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Summary. Results of glucose tolerance tests in a select- 
ed group of 1718 patients studied at the thirty-second 
week of gestation are related, a) mainly to the maternal 
weight, and b) in part  to the maternal age, foetal maturi ty  
at delivery and foetal weight at delivery. No clear pre- 
ference between the three tests emerges, but  the K value 
(glucose disappearance rate after I.V. glucose) appears to 
be most sensitive to the variables studied. I t  is nob 
possible to predict the foetal outcome with information 
obtained from a glucose tolerance test carried out at the 
thirty-second week of gestation. 

Etude prospective de trois tests de tolgrance au glucose 
chcz des fcmmcs cnceintes choisies c~ cause d'un diab~te 
potcntiel, en relation avec les consdqucnccs pour le foetus 

gdsumd. Les rdsultats des tests de toldrance au glucose 
dans un groupe sdlectiormd de 1718 patientes 6tudides au 
cours de la trente-deuxi@me semaine de gestation sent 
compards 1. prineipalement au poids maternel, et 2. en 
partie ~ l'~ge maternel, ~ la maturitd foetale et au poids 
foetal lors de la ddlivranee. Aucune prdfdrence nette 
n 'apparait  entre les trois tests, mais la valeur K (vitesse 
de disparition du glucose apr~s glucose i.v.) est la plus 
sensible aux variables dtudides. I1 n'est pas possible de 

prddire les consdquences sur le foetus ~ partir de l'informa- 
tion obtenue d 'un test de toldrance au glucose effeetud 
la trente-deuxibme semaine de gestation. 

Prospektive f)berpri~fung yon 3 Gtucosetolcranztcsts bei 
Schwangcren mit Verdacht auf potcntieUen Diabetes in Hin- 
sicht auf das Schicksal des Foctcn 

Zusammcnfassung. Die Glueosetoleranz-Tests bei 
einem ausgew/~hlten Kollektiv yon 1718 Frauen die in 
der 32. Schwangerschaftswoehe durchgefiihrt wurden, 
werden a) vor allem durch das Gewicht der 2r b) z.T. 
aber auch dutch ihr Alter, den Reifegrad des Foeten bei 
der Entbindung und sein Geburtsgewicht beeinflul3t. Ein- 
deutige Vorziige liel3en sich fiir keinen der 3 Tests ermitteln, 
doeh scheint yon den untersuchten Variablen der Wert 
(Glucose-Sehwundrate nach i.v. Inj ektion) am empfmdlich- 
sten zu sein. ~t~ber das Sehicksal des Foeten lassen sich an 
Hand eines in der 32. Sehwangerschaftswoche durchgefiihr- 
ten Glucosetoleranz-Tests keine Voraussagen machen. 

Key-words : Glucose tolerance test, oral GTT, cortisone 
GTT, I .V .  GTT, pregnancy, potential diabetes, latenb 
diabetes, gestational diabetes, foetal results, perinatal 
mortality. 

The increased foetal  mor ta l i ty  in established mater-  
hal  diabetes has long been recognized (Harley and 
Montgomery,  1965). I t  is less dear ,  however,  whether  
p regnancy  adversely affects the perinatal  mor ta l i ty  
during the period of a mother ' s  life before she develops 
clinical diabetes. 1 Retrospect ive studies of the foetal 
outcome during this period, in mothers  who subsequent- 
ly developed frank diabetes, have demonst ra ted  a high 
perinatal  mor ta l i ty  rate and  an  increased incidence of 
babies of high bi r th  weight  (Malins and  Fitzgerald, 
1965). Prospect ive studies, however, on the condit ion 
of the foetus during this period are still incomplete 
( t Iadden and Harley,  1967). Fur thermore,  we have 
little knowledge of the value of tests of carbohydra te  

1 The presently accepted classification of the stages in 
the manifestation of diabetes are: 
1. PotentiM diabetes: Normal oral glucose tolerance but 

other clinical criteria to suggest a greater risk than 
normal of developing diabetes. 

2. Latent  diabetes : Normal oral GTT, but  which becomes 
abnormal temporarily during stress (e.g. pregnancy, or 
during a cortisone-stressed GTT). This included the 
group referred to as Gestational Diabetes. 

