her psychiatrist,
she experiences intermittent anxiety, apathy, and amoti-
vation, and her affect is often “blunted.” During the in-
terview her thought process was goal directed, and she
reported no auditory hallucinations or suicidal or homi-
cidal ideation. She said she was not sure if other people
could read her mind. She stated that medication and her
relationship with her boyfriend have helped control her
illness. Her insight and judgment were fair.

Discussion

DSM-IV Diagnosis

On the basis of the information gathered so far, the most
likely diagnosis for axis I may be schizoaffective disorder,
based on the presence of both schizophrenic psychotic
symptoms and affective symptoms, relatives with a his-
tory of psychotic and affective disorders, and a chronic
clinical course of illness. For axis II, results of psychologi-
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cal testing and clinical manifestation of behavior patterns
characterized by unstable interpersonal relationships,
identity disturbance, and affective instability suggest the
most likely diagnosis may be a borderline personality
disorder.

Courses of lliness: The Role of Relationships

Concordance rates for schizophrenia in monozygotic
twins have been generally reported as less than 50% (5),
rising with increasing severity of illness (6) and female sex
(7). Nonschizophrenic co-twins have a wide variety of
clinical pictures, ranging from psychotic conditions to no
mental illness (8). Studies of discordant pairs have shown
that birth order, birth weight, difficulties during birth,
physical condition at birth, or physical strength in early
childhood have generally not been associated with the de-
velopment of schizophrenia (8, 9).

In contrast to discordant pairs, concordant pairs were
closer to each other in childhood, were more often
brought up alike by their parents, tended to have less so-
cial contact with other children, and tended to come from
a lower social class and a worse economic situation than
discordant pairs (7). Kringlen (10) found similarities in age
at both onset and admission in concordant twins (less
than 4 years in 65% and 50%, respectively). Abe (11)
showed that monozygotic twins were more likely to have a
similar age at first episode if they lived together than if
they lived apart.

The most extensively reported cases of sisters with
schizophrenia are probably the Genains, identical qua-
druplets with schizophrenia who were evaluated initially
in their 20s and later followed up at age 51 (12). These pa-
tients suggested that premorbid personality was indica-
tive of later functioning since the most dependent sister
during childhood and adolescence had the most impaired
functioning during adulthood.

Jane and Susan are similar in a variety of respects (Table
1), including age at beginning of therapy, age at first ad-
mission, number of admissions, and medication history.
Yet, based on admission data, Susan appears to have func-
tioned much better than Jane since age 35. During an ear-
lier 4-year period (age 31-35), Jane seems to have gener-
ally functioned better than Susan.

Available information suggests that sibling identifica-
tion (13) and rivalry (14) may be important influences on
courses of illness. Jane’s first admission occurred within 1
year of Susan’s, when she drank paint thinner at the time
Susan was working as an art and recreation therapist. Also,
Susan was admitted 3 months later after assaulting Jane,
saying she was “tired of caring for” her sister, and Jane
stated in the interview that their mother paid more atten-
tion to Susan. In addition, Jane thinks that Susan has a
more severe illness, despite the fact that Jane does not ap-
pear to be functioning as well as her sister at this time.

The presence of a significant other may lead to im-
proved functioning in these patients because it lets each
twin feel valued for herself and decreases the competition
for the mother’s attention. Accordingly, Susan has rarely
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TABLE 1. Similarities and Differences Between Female Twins With Psychotic lliness

Variable Jane Susan
Similarities
Age at beginning of therapy (years) 20 19
Age at first admission (years) 23 22
Diagnoses Schizoaffective disorder, borderline personality Schizoaffective disorder, borderline personality

disorder, dyslexia
Number of admissions 10
Medication history

Responsive to lithium and typical antipsychotics,
side effects were extrapyramidal symptoms and
tardive dyskinesia; responsive to clozapine

disorder, dyslexia

9

Responsive to lithium and typical antipsychotics,
side effects were extrapyramidal symptoms
and tardive dyskinesia; responsive to clozapine

Results of magnetic resonance Normal Normal
imaging/EEG
Aggression toward others Yes Yes
Differences
Suicidality Frequent suicidal ideation; one suicide attempt Rare
Head injury None One with loss of consciousness as a child
Seizure None One, possibly febrile

Men and women
Clozapine, clonazepam
Frequent admissions recently

Sexual preference
Current medication
Course

Mainly men
Clozapine, paroxetine, lithium
No admissions in more than 7 years

been without a significant other during the last 7 years and
has not been admitted during that time, and Jane had rela-
tionships with significant others during the 4.5 years of
her longest interval between admissions (age 31-38). The
only admission of either twin while with a significant
other was Jane’s at age 38.

