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Summary. Blood pressure has been measured by a single ob-
server using a standardised technique in 163 Type 1 (insulin-
dependent) diabetic patients aged 4 to 32 years, 232 of their
non-diabetic siblings in the same age range and in 292 of their
natural parents. Results for each sex were examined sepa-
rately by analysis of variance. Systolic pressures were not sig-
nificantly different overall nor in any single 4-year age band.
In contrast, phase IV diastolic pressure was slightly but signif-
icantly higher in the diabetic males than in their sibling group
overall (increment = + 2.8 mmHg; p <0.03), a difference also
shown individually within the 16-20 year age band (81.3 ver-
sus 76.5 mmHg, p <0.025). There were no significant differ-
ences in diastolic pressure between the female groups, and no
effect of duration of diabetes on blood pressure was shown in
either sex. Eighteen of 97 male diabetic patients (19%) had

mean blood pressures above the 90th centile for age, derived
from the sibling data, compared with 12 of 137 siblings (9%,
p=0.05). The higher blood pressures among the diabetic
males could not be explained solely by early nephropathy;
familial factors appeared to be important in the determination
of elevated blood pressure in this group as well as in the sib-
lings. Alone, these small differences in blood pressure are un-
likely to make a major contribution to the incidence of diabet-
ic vascular disease, but the isolated increase in diastolic
pressure may indicate altered vascular regulation in Type 1
diabetes.

Key words: Blood pressure, Type 1 (insulin-dependent) diabe-
tes, nephropathy, albumin excretion, hereditary factors.

In adults with Type 1 (insulin-dependent) diabetes, as in
the general population, hypertension is a major risk fac-
tor for the development of cardiovascular and cerebro-
vascular disease [1]. There is also some evidence that hy-
pertension may accelerate the progression of diabetic
retinopathy [2].

Most patients develop Type 1 diabetes during child-
hood or adolescence, but the data on blood pressure
(BP) in children, adolescents and young adults with
Type1 diabetes are limited and conflicting. Moss [3]
showed raised systolic pressures (SBP) after the age of

13 in both boys and girls, whilst Kaas-Ibsen et al. [4]
showed similar SBP but lower diastolic pressures (DBP)
in diabetic girls. A recent study from Edinburgh showed
raised DBP amongst those diabetic patients with reti-
nopathy and microalbuminuria [5], while Cruickshanks
et al. [6] reported higher SBP and DBP in 149 diabetic
adolescents aged 9-16 years compared with 45 unaf-
fected siblings.

Increased BP is now accepted as a feature of diabet-
ic nephropathy, even from its early stages [7-11]. Whilst
clinical nephropathy is unusual in patients who have
been diabetic for less than ten years [12], an earlier stage
characterised by “microalbuminuria” (urinary albumin
excretion rates of 30-200 pug/min) may occur in patients
with a shorter duration of diabetes. Small increases in
the BP of some children and adolescents might there-
fore be expected, especially if their diabetes developed
in early childhood.

We have therefore compared the BP of a cohort of
Type 1 diabetic children, adolescents and young adults
with those of their non-diabetic siblings. Our aim was
primarily to determine if there were any systematic dif-
ferences in blood pressure between the groups or if
there was any evidence of a sub-group of diabetic pat-
ients with relatively increased blood pressure. A sec-
ondary purpose was to examine possible aetiological
factors associated with this “relative hypertension”, if
present.

Subjects and methods

Subjects

The group studied was one of 160 families previously enrolled in the
Barts-Windsor prospective family study of diabetes. Since 1978,
209 families have participated; 49 have subsequently moved away or
declined further follow-up. Families were ascertained through clinic
registers and general practitioners in the area of East Berkshire, North
Surrey and South Buckinghamshire, and were selected for the pres-
ence of a Type 1 (insulin-dependent) diabetic child or young adult and
at least one non-diabetic sibling [13]. All families had given informed
consent to inclusion in the study.

The study began in 1978 but BP was not recorded until the present
investigation, which took place between August 1983 and December
1984. Only subjects then aged between 4 and 32 years were included;
in some age groups (below 8 years and above 28 years) too few were
available for detailed statistical analysis.

Blood pressures were recorded in all but 1 eligible proband (who
declined to participate) and in all family members still resident within
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the study area. These comprised 163 Type1 diabetic subjects, 232
non-diabetic siblings and 292 parents (155 mothers, 137 fathers); de-
tails are shown in Table 1. Both the diabetic and sibling groups show a
male excess previously noted (diabetic patients 60% male, 40% fe-
male; siblings 59% male, 41% female) [14].