3. Asymptomatic diabetes: Persistent abnormal oral GTT 
but  no symptoms. 

4. Clinical diabetes: Abnormal oral GTT with symptoms. 

tolerance in predicting the outcome of the pregnancy 
in the individual patient.  

During the last six years we have studied 1718 
pregnant  patients,  who fulfilled certain clinical criteria 
suggestive of potential  diabetes, in an a t t empt  to  
ascertain whether  any  abnormal i ty  of glucose tolerance 
was of value in predicting the foetal outcome when car- 
ried out  at  the thir ty-second week of gestation. 

Methods 

The glucose tolerance tests (GTT) and  the criteria 
for interpretat ion are shown in Table 1. The GTTs were 
carried out  at  the antenata l  outpat ient  clinic, by  a staff 
nurse specially t rained for this investigation. The 
mothers  a t tended fasting, in the morning, having been 
asked to take a normM diet (carbohydrate  content  
250- -300g  daily) for the previous three days. They  
sat  resting in a group while the tests were carried out.  
Blood samples were obtained by  venepuncture,  f rom 
an antecubi tal  vein;  bu t  an indwelling needle was used 
for the intravenous test. Blood glucose was measured 
th roughou t  the s tudy  by  the Autoanalyser  adapta t ion  
of the Hoffman technique. 
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Blood samples were taken fasting, and at 30, 60, 
90 and 120 rain for the oral GTT and cortisone GTT: 
and fasting and at approximately 10-minute intervals 
for 60 min in the intravenous GTT. For the intravenous 
GTT the absolute rate of glucose disappearance, K, was 

cent, cortisone 18 per cent and intravenous t7 per cent). 
Those with abnormal tests varied between 3 and 4 per 
cent of all patients. They were reviewed at a special 
antenatal clinical supervised by the authors and were 
seen at two-weekly intervals and weekly after the 

Table 1. Glucose tolerance tests employed during the study 

Dates Test Glucose Criteria of abnormality Humber 
load venous blood glucose of tests 

and K value performed 

1963--64 Oral GTT 50 g 1 h -- 140 rag% 625 
2 h -- 110 rag% 

1965--66 50g l h -  160 rag% 545 Cortisone GTT 
(50 mg cortisone acetate 
8 h and 1 h before test) 2 h -- 140 rag% 

1967--68 Intravenous GTT 25 g K < 1.40 548 
1718 

estimated from the best fitted slope of the rate of fall 
of blood glucose from the peak, using the equation 
K = loge 2.t/2, where t/2 is the time in minutes for the 
blood glucose to fall to half its previous value (Duncan, 
1959). (A perspex calculator was devised for this 
measurement from the graph on semflogarithmic 
paper). The criteria for interpretation of the GTT as 
"normal" or "abnormal" were applied to results of 
single tests: no estimate of reproducibility was made, 
as the number of patients was large. The levels of blood 
glucose were selected for analysis of the oral GTT be- 
fore the British Diabetic Association suggested levels 
were available (which suggested a 1-h figure of 160 mg 
per cent) (Hadden and Harley 1967). The figure for the 
abnormal value of K < 1.40 was obtained from a pre- 
vious study of glucose tolerance tests in pregnancy at 
this centre (Billis and Rastogi 1966). 

Patients 

All patients who attended the antenatal clinic of 
the Royal Maternity Hospital, and who were booked 
for delivery, were screened. (4765 were screened in 
1963--64, 3080 in 1965--66 and 3299 in 1967--68). 
The screening procedure was carried out by the doctor 
making the initial clinical examination, and those 
patients who were not already frankly diabetic and 
who fulfilled one or more of the criteria shown in 
Table 2, were selected to have a glucose tolerance test. 
During each of the three two-year periods the same 
type of GTT was carried out on all patients --  (1963--64 
oral GTT; 1965--66 cortisone GTT and 1967--68 I.V. 
GTT). A group of control patients were selected during 
1963--64, and during 1965--66 who had none of the 
maternal selection criteria. Those who were not already 
frankly diabetic and who fulfilled one or more of the 
criteria shown in Table 2 were selected for study. The 
number selected for study varied between 13 and 18 per 
cent of all patients according to the test used (oral 13 per 

