
THE PREVALENCE OF SCHIZOPHRENIA IN 
RELATIVES OF SCHIZOPHRENIC PATIENTS 

L C C Lim, L P Sim 

ABSTRACT 
This study examines the prevalence of schizophrenia in 871 first -degree relatives of schizophrenic probands (N=121) and 658 first - 
degree relatives of age -matched controls. The controls (N=126) were medical inpatients referred for psychiatric opinion in a general 
hospital. Diagnoses in the probands fulfilled the /CD criteria for schizophrenic psychoses. Information on the relatives were obtained 
from enquiry of the family history and the hospital case records. The prevalence of schizophrenia in first -degree relatives of 
schizophrenic probands was 22 times that of the medical controls (6.8% versus 0.3%) (p<0.05). The result supports the observation 
that schizophrenia is a familial disorder. 
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INTRODUCTION 
Kraepelinro emphasized the importance of familial factors in 

his earliest descriptions of dementia praecox. Since then, many 

family studies have consistently reported increased risks of 
schizophrenia for first -degree relatives of schizophrenics com- 
pared to the general populationn-5). Based on these results, 
schizophrenia has been widely considered to be a familial dis- 
order. Pope et alitt reported that none of the total of 199 first - 
degree relatives of schizophrenics had an illness that satisfied 
DSM-IIInt criteria for schizophrenia. Abrams and Taylor(*) ap- 

plied their own criteria to a sample of 128 first -degree rela- 
tives of schizophrenics and reported only two cases of schizo- 
phrenia, giving a lifetime prevalence of 1.6%. These two Ameri- 

can studies were criticized for its small sample size, its lack of 
control sample and its lack of independent estimate of the 

frequency of schizophrenia in the general popttlation19t. 

Most family risk studies were published in the West and 

there is a dearth of information in the East. The authors de- 

cided to carry out a preliminary survey to determine the preva- 
lence of schizophrenia in the parents and siblings of schizo- 
phrenic patients in Singapore. We present our findings in this 

paper. 

METHODS 
A consecutive series of 121 patients (60 male, 61 female) 
admitted to a government psychiatric hospital for the treat- 
ment of schizophrenia were included in the study. The 126 

Department of Psychological Medicine 
National University Hospital 
5Lower Kent Ridge Road 
Singapore 0511 

L C C Lim, MBBS, MRCPsych, FAMS 
Senior Lecturer 

Woodbridge Hospital 
Jalan Woodbridge 
Singapore 1954 

L P Sim, MBBS, MRCPsych, FAMS 
Senior Registrar 

Correspondence to: Dr L C C Lim 

Genetics Section 
Institute of Psychiatry 
Denmark Hill 
London SE5 8AF 
England 

SINGAPORE MED J 1992; Vol 33: 645-647 

non -schizophrenic (50 male, 76 female) age -matched controls 
were drawn from medical inpatients referred for psychiatric 
opinion in a general hospital. 

Ideally, the diagnosis should be based on a personal inter- 

view with the individual being examined, an interview with a 

relative who knows the individual, and an examination of all 

available psychiatric medical records. From a practical stand- 
point, personally interviewing all index patients (probands) and 

their relatives can be difficult. As a result of limited resources, 
we were unable to carry out interview studies in the probands 
and the diagnoses were derived from hospital case records. In 

the controls, all patients were interviewed by one of the au- 

thors (LCCL) and a family history of psychiatric illness was 
enquired into in every case. In order to minimise errors in the 

diagnoses of the probands, the recorded symptoms were 
checked against the criteria listed for Schizophrenic Psychoses 
in the International Classification of Diseases (ICD) classifica- 
tion system00t. They must, in clear consciousness, exhibit at 

least two of the following features: (a) disorder of thought 
judged to be of schizophrenic kind; (b) persistent or recurrent 
hallucinatory experiences; (c) persistent delusions with a 

persecutory, grandiose or somatic content; (d) the presence of 
shallow, capricious or incongruous mood; (e) ideas of thought 
control or other feelings of influence and passivity; (f) cata- 
tonic motor disorders. 