Blood pressure measurements

All BP measurements were made in the subjects’ homes by a single
non-uniformed observer [15]. No strenuous exercise was undertaken
in the 2 h preceding the measurements. Following venesection for oth-
er indications, the subjects remained seated for 5 min before the re-
cordings were made. The families were accustomed to regular visits
and venesection, which applied to diabetic children, siblings and par-
ents alike. Approximately 90% of readings took place between 16.00
and 21.00 hours.

Pressures were recorded in the right arm with a single Hawksley
random zero sphygmomanometer using the appropriate sized cuff
(child, adult or large arm - Hawksley and Sons, Lancing, Sussex), the
arm being in a supported semi-dependent position [16, 17]. After an
initial inflation and deflation of the cuff, three readings of Korotkoff
phases I, IV and V were made at 1-min intervals, each to the nearest
2mmHg; the mean of these three readings was used for analysis. The
calibration of the machine was checked every 2-3 months.

Laboratory methods

A random mid-siream urine sample was collected at the time of the
BP measurement in all but 5 subjects, and analysed for albumin con-
centration using a double antibody radioimmunoassay modified from
the method of Keen and Chlouverakis [18). Sensitivity was 2 mg/1, in-
tra-assay variation was 5.5% and inter-assay variation 8.3%. Twenty-
four hour urine collections were made on 22 of the 27 Type 1 diabetic
patients with “relative hypertension”, as defined below.

Parenthood was checked as being compatible with the HLA tissue
typing available for the entire cohort.

Statistical analysis

Neither SBP nor DBP showed any significant deviation from a nor-
mal distribution. Pressures from males and females were analysed
separately; data on both phasesIV and V DBP are presented, al-
though phase IV is preferred for work in children {19]. Differences in
BP (ABP) are expressed as (BP for diabetic group) - (BP for sibling
group) throughout.

Two-way analysis of variance, by age band and diabetic status,
was carried out in 2- and 4-year age bands, using only the ages
8-28 years, where adequate numbers were available. The significance
of differences within individual age bands was then obtained by cal-
culating the confidence intervals for the difference in means between
the diabetic and sibling groups.

Table 1. Characteristics of subjects studies overall and by sex
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In addition, overall DBPs, which changed little or not at all with
age, were compared between diabetic and sibling groups by one-way
analysis of variance.

To allow calcunlation of centiles for each age, polynomial regres-
sion equations of cubic form for SBP, DBP and mean BP were calcu-
lated for each sex from the non-diabetic sibling data in the manner of
Hamilton et al. [20]. For mean BP (diastolic+ % pulse pressure), these
were used to derive the 10th, 50th and 90th centiles at each age.

These equations are, for female mean BP:

49,17 +5.422 x age —0.2463 x age’+ 0.003692 x age’
and for male mean BP:

52.92 +4.262 x age — 0.1580 x age? +0.002367 x age® (1=0.32)

©=0.12)

Definition of “relative hypertension”

Subjects were, for the purposes of this study, defined as having “rela-
tive hypertension” if their mean BP exceeded the 90th centile for age
and sex. For example, at age 20 this corresponds to a mean BP of
105 mmHg for males and 101 mmHg for females.

Results

The Type1 diabetic and non-diabetic sibling groups

were comparable for age and body mass index
(Table 1).

Numbers in each age/sex group and exact BPs, with
statistical significance of differences where present, are
shown in Table 2. The pattern of change of BP with age
is shown in Figure 1.

Systolic blood pressure

By two-way analysis of variance, irrespective of whether
2-year or 4-year age bands were used, there was no
overall significant effect of diabetic status on SBP for ei-
ther females or males. Using the 4-year bands, the dif-
ferences (ABP) were —0.8mmHg for females and
—0.1 mmHg for males (p =NS).

There was evidence of a significant increase in SBP
with age in both sexes (p <0.025 for females; p <0.001
for males).

Within individual 4-year age bands, there were also
no significant differences in SBP between the diabetic
and sibling groups for either sex (Table 2).