Table 2. Patients screening positive to each selection criterion 

1Yfaternal selection criteria Test employed 
Oral Cortisone Intravenous 

Big baby (> 4.1 kg) 258 194 190 
Glycosuria 188 67 103 
Family history of diabetes 94 133 150 
Obesity ( > 91 kg) 85 21 30 
Unexplained perinatal 
death 37 139 79 
Foetal abnormality 15 69 57 
Others 33 72 84 
(Controls) 50 6 6 0 

Total patients screened 4765 3080 3299 

Big baby: Any baby in a previous, or the present, pre- 
gnancy which was reliably known to be over 9 lb (4.1 
kg) birth weight. 

Glyeosuria: Significant glycosuria of at least "one plus" 
confirmed by routine Clinitest examination on two 
occasions during the antenatal period. 

Family history: A history of frank diabetes in any close 
relative of the patient or her husband (parent, grand- 
parent, sib, uncle, aunt). 

Obesity: Maternal weight of over 200 lbs (90 kg) at any 
time during the current pregnancy. 

Unexplained perlnatal death: A history of intrauterine or 
neonatal death (up to 7 days), not explicable by known 
obstetric or other medical hazards. 

Foetal abnormality: Patients delivered of a congenitally 
abnormal foetus in a previous or the current pregnancy. 

Others: Patients in whom a GTT was carried out for other 
criteria, including gross polyhydramnios, and those 
whose clinical selection was subsequently rejected as 
not quite fulfilling the necessary criteria. 

Controls: Patients selected who were definitely negative 
to all the screening criteria. 

thirty-sixth week. No special alteration to the normal 
standard of obstetrical care were advised except that  
patients were not allowed to continue past term and 
were induced then if labour had not already com- 
menced. (These patients with abnormal tests could be 
classified as latent, or gestational diabetics if the test 
was subsequently shown to return to normal post- 
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par tum;  we have avoided using these terms, and al- 
though we have used the accepted blood glucose levels 
of abnormali ty  to analyse the overall foetal results, 
major aim of this paper is to assess the effect of the 
blood glucose during pregnancy as a continuous vari- 
able). 

Results 

The foetal outcome in the 1718 cases studied has 
been analysed and forms the basis for this paper. These 
results have been subjected to computer analysis in 
an attempt to ascertain whether any of the variables 
studied could he used to discriminate accurately be- 
tween the two possible outcomes of pregnancy, i.e., 
baby  alive or baby  dead. 

sions from these figures. There appears to be little 
difference between the perinatal mortal i ty  for normal 
and abnormal tests in the group dying as the result of 
fetal abnormalities, although the rate is consistently 
a little higher in the abnormal group for all three tests. 
The perinatal mortal i ty  rate is consistently higher in 
the GTT-abnormal group for Rhesus disease and un- 
explained perinatal mortal i ty in all three tests. 

Computer analysis 

This has been carried out only for the cortisone and 
intravenous glucose tolerance tests. We have posed a 
number  of questions and subjected these to analysis 
in the hope tha t  we would obtain some definite answers. 
Table 5 gives the mean, range and variance of the data 

Table 3..Foetal results 

Oral GTT Cortisone GTT I/V GTT 

Normal Abnormal Normal Abnormal Normal Abnormal 

Deliveries 
> 28 weeks 499 129 433 120 457 99 
Perinatal 
IV[ortality % 6.2 10.8 6.0 10.8" 7.2 8.1 
Hospital 
Perinatal 6.5 5.2* 4.8 
l~ortality 

* g 2 ~- 5.1 p~o.05  

Table 4. Causes of perinatal mortality (percent of total babies born in each column) 

Oral GTT Cortisone GTT I/V GTT 

(Total number of Normal Abnormal Normal Abnormal Normal Abnormal 
babies born) (499) (129) (433) (120) (457) (99) 