A questionnaire designed to collect demographic data was 

used and a family history of schizophrenia was systematically 
recorded. A family tree was constructed and this was supple- 
mented by information available from the patients' case records. 
However we did not attempt to differentiate between the 

subtypes of schizophrenia. The limitation of our methodology 
will be pointed out in the discussion. 

RESULTS 
There were a total of 871 first -degree relatives (242 parents, 
629 siblings) of schizophrenic patients and 658 first -degree 
relatives (246 parents, 412 siblings) among the controls. The 
offsprings of these patients were excluded from the study be- 
cause most of them were under the age of eighteen. Table I 

shows the demographic characteristics of our sample. The ra- 
cial distribution reflects the distribution in the general popula- 
tion. The mean age was 36.4 years (s.d.=11.1) for the schizo- 
phrenic probands and 33.8 years (s.d.=9.8) for the controls. 
The mean age of onset of schizophrenia for the probands was 
27.0 years (s.d: 8.8). Majority of the schizophrenic patients 
were single, unemployed, and readmissions to the hospital. 

The prevalence of schizophrenia in the first -degree rela- 
tives of schizophrenic patients was 6.8%. This was in distinct 
contrast to 0.3% in the relatives of non -schizophrenic controls. 
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Table I - Demographic Characteristics of Sample Table Ill - Prevalence of Schizophrenia in first -degree 
relatives 

Schizophrenic Probands 
No (%) 

Race Chinese 103 (85.1) 
Malay 13 (10.8) 
Indian 5 (4.1) 

Age (years) Mean (s.d.) 36.4 (11.1) 
Age of Onset 
(years) 

Mean (s.d.) 27.0 (8.8) 

Marital Status Single 84 (69.4) 
Married 33 (27.2) 
Widowed/Separated 4 ( 3.4) 

Occupation Unemployed 77 (63.7) 
Housewife/Student 18 (14.9) 
Employed 26 (21.4) 

Class Status First Admission 19 (15.7) 
Readmissions 102 (84.3) 

The prevalence of schizophrenia in the parents and in the sib- 
lings were 6.6% and 6.8% respectively. There was no affected 
parents in the controls and the prevalence for schizophrenia 
was only 0.5% for the siblings of controls (Table II.) 

Table II - History of Schizophrenia in first -degree 
relatives 

Schizophrenic 
Illness 

Relatives of 
Probands 

No (%) 

Relatives of 
Controls 

No (%) 

p Values 

All Relatives 
- Yes 59 (6.8) 2 (0.3) < 0.05 
- No 812 656 
- Total 871 658 

Parents Only 
- Yes 16 (6.6) 0 (0.0) <0.05 
- No 226 246 
- Total 242 246 

Siblings Only 
- Yes 43 (6.8) 2 (0.5) <0.05 
- No 586 410 
- Total 629 412 

DISCUSSION 
The most important finding in this study is that there is in- 
creased morbidity of schizophrenia in the first -degree relatives 
of schizophrenic patients. The prevalence of schizophrenia in 

first -degree relatives of 6.8% was comparable to other pub- 
lished studies in the West (Table III). Our result is lifetime 
prevalence that have not been age adjusted and so are underes- 
timates of morbid risk. 

Family study is one of the most widely used tools in psy- 
chiatric genetics. We use the data from such studies to answer 
the question, does a psychiatric illness run in families? If genes 
are etiologically important to a disorder, then relatives of ill 

individuals (probands) should be at greater risk of the illness 
than relatives of normal controls. The demonstration that schizo- 
phrenia is a familial disorder has important implications for 
the cause of this condition. The prevalence of schizophrenia 
in first -degree relatives of schizophrenic probands - 

Study Criteria First Degree Relative 
Cases Sample 

Prevalence 
% 

Stephens et al ICD-8 12 332 3.6 
(1975) 

Tsuang et al Feighner-like 20 375 5.3 
(1980) 

Guze et al Feighner-like 4 111 3.6 * 

(1983) 9 I I1 8.1 ** 

Baron et al DSM-III 19 366 5.8 
(1985) - 

Present Study ICD-9 59 871 6.8 

* Definite schizophrenia 
** Definite and Probable schizophrenia 

in our study, was twenty-two times that of the controls. Our 
data support earlier reports that schizophrenia is a familial 
disorders' -'t and they are consistent with previous evidence that 
genetic factors play a major etiologic role in schizophrenia" . t. 