All Males Females

Type 1 Siblings Type 1 Siblings Type 1 Siblings

diabetic diabetic diabetic

patients patients patients

- Number studied 163 232 97 137 66 95

Mean age (years) 175+ 5.6 17.6x 5.6 179 + 57 181 + 5.6 169 + 54 17.0 = 5.6
Age range (years) 4.8—-30.7 48-315 54 —30.1 6.1 —31.2 4.8 —30.7 48 =315
Mean weight (kg) - - 56.7 +16.0 60.8 £17.2 531 x£14.1 51.8 £14.6
Mean height (m) - - 1.64x 0.19 169+ 0.17 1.56x 0.16 157+ 015
Body mass index (kg/m?) - - 204 = 24 209 £ 36 214 + 30 205 + 338
Duration of diabetes (years) - : - 81 + 48 - 83 £ 54 -
Range of duration (years) - - 06 —232 - 05 =250 -

Results are mean £ SD, except where ranges are shown
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Fig.1. Systolic and phase IV diastolic blood
pressures in Type 1 (insulin-dependent) dia-
betic patients (@——@) and non-diabetic
siblings (O — — O) for each age band. Re-
sults for females are in left-hand panel; for
males in right-hand panel. Results are
mean + SEM, except when n <8, where the
mean only is shown. Exact figures and sta-
tistical significance of differences are shown
in Table 2
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Age group (years)
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Table 2. Systolic and diastolic blood pressures by age and sex in Type 1 diabetic and non-diabetic sibling groups

Age band Females Males
gynej‘r;)oup Number Systolic BP  Diastolic BP Number SystolicBP  Diastolic BP
Phase IV Phase V Phase IV Phase V
4- 8 Siblings 7 932 63.0 61.5 2 89.7 634 63.4
Diabetic patients 3 97.5 61.8 61.8 4 96.5 68.2 65.7
8-12 Siblings 10 1094+127 751+ 96 721+ 89 20 1053+ 79  73.0+69 705+ 71
Diabetic patients 10 1029+123  724+103  704+10.7 9 1111+ 85 776+79 760+ 7.6
12-16 Siblings 2 1109+102 712+ 87 692+ 97 31 1146 £13.3 73.5+93 709+10.1
Diabetic patients 16 1098+ 84 754+ 63 73.1£ 66 22 1108+123  76.8%7.1 739+ 7.7
16-20 Siblings 32 116.2+142 756+ 97 745+ 95 32 1231+£13.7  765+9.7 73.5+10.6
Diabetic patients 14 115.8+124 760+ 94 742+ 82 27 1242+12.8 813+9.2 78.0+£10.2
p<0.025
20-24 Siblings 17 1141+125  764+126 745+122 31 128.6+ 9.7 79.9+8.6 770+ 9.7
Diabetic patients 18 1163+ 89 80.2+t112 78.0x111 19 129.6+15.8 81.9+9.8 78.8+10.6
24-28 Siblings 3 111.1 79.8 77.8 15 126.5+£10.3 833+£8.5 822+ 9.1
Diabetic patients 4 111.3 81.2 79.4 12 123.4+116  799+9.6 771.3£10.5
28-32 Siblings 4 114.2 76.7 753 6 130.5 87.8 84.1
Diabetic patients 1 107.3 727 70.0 4 129.0 828 80.3

Results are mean+SD; SDs are omitted where n <8 subjects. Statistical significance is by analysis of variance; where not shown, differences are

not significant

Diastolic blood pressure

Males. Using two-way analysis of variance, phase IV
DBP was higher in the male diabetic group than in the
male sibling group, whether analysed in 2-year or 4-year
age bands (2-year bands: ABP=2.8 mmHg, p <0.025;
4-year bands: ABP=2.7mmHg, p <0.03). Results for
phase V DBP showed the same trend but did not reach
statistical significance (ABP=2.5 mmHg for 2-year or
4-year bands, p <0.08 for both).

The difference in phase IV DBP was significant in-
dividually within the 16-20 year age band (81.3 versus
76.5mmHg, p<0.025), but not in any other band
(Table 2).

Both phases 1V and V DBP showed a significant rise
with age (p <0.01) over the range 8-28 years.

Females. There were no significant differences in
phase IV or phase V DBP between the diabetic and sib-
ling groups whether analysed in 2- or 4-year age bands.
Phase IV ABPs were 1.8mmHg for 2-year and
1.9 mmHg for 4-year bands (p>0.1), and phase V BPs
1.7 and 1.7 mmHg respectively (p > 0.1).

There was no significant difference in DBP between
diabetic and sibling groups for individual 4-year age
bands.

Neither phase 1V nor phase V DBP showed a signif-
icant change with age over the range 8-28 years (p >
0.05).