Antepartum haemorrhage 1.0 0 0.2 0 0.2 0 
Foetal abnormality 1.8 2.3 1.8 2.5 2.6 3.0 
Rhesus disease 1.0 1.5 0.7 2.5 0.4 1.0 
Others 0.6 3.1 0.2 0.8 1.7 1.0 
Unexplained 1.8 3.1 3.2 4.2 1.9 4.1 

The foetal results are summarized in Table 3. The 
perinatal mortalities associated with the oral and cor- 
tisone GTTs are very similar, but  there is no significant 
difference between the normal and abnormal tests at  
the 5 per cent level in either case. The results for the 
normal and abnormal intravenous tests are of a similar 
order, and again the difference between them is not  
significant. The perinatal mortal i ty  in the three groups 
of tests is also compared with the overall hospital 
perinatal mortal i ty  during the same period. Here there 
is a significant difference between the mortal i ty  rate 
of 10.8 per cent for the abnormal cortisone GTT com- 
pared with the overall hospital perinatal mortal i ty  rate 
during the same period but  the other differences still 
do not reach the 5 per cent level of significance. 

The causes of perinatal mortal i ty  are shown in 
Table 4 and have been related to the result of the GTT. 
Since the actual numbers in the different groups are 
small it is probably unwise to draw any major  conclu- 

which were available for analysis. This has been divided 
into eight groups, by sex, foetal survival and type of test. 
Since tests of the normality of distribution were satis- 
factory, a multiple correlational analysis was utilized. 
The first question considered was whether any  of the 
blood glucose values obtained were correlated signifi- 
cantly with any of the following variables: 

Maternal age. 
Maternal weight during first trimester. 
Number  of previous pregnancies ~ 28 weeks. 
Number  of previous pregnancies ~ 28 weeks. 
Maturi ty of foetus at  delivery. 
Foetal weight at  delivery. 

The significant correlation coefficients at  the 5 
per cent level are shown in Table 6: significance 
is only reached in the larger groups of live births. 
For the cortisone GTT significant but  low-order posi- 
t ive correlations ~re found with increasing maternal  
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Table 5. Mean-values for the different groups, with range and variance 

]ortisone Male live births Female live births Male perinatal deaths Female perinatal deaths 
LT.T.:  Group 1 (234) i Group 2 (305) Group 3 (14) Group 4 (20) 

Mean Range Vari- Mean Range Vari- IV~ean Range Vari- !Viean Range Vari- 
ance a n c e  a n c e  a n c e  

~aternal age 
iyears) 30.2 
Yiaternal 
~veight (lbs) 141 
Parity < 
'28 weeks 0.45 
Parity > 
')8 weeks 2.91 
Foetal maturi ty  
(weeks) 39.4 
Foetal weight 
(ozs.) 120 
Blood glucose, 
Fasting mg % 90 
1 h mg % 165 
2 h mg % 119 

Intravenous 
G.T.T.:  

Maternal age 
(years) 29.4 
Maternal 
weight (lbs) 147 
Parity < 
28 weeks 0.54 
Parity > 
28 weeks 2.53 
Foetal matur i ty  
(weeks) 38.4 
Foetal weight 
(ozs) 121 
Blood glucose, 
fasting mg % 80 
15 mill mg ~ 168 
K value 

(16-- 46) 42.29 

(80--239) 875 

( o -  5) o.8o 

( 0--  9) 7.71 

(35-- 44) 2.47 

(56--185) 383 

(60-- 152) 176 
(81--252) 844 
(60-- 198) 638 

29.8 (16-- 45) 37.10 

144 (84--262) 682 

0.51 ( 0-- 8) 0.96 

29.8 ( 18-- 39) 42.34 

145 (109--182) 421 

0.5 ( O-- 2) 0.42 

30.2 

143 

0.50 

2.66 ( O-- 9) 5.95 

39.4 (30-- 44) 3.31 

126 (44--195) 489 

91 (63--162) 159 
162 (62--258) 933 
117 (59--220) 658 

3.0 

35.9 

67 

86 
157 
127 

( 0--  9) 

( 2 8 -  40) 

( 1 6 - 1 1 5 )  

( 5 3 - - 1 1 6 )  
( 8 2 - - 2 3 0 )  
( 8 0 - - 2 1 6 )  