Although a genetic hypothesis predicts that a disorder will 
be familial, it is important to point out that a disorder may be 

familial for other reasons. Family members share a common 
culture and a common environment, hence familial environ- 
mental factors may confound genetic relationships. The find- 
ing of familial transmission cannot be unambiguously inter- 
preted. However the failure to find familial transmission can 
be taken as a strong sign that a disorder does not have a 

substantial genetic component. 
The authors are acutely aware of the limitation of record- 

ing family history from the patients and the hospital case 
records. Our result probably include some cases of "non -affec- 
tive psychosis". The category of "non -affective psychosis" de- 
notes a plethora of related conditions such as: paranoid disor- 
der, schizoaffective disorder and atypical psychosis. The ideal 
family study uses double-blind, case -controlled methodology 
in which diagnoses of relatives are made independent of any 
knowledge of the proband's diagnostic status. The variations 
in results between the different studies can be explained by the 
differences in methodology. The prevalence is higher in stud- 
ies where "definite" and "probable" schizophrenia were con- 
sidered as a group. Guze et al"» studied 111 first -degree rela- 
tives of schizophrenic probands, the prevalence of schizophre- 
nia fell from 8.1% to 3.6% when only "definite" schizophrenia 
was considered. In general, in studies where operationally de- 
fined schizophrenia was utilized, the morbid risk was much 
reducedt I4t. To improve on the quality of our data, some 
important methodological features such as the use of stringent 
operational criteria, the blind and independent diagnosis of 
patients and relatives, and the use of structured interview sched- 
ules would have to be employed in future prospective study. 

Most schizophrenic patients remained single, thus the first - 
degree relatives recorded were mainly siblings and parents. In 
our study, a total of 40 offsprings were recorded and the ma- 
jority of these were less than 18 years old. This group was 
excluded from the analysis because they did not reach the age 
of risk of developing schizophrenia. The small number of 
offsprings reflects the small number of married schizophrenic 
probands (N=33). The fertility of schizophrenic individuals is 

reported to be 30% to 70% below that seen in the normal 
populations. There was only a single case of schizophrenia 
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among the offsprings. The index patient was a 52 -year -old 
married lady who has been suffering from schizophrenia for 
the past thirty-five years. There was no history of schizophre- 
nia in her parents or her siblings. However her 22 -year -old 
daughter, the youngest of her six children, was afflicted by the 
same condition. 

Other than determining the familial nature of schizophre- 
nia, family studies can also clarify the familial relationship 
between schizophrenia and other psychiatric disorders. To date, 
there is no consistent relationship between schizophrenia and 
the other major psychiatric syndromes, including affective dis- 
order, schizoaffective disorder, paranoid disorder, anxiety dis- 
order, and alcoholismp6-'». There is thus a continual need for 
family studies to be conducted in order to clarify these rela- 
tionships. 

REFERENCES 

I. Kraepelm E. Clinical psychiatry: a textbook for students and physicians. New York: 
Macmillian Publishing Company Inc, 1904. 

2. Stephens DA, Atkinson MW, Kay OWE, Roth M, Garsid' RF. Psychiatric morbidity in 

parents and sibs of schizophrenics and non -schizophrenics. Br 1 Psychiatry 1975: 127:97- 

108. 

3. Tsuang M'r. Winokur G, Crowe RR. Morbidity risks of schizophrenia and affective 
disorders amont' first degree relatives of pat tents with schizophrenia, mania, depression 
and surgical conditions. Br 1 Psychintry 1980: 137: 497-504. 

