
conducted in Indonesian adults with severe cholera
confirmed these findings and showed a 19% reduction
in stool output with oral rehydration solution contain-
ing glucose and glycine compared with the standard
oral rehydration solution.6 On the other hand, results
from six studies in children under 3 years with acute
diarrhoea, including diarrhoea associated with rota-
virus, showed that the addition of glycine and, in some
studies, glycyl-glycine to glucose oral rehydration
solution had no consistent beneficial effect on the
stool output, intake of oral rehydration solution, or
duration of diarrhoea.6202'
Our results support the concept that absorption of

sodium and water can be increased significantly by
adding an amino acid to the oral rehydration solution.
Before a new formula for oral rehydration solution
is proposed, however, several studies should be con-
ducted to determine the efficacy of the new solution in
treating diarrhoea of various origins in young children;
the optimal osmolality of the solution and the optimal
amino acid concentration; and whether other amino
acids might be even more efficacious than alanine in
promoting absorption of salts and water.
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Paradoxical survival of elderly
men with high blood pressure

Robert D Langer, Theodore G Ganiats, Elizabeth
Barrett-Connor

A recent study in Finland found a paradoxical graded
positive association between blood pressure and sur-
vival in people aged 85 and over.' Other studies have
shown a lack of association between hypertension and
mortality in elderly people but not this unexpected
advantage in terms of survival, possibly because they
had too few very old subjects.24 We tested this relation
in another cohort.

Patients, methods, and results
In 1972-4 all adults living in a predominantly white,

upper middle class retirement community were invited
to a cardiovascular screening programme in which
blood pressure was measured with a mercury sphygmo-
manometer after the subject had been seated for five
minutes; 4382 (82%) participated. All 2270 participants
aged -65 at the start of the study were evaluated. Vital
states after 10 years was known for 2268 subjects
(99 9%); death certificates were obtained for all people
who had died. Deaths were coded with the Inter-
national Classification of Disease, ninth revision; codes
400-438 were taken to represent cardiovascular disease.

After 10 years there had been 448 deaths in 1159 men
and 254 deaths in 1109 women, giving an overall
mortality of 31%. Cardiovascular disease caused 320
(71%) deaths in men and 149 (59%) in women.
Subjects were divided into three age groups and four

categories each of diastolic and systolic blood pressure
based on distribution. Relative survival by category of
blood pressure was calculated with Kaplan-Meier
techniques for all cause and cardiovascular mortality.
Results were tested with the X2 test for trend. Because
of the difference in cardiovascular mortality between
the sexes we analysed these effects separately for men
and women.
The table shows the results. In men aged -75 low

diastolic blood pressure was associated with the greatest
all cause (p=0 04) and cardiovascular (p=0 02)
mortality and higher diastolic blood pressure predicted
survival. By contrast, in younger men and in women of
all age groups the usual positive association between
blood pressure and death due to all causes or cardio-
vascular disease was found.

Comment
Our analysis confirms a paradoxical graded survival

advantage in men aged 3r75 with increasing diastolic
blood pressure for both all cause and cardiovascular
mortality. This relation was not seen in women or
younger men. The relation between systolic blood
pressure and survival was not conclusive.
The previous study of this relation from Finland

looked at mainly women (82%) and results were for
both sexes combined.' In the present study, which
included similar numbers ofmen and women, we were
unable to find a positive relation between blood
pressure and survival in women. Our population was
younger than the Finnish cohort: in the ¢r75 age group
the mean age was 78-1 years (78-0 for men and 78-3 for
women), whereas the mean age in the Finnish cohort
was 88-4 years. The strong inverse relation seen in the
oldest men between diastolic blood pressure and
cardiovascular death and the high proportion of deaths
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All cause and cardiovascular mortality (observed: expected) by age and blood pressure in men and women measured over IOyears

Diastolic blood pressure (mm Hg) Systolic blood pressure (mm Hg)

Age (years) No who died <75 75-84 85-94 ¢95 p Value* <130 130-149 150-169 ¢170 p Value*

Men
All cause:

65 126/496 0-96 0-61 1-30 1 50 001 0 50 0-87 1-31 1-71 <001
70 172/417 0-78 0-95 1*28 1*01 0 10 0-77 0-94 1*10 1*20 0 05
-75 150/246 1*29 1-02 0-74 0-92 0-04 1*18 0-95 0-97 0-98 0 58

Cardiovascular:
65 78/496 090 049 1-45 1*62 <001 043 0-84 1-18 2-23 <001
70 124/417 0-72 0-92 1-33 1-09 0-05 0-63 0-82 1-29 1-25 0 01
75 118/246 1-36 1-05 0-72 0-81 0-02 1-28 0-91 0-96 0-97 0-46

Women
All cause:

65 83/515 0-83 0-82 1-36 1 19 0 10 0-96 0-76 1-46 1-22 0 19
70 84/386 1-06 1 01 0-82 1-27 099 0 59 0-88 1-23 1-37 0 01
¢75 87/208 0 79 0 95 1-22 1-14 0-19 0-74 0-76 1-13 1 21 0-08