6.62 2.50 

16.99 35.8 

1178 73 

226 100 
1347 179 
1177 128 

( 20-- 46) 57.26 

(100--212) 832 

( O-- 3) 0.7~ 

( O-- 6) 3.00 

( 28-- 42) 18.06 

(22- -116)  974 

(74- -168)  532 
(102--276) 1738 
( 86-- 184) 788 

Group 5 (230) Group 6 (257) Group 7 (24) Group 8 (16) 

(16-- 44) 

(86--114) 

( o -  8) 

( 0 - -  9) 

(29-- 42) 

(50-- 164) 

(56--234) 
(94--292) 

1.98 (0.06--6.61) 

42.77 30.2 

845 144 

1.04 0.53 

6.60 2.49 

2.78 39.6 

360 125 

81 79 
1108 166 
0.48 

(16-- 47) 41.41 

(88--253) 768 

( o -  8) 1.06 

( O-- 9) 5.62 

(32-- 45) 2.i5 

(32--204) 495 

(52--124) 68 
(88--290) 1020 

1.93 (0.12--6.30) 0.47 

]33.1 (19-- 46) 51.42 

145 (96--224) 1160 

0 .58 ( O-- 2) 0.69 

3 .58 ( 0--  9) 8.86 

38.1 (31-- 43) 12.20 

83 (21--170) 1435 

79 (66--100) 75 
173 (74--264) 2261 
1.77 (0.68-3.85) o.6o 

28.9 (18-- 38) 37.26 

150 (101-208) 1084 

0.25 ( o -  1) 0.20 

1.75 ( o -  6) 4.20 

36.3 (28-  42) 14.9c 

86 (32-- 168) 1452 

80 (54--110) 154 
175 (124--221) 848 
1.78 (0.90--2.89) 0.38 

a the 15 min value was taken as that  closest in actual time to 15 min after the I.V. glucose. 

Table 6. Computer results: correlation matrix (correlation coefficients, r) between the blood glucose values and the maternal 
and foetal criteria 

Cortisone G. T. T. : Male live births Female live births Male still births Female still births 
Group 1 (234) Group 2 (305) Group 3 (14) Group 4 (20) 

(Blood glucose) 
Maternal age + 0.09 
Maternal weight -- 0.08 
Parity < 28 weeks +0.06 
Parity > 28 weeks 0.06 
Foetal matur i ty  -- 0.03 
Foetal weight -- 0.10 

:ntravenous 
G.T.T.:  

(Blood glucose) 

Maternal age 
Maternal weight 
Parity < 28 weeks +0.13 
Parity > 28 weeks +0.08 
Foetal matur i ty  + 0.11 
Foetal weight + 0.06 

Fasting 1 h 2 h 
+0.18 a +0.06 
--.008 --0.07 a 
+0.02 +0.05 
+0.10 --0.03 
--0.21 a --0.12 
--0.16 a --0.18 a 

F a s t i n g  1 h 2 h 
+0.01 +0.243 +0.04 
--0.03 --0.02 --0.03 
--0.02 +0.04 +0.09 
+0.05 +0.16 a +0.08 
--0.05 --0.08 --0.09 
--0.01 +0.01 --0.07 

Fasting 15 min K 

+0.10 --0.04 --0.10 
+0.27 a --0.21 a --0.16 

--0.1 --0.04 
--0.06 --0.00 
--0.10 +0.00 
--0.06 --0.14 a 

Fasting 1 h 2 h 
--0.20 +0.28 +0.15 
--0.11 --0.22 +0.05 
--0.32 --0.30 --0.41 
--0.12 +0.02 +0.01 
+0.32 +0.15 +0.29 
+0.48 +0.14 +0.34 

Fasting 1 h 2 h 
--0.18 +0.16 --0.03 
--0.22 --0.19 --0.21 
--0.14 --0.40 --0.41 
--0.24 +0.31 +0.21 
+0.11 +0.26 +0.40 
+0.34 +0.00 +0.18 

Group 5: (230) Group 6 (257) Group 7 (24) Group 8 (16) 