4. Gum SB, ('loning, r R, Martin RL, C layton l'J. A follow-up and family study of schizo- 
phrenia. Arch Gen Poychiatry 1983; 40: 1273-6. 

5. Baron M, Gruen R. Rainer 3D, Kane 1, Asnis L, Lord S. A family, study of schizophrenic 
and normal control probands: Implications for the spectrum concept of schizophrenia. 

Am I Psychiatry 1985; 142: 447-55. 

6. Pope HG, Jeffrey M1, Cohen BM, Lipinski 3F. Failure to find evidence of schizophrenia 
in first degree relatives of schizophrenic probands. Am J Psychiatry 1982; 139: 8268. 

7. American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders. 
Third Edition Revised Washington DC: American Psychiatric Association, 1987 

8. Abrams R, Taylor MA. The genetics of schizophrenia; a reassessment using modem 

criteria. Am I Psychiatry 1983; 140: 1715. 

9. Murray RM. Reveley AM, McGuffin P. Genetic vulnerability to schizophrenia. Psychiat- 
ric Clin North Am 1986; 9: 3-16. 

10. International Classification of Diseases. 9th Revision Geneva: World Health Organiza- 
Iron,1978. 

11. Kendler KS, Gmenberg AM. An independent analysis of the Copenhagen sample of the 

Danish Adoption Study of schizophrenia: VI. The relationship between psychiatric disorders 
as damned by DSM.III in the relatives and adoptees. Arch Gen Psychiatry 1984: 41:555.64. 

12. Gottesman II, Shields J. Schizophrenia. the epigenetic puzzle. Cambridge: Cambridge 
University Press, 1982. 

13 Kendler KS, Gruenberg AM, Tsuang MT. Psychiatric illness in first -degree relatives of 
schizophrenic and surgical control patients. Arch Gen Psychiatry 1985, 42: 770-9. 

14. ramps E, Athanassenas G. Tsitourides 5, Katsnnov N, Alexandrakov P. Prevalence of 
DSM'111 schizophrenia among the first -degree relatives of schizophrenic probands. Acta 
Psychiatr Scand 1985; 72: 382-7. 

15. Haverkamp F, Propping P, Polger T. Is there an increase of reproductive rates in schizo- 

phrenics?). Critical review of the literature. Arch Psychiatr Nervenkr 1982; 232.439-50. 

16. Smeraldi E, Negri P, Melia AM. The genetic study of affective disorders. Acta Psychiatr 
Scand 1977; 56: 382-98 

17. Loranger AW. Genetic independence of manic depression and schizophrenia. Acta Psychiatr 

Scand 1981; 63: 44452. 

I8. Angst 1, Felder W, l.ohmeyer B. Schizoaffective disorder: results of a genetic investigation: 

1.1 Affective Disord 1979; 1: 139-53. 

19. Baron M. Gruen R, Asnis L, Kane 1 schizoaffective illness, schizophrenia and affective 
disorders: Morbidity risk and genetic transmission Acta Psychiatr Scand 1982; 65: 253-62. 

20. Kendler KS, Greenberg AM, Strauss 1S. An independent analysis of the Copenhagen sample 

of the Danish Adoption Study of schizophrenia_ 1. The relationship between anxiety disorder 

and schizophrenia. Arch Gen Psychiatry 1981; 38: 973-7. 

21. Cotta NS. The familial incidence of alcoholism: A review. J stud Alcohol 1979. 40: 89. 

116. 