In addition to relationships with significant others, rela-
tionships with mother and therapists seem to affect the
frequency of admissions. Susan was not admitted while
she lived with her mother (age 23-26). Jane lived with her
mother for 6 months during her longest period without
admissions (age 31-38). Susan’s longest therapeutic rela-
tionship was associated with a 4-year period without ad-
missions (age 26-30). However, Jane was admitted six
times during her longest therapeutic relationship (age 20—
31). Admissions for both twins have also been precipitated
by job changes, which likely involve changes in relation-
ships with co-workers and may be associated with vulner-
ability due to more independent functioning.

Both twins characterize their longest relationships as
being with “supportive” partners, and both have struggled
when they have experienced emotional overinvolvement
by others. This is consistent with the finding that high ex-
pressed emotion in relatives (characterized mainly by crit-
ical comments, emotional overinvolvement, and hostility)
is associated with a high relapse rate in patients with
schizophrenia (15). The twins say that many of their rela-
tionships have ended at the choice of their partners (e.g.,
one ended because a partner needed more time for his
son). Psychological testing suggests differences between
the twins that may affect their relationships. Jane seems
particularly sensitive to affective arousal and is suscepti-
ble to becoming disorganized, whereas Susan seems to
understand social schemas better but is more “thin
skinned.” In light of this, gradual development of relation-
ships for both twins seems very important.

Role of Medication

Medication has also played an important role in prevent-
ing readmission for these twins, although compliance has
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been problematic. Records for both twins indicate that sta-
ble relationships are associated with medication compli-
ance, whereas unstable relationships are associated with
medication noncompliance and subsequent admission.

Medication response has been remarkably similar in
these cases. Both twins responded to lithium and a typical
antipsychotic. Both developed tardive dyskinesia. Both
are now being treated with the same dose of clozapine, al-
though they are being treated independently. It is of inter-
est that monozygotic twins with schizophrenia have been
reported to respond well to the same dose of clozapine
(16). Given her current presentation, Jane may benefit
from a higher dose of clozapine. Unlike her sister, Jane is
no longer taking lithium and is not being treated with an
antidepressant. History indicates that Jane has had more
frequent suicidal ideation than her sister. She may benefit
from the addition of an antidepressant in the future. Lith-
ium treatment has been associated with decreased suicid-
ality, and clozapine may have a similar effect (17, 18).
These medications may have contributed to the rarity of
Susan’s suicidal ideation, although they do not seem to
have yielded the same benefit for Jane.

Other Influences on the Course of lliness

Some other factors may also be important to the twins’
courses of illness. Jane’s history, unlike Susan’s, is signifi-
cant for a suicide attempt, which predicts a high rehospi-
talization rate in patients with schizoaffective disorder
(19) and poor global mental health in patients with bor-
derline personality disorder (20). Other differences be-
tween the twins, specifically Susan’s history of low birth
weight (less than 2500 g), head injury with loss of con-
sciousness, and greater use of LSD, would more likely lead
to a poorer course for Susan compared with her twin (21—
23), which is not shown by her history. Susan’s recent
course is more consistent with improved functioning dur-
ing the second and third decades after index admission in
patients with borderline personality disorder, reported by
McGlashan (24), but borderline personality disorder may
be less influential in determining the overall course of ill-
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ness than the axis I disorder (25). The intervals between
the twins’ admissions do not become shorter over time, as
would be suggested by a process of kindling or behavioral
sensitization (26, 27). This may be due to the impact of
psychotropic medications, but a role for relationships in
interrupting this process (perhaps by promoting compli-
ance or mediating stress) cannot be ruled out.

Conclusions

The cases of twin sisters presented here cannot defini-
tively point to any particular hypothesis about the role of
genes and environment in psychosis. Nonetheless, they
suggest that significant relationships, as well as medica-
tions, have a strong impact on the course of illness. Living
in a partnership has previously been found to predict bet-
ter outcomes in patients with schizophrenia (28), and this
seems likely also true for patients with other forms of psy-
chotic disorder. More research is needed to clarify the
most essential aspects of relationships in promoting
higher functioning concerning identical twins concordant
for psychosis with personality disorder.
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