Fasting 15min  K K Fast- 15 rain K 
ing 
+0.06 --0.31 +0.13 
+0.25 --0.47 --0.19 
--0.27 --0.16 --0.27 
+0.11 --0.33 +0.10 
--0.15 +0.03 +0.23 
+0.04 +0.03 +0.08 

+0.08 --0.03 --0.19 a 
+0.19 a --0.08 --0.23 
--0.00 --0.03 +0.02 
+0.07 --0.05 --0.10 
--0.03 --0.01 +0.14 a 
--0.03 --0.02 --0.14 a 

Fast- 15 rain 
ing 
+0.39 --0.03 --0.I0 
+0.09 --0.29 --0.49 
--0.27 --0.24 --0.03 
+0.02 --0.19 --0.50 
+0.00 --0.15 --0.15 
+0.17 --0.35 --0.15 

a Significanlb at P < 0,05 
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age with the 1-h blood glucose value, whereas a negative 
correlation is found for male foetal matur i ty  and in- 
creasing foetal weight. A similar negative correlation 
for the foetal weight of male babies is seen with the 
2-h glucose value. An unexpected negative correlation 
with increasing maternal weight is seen with the 2-h 
glucose value for male babies. 

For the intravenous GTT the maternal age affects 
the K value negatively for female babies, but  the main 
alteration in this test is found with increasing maternal 
weight. There is a positive correlation with the fasting 
blood glucose and a negative correlation with the 
15-rain level and K value. A negative correlation for 
the K value is seen with increasing foetal weight, i.e., 
as the weight of the baby increases the K value falls. 
The reason for positive correlation of K with the in- 
creasing maturi ty of female babies is uncertain. The K 
value increases as glucose tolerance improves, so that  a 
positive correlation with the two-hour blood glucose 
after an oral test would be expected to give a negative 
correlation with the K value, if the oral and intra- 
venous tests are assessing the same factors. 

Maternal age. 
Maternal weight during first trimester. 
Number of previous pregnancies < 28 weeks. 
Number of previous pregnancies > 28 weeks. 
Maturity of foetus at delivery. 
Foetal weight. 
The factors found to contribute significantly to the 

prediction of the three glucose tolerance results (i.e., 
fasting, one-hour and two-hour values for the cortisone 
test and the fasting, 15-rain and K value for the intra- 
venous test) are shown in Table 7. The computer 
analysis was carried out using a multiple linear regres- 
sion technique for which we assumed that  the variables 
were normally distributed and that  there might be a 
linear relationship between them. The majority of the 
factors studied adversely affect the GTT results and 
are underlined, but increasing foetal maturi ty and 
weight and increasing maternal weight for the cortisone 
test, and increasing foetal maturi ty for the intravenous 
test in fact improve the GTT values. Maternal weight 
has the most widespread effect on the intravenous 
GTT, and maternal age affects both tests to a lesser 

Table 7. Computer analysis. Selection factors affecting GTT  values for live births (males 
and females) (P <O.05) (Adverse effects are underlined) 

GTT Fasting blood glucose 1 h/15 min 2 h/K Value 
lViale Female Male Female lVIale Female 

Cortisone lViaternal iViaternal Foetal weight 
age age 
Foetal l~Iaternal 
maturity weight 

Intra- IV[aternal iVlaternal lYIaternal IVIaternal Maternal 
venous weight weight weight weight weight 

Maternal age 
Foetal weigh~ 
Foetal 
maturity 

Some of the results in Table 6 are confirmatory, 
whereas others are mutually conflicting and for these 
we do not have adequate explanations. An increasing 
positive correlation for increasing maternal age is 
understandable, but  why this should be significant only 
with the one-hour value for the cortisone test and not 
the two-hour level is uncertain. The significant negative 
correlation for the K value for female babies and the 
similar trend for the male babies in the intravenous 
test also confirms these findings. The effect of increasing 
maternal weight is brought out well by the intravenous 
test, but  this is not supported by the cortisone test 
where there is a negative correlation with the two-hour 
value for males. Again the results with increasing foetal 
weight for the two tests conflict. However, results for 
foetal matur i ty  in the two tests support each other. 