Cardiovascular:
65 42/515 0-58 0-68 1-54 1-76 0 01 0-68 0-78 1-77 1-44 0-03
70 43/386 0-69 1-25 0-92 1-06 0 70 0-58 0 79 1-37 1-34 0 05
-75 64/208 0 89 0-89 1-13 1-24 0-33 0-88 0-71 0 97 1-35 0 09

*X2 Test for trend, 1 df.

from cardiovascular events suggest that much of
the survival benefit was due to lower cardiovascular
mortality. Our failure to find this paradoxical relation
in women could be explained by a later onset of
cardiovascular disease inwomen.5 The higher incidence
and earlier onset of cardiovascular disease in Finland
compared with the United States could also account for
these contrasting results.
The positive relation between survival and diastolic

blood pressure shown in men aged >75 directly
contrasts with the continuous negative relation between
diastolic blood pressure and survival reported in
younger people and in younger men and all women in
our cohort. These results await explanation, and

suggest a need to re-evaluate strategies for managing
high blood pressure in very old patients.
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1 Mattilea K, Haavisto M, Rajala S, Heikinhiemo R. Blood pressure and five year
survival in the very old. BrMedJ 1988;296:887-9.

2 Luepker RV. Coronary risk factor modification in the elderly coronary patient.
Geriatric CardiovascularMedicine 1988;1: 115-21.

3 Kirkendall WM. Treatment of hypertension in the elderly. AmJI Cardiol 1986;
57:63-68C.

4 Kannel WB. Prevalence, incidence, and hazards of hypertension in the elderly.
Am Heart3 1986;112:1362-3.

5 Thom TJ. Cardiovascular disease mortality among United States women. In:
Eaker ED, Packard B, Wenger NK, Clarkson TB, Tyroler HA, eds.
Coronary heart disease in women. New York: Haymarket Doyma, 1987:33-41.

(Accepted 3 March 1989)

Department of Medicine,
Addenbrooke's Hospital,
Cambridge CB2 2QQ
H Alban Davies, MRCP,
senior registrar in medicine
J D A Clark, MRCP, research
fellow
O M Edwards, FRCP,
consultant physician

Perinatal Research Unit,
Rosie Maternity Hospital,
University of Cambridge,
Cambridge CB2 2QQ
K J Dalton, MRCOG, honorary
consultant obstetrician

Correspondence to: Dr
H Alban Davies, West Hill
Hospital, Dartford, Kent
DA1 2HF.

RrMed7 1989;298:1357-8

Insulin requirements of diabetic
women who breast feed

H Alban Davies, J D A Clark, K J Dalton,
0 M Edwards

Diabetic women are advised to resume the dose of
insulin that they took before pregnancy within one
week after giving birth, whether they intend to breast
feed or not,' despite reports that breast feeding
decreases insulin requirements.2 This ambivalence is
due to lack of information about the effect of breast
feeding on insulin requirements and the belief that it is
difficult for mothers with diabetes to breast feed.2 3 We
describe the changes in insulin dose and diabetic
control in diabetic women up to six weeks after
delivery.

Patients, methods, and results
We studied 24 consecutive pregnancies in 21 insulin

dependent diabetic women (three women had a second
pregnancy during the study period). Breast feeding
was established after 18 pregnancies and continued in
16 cases until the visit to the postnatal clinic six weeks
later. Patients were initially advised to take the same

dose of insulin as that taken before pregnancy. Five of
those breast feeding, however, had moderately severe
hypoglycaemic reactions while in the ward. Subse-
quently, insulin doses were reduced below the pre-
pregnancy dose immediately after delivery and then
adjusted according to blood glucose concentrations.
The reduction in the insulin dose one week after
delivery was 11 6 units (95% confidence interval 8-9 to
14 3 units, p<OOOl) in the women who were breast
feeding compared with 5 2 units ( -I to 9 3 units, NS)
in those who were bottle feeding. The table shows the
doses post partum and at the visit to the postnatal
clinic. The reduction in the insulin dose post partum,
but not that at the postnatal clinic, was significantly
greater in those who were breast feeding than in those
who were bottle feeding (p=003). Carbohydrate
intake was not assessed accurately, but 10 of those
breast feeding and one who bottle fed reported an
increased intake after delivery.
The average reduction in the insulin dose post

partum was 11<1 units (8-3 to 13-9 units) in the 18
women who delivered vaginally and 6-8 units (1-7 to
11 9 units) in the six who were delivered by caesarean
section (intergroup difference, NS).

Comment
After delivery breast feeding women needed to

reduce their insulin dose by 27% of their prepregnancy

Mean (SD) glycated haemoglobin and blood glucose concentrations and insulin doses during pregnancy, one week post partum, and at visit to
postnatal clinic

Glycated haemoglobin (%) Insulin dose (units)
Blood glucose

At end of At postnatal post partum In early At end of At postnatal
pregnancy clinic (mmol/l) pregnancy pregnancy Post partum clinic

Breast feeding women 6-3 (0 7) 7-6 (1-5) 6-5 (1-8) 44(15) 96(36) 33(13) 37(13)
Bottle feeding women 5 9 (0-5) 6-9 (0-3) 8-8 (3 4) 46(10) 72 (8) 41 (10) 46(12)
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