Prevention of Osteoporosis 
organised by the Department of Orthopaedic Surgery, 

National University Hospital, Singapore 

Date: 8 -9 April 1993 
Venue: The Pan Pacific Hotel, Singapore 

Tentative Scientific Programme: 
* Plenary lectures 

Symposia 
* Free paper and poster presentation 

Scientific Highlights: 
Prevention and management of Osteoporosis 

* Epidemiology of Osteoporosis 
* Clinical and biochemical aspects of Ostoporosis 
* Imaging techniques and advances 
* Implications, assessment and treatment of Osteoporosis 

For further information, please contact: 
The Symposium Secretariat 
Communication Consultants 
336 Smith Street, #06-302 
New Bridge Centre 
Singapore 0105 
Tel: (65) 2279811 
Fax: (65) 2270257 

647 



ANSWER TO ELECTROCARDIOGRAPHIC CASE 
Diagnosis: acute infero-postero-lateral myocardial infarction 

DISCUSSION 
The ECG shows Q waves in leads I, II, aVL and V6; coved 
and elevated ST segments in II, III, aVF, V5-6; tall broad R 

waves in VI -3; ST depression with tall upright T waves in 
Vl-2. A few minutes after this ECG was completed, he was 

noted to have sustained ventricular tachycardia on the ECG 
monitor with clenching of teeth and twitching of limbs. He 
was subsequently cardioverted with DC shock 200 Joules. 

The interesting feature in this ECG is the tall R wave in 

VI with an RIS ratio of > 1. The differential diagnosis of a tall 
R wave in VI includes: (1) Posterior myocardial infarction, 
(2) Right ventricular hypertrophy, (3) Right bundle branch 
block, (4) Left -sided accessory pathways of the Wolff - 
Parkinson -White syndrome, (5) Duchene muscular dystrophy, 
(6) Mirror image dextrocardia, (7) Dextroposition of the heart, 

(8) Normal variant. 
The posterior wall of the heart is the posterobasal or 

dorsal aspect of the left ventricle and is that pari of the left 
free wall situated between the lateral (superior) and the 
inferior walls, towards the base of the left ventricular cone. 

As none of the leads in the conventional 12 lead ECG look 
directly at the posterior surface of the heart, diagnosis of 
true posterior infarction must be made from inverse or mirror 
image changes in leads facing the uninjured anterior surface 
of the heart, viz in leads VI -3t11. The changes of acute pos- 

terior wall infarction are: (i) tall and slightly widened R waves 
in V1-3, with R:S ratios >1 and R wave duration of 0.04 
seconds or more,f2'31 (ii) tall, upright and symmetrical T waves 

in leads V1-3, and (1ü) depressed, concave -upwards ST seg- 

ments in leads V1-2. 
In the normal heart, the larger mass of the left ventricle 

compared to the right ventricle results in an initial small r 

wave (due to .septal depolarisation from left to right) followed 
by a deep S wave in V I (due to the dominant effect of the 

left ventricle) In acute posterior wall infarction, the loss of 
late posterior wall vectors allows the anterior wall vectors to 

dominate and this is manifested in tall and broad R waves in 
V1-3. The T wave vector is always directed away from the 
ischaemic surface. Therefore in posterior infarction, the T wave 
is directed anteriorly, resulting in tall symmetrical T waves in 
V1-3. The T waves in the left lateral leads V4-6 are low and 
frequently inverted. Einsenstein et al showed that when the 
amplitude of the T wave in V2 minus the amplitude in V6 is 
0.38mV or more, it had a sensitivity of 81% and a specificity 
of 75%u91. The ST segment vector is directed toward the in- 
jured surface, in this case posteriorly where it would be coved 
and elevated. This is reflected in reciprocal changes in the 
anterior leads V1-3 which show depressed, concave upward 
ST segments. 

Posterior myocardial infarction rarely occurs in isolation. 
It is nearly always associated with inferiod'1 and/or lateral 
infarction as shown in this example. 

Nestieof4J showed that the combination of a wide Q wave 
in aVF with an upright T wave in VI is the best predictor of 
posterior wall myocardial infarction, with a sensitivity of 78%, 
a specificity of 89% and a predictive accuracy of 86%. 

Arkint7l showed that the combination of an R wave dura- 
tion greater than or equal to 0.04 seconds and an upright T 
wave in VI had a specificity of 98%, a predictive accuracy of 
80%, but a sensitivity of only 12%. 
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