A different technique of analysis is required if the 
same question is asked in the reverse direction, i.e., 
"Can the glucose tolerance results be accurately pre- 
dicted from any of these variables ?": 

degree. Both these factors involve the K value which 
thus appears to be the most sensitive index when a 
study of this kind is undertaken. 

The third question posed was whether any com- 
bination of the seven variables available at the thirty- 
second week of gestation will discriminate accurately 
between the two results of pregnancy, i.e., baby alive 
or dead: 

1. Blood glucose 
2. Blood glucose 
3. Blood glucose 
4. Maternal age 
5. Maternal weight during first trimester 
6. Previous pregnancies < 28 weeks 
7. Previous pregnancies > 28 weeks 

Cortisone GTT  I .V .  G T T  
Fasting Fasting 
1 h 15 rain 
2 h K value 

The method adopted was that  of discriminant 
function analysis similar to the multiple linear regres- 
sion analysis used previously. This gives a predicted 
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result of pregnancy for each individual patient. The 
only significant factor (P~O.O5) was the two-hour 
blood glucose value for the cortisone GTT.  This gave 
a 53 per cent correct prediction of the foetal result but  
left 47 per cent of live births misclassified. Although 
this discriminant function is just significant, the very 
high misclassification rate renders it of no practical 
value in predicting the foetal outcome when the test is 
performed at the thirty-second week of gestation. 

Discussion 

A large-scale and prolonged study does not neces- 
sarily produce clear-cut results. Although there has 
been much interest in the outcome of pregnancy in 
mothers who subsequently become diabetic, and several 
hypotheses have been advanced to explain the possible 
interactions of mother, placenta and foetus during this 
phase of the mother's life, actuM prospective data are 
sparse. O'Sullivan (1970) has produced the only long- 
term follow-up data (up to 12 years) of mothers who 
had abnormal oral glucose tolerance in pregnancy, and 
has confirmed a greater incidence of frank diabetes 
developing among these mothers than among those 
whose glucose tolerance had been normal. He has also 
produced preliminary evidence that  foetal wastage in 
the current pregnancy is greater when an oral GTT is 
judged abnormal (7 viable losses out of 74--9.5 per 
cent) than when it is normal (5 viable losses out of 
197--2.5 per cent). This significant difference did not 
appear for a group of 232 random control mothers who 
had an impaired I.V. GTT result (K ~ 1.34) : however 
there was no worsening of the trend if both an oral and 
an I.V. test were normal. This data is not dissimilar to 
the crude foetal results in the present study, although 
significant differences were not achieved in Belfast for 
any type of GTT. Nevertheless it does not  at present 
seem likely that  at tempts at more sophisticated analy- 
sis of various techniques of glucose tolerance in preg- 
nancy will necessarily improve this discrimination. 

The present study has shown the futility of at- 
tempting to predict the foetal result from knowledge of 
an isolated glucose tolerance test at the thirty-second 
week of pregnancy. The question of whether further 
repetition of the same test, or of additionM types of 
GTT, would alter this conclusion remains open. Kahn 
et al. (1969) have investigated this problem in the 
offspring of two diabetic parents: although it is a 
simple statistical fact that  the more often any test is 
repeated the greater is the chance that  certain pre- 
determined criteria will be exceeded, we feel tha t  the 
large number of individual patients involved in the 
present series should produce acceptable data at least 
of a trend, and this does not appear. O'Sullivan, Gellis 
and Tenny (1966) in a similar large-scale study in 
Boston found that  maternal age was the only factor of 
significance to blood sugar levels after a glucose load 
when other factors, such as length of gestation, pari ty 

and maternal weight were held constant. They sug- 
gested that  both maternal obesity and the birth of a 
large baby might be of special importance to the future 
development of diabetes in the mother. No knowledge 
yet  exists as to the possible effect of these variables on 
the ultimate development of diabetes in the child. 

The correlation matrices for the cortisone and intra- 
venous tests are chiefly interseting for the sustained low 
order of correlations achieved, even with the relatively 
large groups studied. Although some of these reach a 
5 per cent level of significance, there is no outstanding 
trend: in particular no significant relations at all are 
found among the foetal losses, although the groups here 
are small. 

Drury and Timoney (1970) in a large study of the 
same clinical problem in another Irish city have pre- 
ferred the oral glucose tolerance test, and used rather 
different selection criteria, with particular emphasis on 
maternal glycosuria; they have analysed the outcome 
of pregnancy in those who had an abnormal test during 
pregnancy followed by  a normal test post-partum: 
when all foetal deaths are included the perinatal loss 
was 9 per cent which is similar to that  in the present 
study. Whether t reatment of these patients with ab- 
normal glucose tolerance tests in pregnancy will reduce 
the perinatal death rate is currently under evaluation 
in Aberdeen (Sutherland et al. 1969) : we feel that  as the 
glucose tolerance test is such a poor indicator of foetal 
results that  analysis of a trial where the inclusion of a 
mother is based purely on the glucose tolerance test 
may not reveal the whole picture. 

Although there is now general agreement on the 
terminology of the various possible stages in the natural 
history of diabetes, our clinical selection criteria differ 
somewhat from those used by  others: in particular we 
have taken 9 lb (4.1 kg) rather than 10 lb (4.5 kg) as 
the index of a big baby. These criteria have given a 
population sample of 13 to 18 per cent of all mothers 
attending the antenatal clinic: we have no knowledge 
of how many of these selected mothers in fact carry a 
diabetic genetic factor, but  we do have evidence that  
mothers who do not fall into the selected group are 
very much less likely to have an abnormal GTT (Had- 
den and Harley, 1967). I t  is probable that  the sample 
selected is adequate to allow assessment of the influence 
of glucose tolerance in pregnancy on the foetal out- 
come, and of the individual significance of the selection 
criteria. 

Hoet  (1969) has suggested on the basis of experi- 
mental measurements intrapartum that  glucose-insulin 
homeostasis in the normal recto-placental unit depends 
entirely on the flexible and rapidly changing glucose- 
insulin equilibrium in the mother. Whether this homeo- 
stasis has any direct bearing on foetal growth, or foetal 
survival has not yet  been entirely confirmed. The 
retrospective studies of both foetal weight and foetal 
survival in mothers ultimately presenting at a diabetic 
clinic (l~Ialins and Fitzgerald, 1965) do not throw light 
on whether these factors are directly related to mater- 
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na l  b lood  glucose, or ind i rec t ly  de t e rmined  th rough  a 
genet ic  mechan i sm (Fa rquhar ,  1965). Severa l  au thors ,  
however ,  have  d e m o n s t r a t e d  a re la t ionsh ip  be tween  
m a t e r n a l  hype rg lycaemia  a n d  hyperp la s i a  of the  foeta l  
is lets  (Pedersen,  1967), and  Naeye  (1965) showed a 
pos i t ive  corre la t ion  be tween  this  is let  hype rp la s i a  and  
the  percen tage  of foe ta l  overweight .  O 'Sul l ivan  et el. 
(1966) have  shown t h a t  t r e a t m e n t  wi th  insul in and  d ie t  
of 307 mothe r s  wi th  an a b n o r m a l  (100 g) oral  glucose 
to lerance  t e s t  a t  a n y  t ime  in p r egnancy  s ignif icant ly  
lowered the  b lood glucose in  the  pos t - abso rp t i ve  s ta te ,  
and  th is  was assoc ia ted  wi th  a r educ t ion  in the  number  
of 9 lb. babies  bo rn  f rom 13.1 pe r  cent  to  4.3 pe r  cent  
of the  se lected groups  : however ,  there  was no reduc t ion  
in  foeta l  mor t a l i t y .  F u r t h e r  analys is  of the  impor t ance  
of the  var ious  select ion cr i ter ia  used  in the  p resen t  
s tudy ,  and  of the  effect of foetal  weight  on surv iva l  is in 
progress  (Hadden  et al., 1970). I t  is to  be hoped  t h a t  
these  mothe r s  will be re - inves t iga ted  a t  some fu ture  
date ,  when the  ac tua l  incidence of f r ank  d iabe tes  in  
both mother  and offspring can be determined. 
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