There was no evidence of any effect of duration of
diabetes on SBP or DBP.
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Fig.2. Individual mean blood pres-
sures (diastolic + % pulse pressure)
for Type 1 diabetic patients (@)
shown with the 10th, 50th and 90th
centiles of mean blood pressure cal-
culated from the regression equa-
tions for the non-diabetic siblings.
Results for females are shown in the
left-hand panel; for males in the
right-hand panel
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Individual mean blood pressures

Mean BPs for individual Type 1 diabetic patients are
shown in Figure 2. The prevalence of “relative hyper-
tension” (> 90th centile for age and sex) amongst the fe-
male diabetic patients was 9/66 (14%); this does not dif-
fer significantly from that amongst female siblings -
12/95 (13%). However, amongst the males there is a sig-
nificant preponderance of diabetic patients with mean
BP exceeding the 90th centile; 18/97 (19%) compared
with 12/137 (9%) of siblings (p =0.05, Fisher’s exact
test). This excess is not totally explicable by the increase
in DBP alone, which would increase mean BP by about
1.5mmHg.

Characteristics of subjects with “relative hypertension”.
The frequency of various factors present in the diabetic
and sibling groups with “relative hypertension” are
shown in Table 3.

Of the 27 diabetic patients (18 male, 9 female) with
mean BP exceeding the 90th centile for their age and
sex, 5 (19%) had urinary albumin concentrations over
30mg/]l on random urine samples (Table3). Two of
these completed 24-h urine collections which confirmed
albumin excretion rates >12 ug/min; a further 3 sub-
jects had random albumin concentrations <30mg/1
but values >12 ug/min on 24-h collections. All except
one of the 8 with increased albumin concentration or
excretion rate had been diabetic for over 8 years; only
one had recognised clinical nephropathy (Albustix-
positive  proteinuria and proliferative retinopathy)
(Table 4).

12 16 20 24 28 32

Age (years)

For these 27 with “relative hypertension”, 18 of 46
(39%) available parents had BP (phases 1/V) >140/90
(thus having borderline or definite hypertension by
WHO criteria, which use phase V DBP) compared with

Table 3. Characteristics of subjects with mean blood pressure above
90th centile for age and sex

Diabetic patients Siblings
Number Percentage Number Percentage
Possible subjects 163 232
Number with BP 27 17 25 11
>90th centile
Male: female ratio 18:9 67 12:13 48
(%age male)
Parents with BP 21744 48 30/49 59
>140/90 or on
treatment?
Number with body 2/27 7 7/25 28
mass index
> 26 kg/m?
Number with 8/27 29 - -
increased albumin
excretion”
Number of oral 3/9 33 4713 3

contraceptive users®

aBP recorded as detailed in text or receiving antihypertensive therapy
at time. ® Those with 24-h albumin excretion > 12 yg/min or random
albumin concentration >30mg/l. ©Expressed as proportion of fe-
males receiving oral contraceptives.

None of the differences between the groups are significant (Fisher’s
exact test)
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24 of 49 parents (49%) in the comparable sibling group
(Table 3; p=NS). Both these were significantly higher
than in the parents of normotensive children (54 of
217 parents, 25%; p <0.05 versus diabetic patients, p <
0.0001 versus siblings).

Other individual data on the subjects with “relative
hypertension”, such as body mass index, insulin dos-
age, oral contraceptive use and blood glucose at time of
BP measurement are shown in Table 4. Only one sub-
ject was hypoglycaemic (blood glucose <2.2mmol/l),
though many had high random blood glucose levels.

Discussion

We have demonstrated a small but significant increase
(2.7-2.8 mmHg) in overall phase IV DBP of our young
male Type 1 diabetic population as compared with their
non-diabetic siblings, with the difference statistically
demonstrable in the 16-20 year age band. A trend of
borderline significance is seen in phase V DBP in males,
but no significant difference of DBP is shown in fe-
males. Systolic pressures were, however, similar in both
sexes throughout the age range. '

. The population studied was community-based rath-
er than hospital-based. We accept that siblings do not
represent a random control population, but the use of
this group does allow other factors which may influence
BP such as social class, dietary habits, genetic and fa-
milial environmental factors, geographical region and
medical familiarity to be accounted for. Possible errors
in measurement have been minimised by the use of a
single non-uniformed observer, a random zero sphyg-
momanometer, the use of the mean of three readings
(each to 2 mmHg) and by recording BP in the patients’
homes. For these reasons, and because of the similar
SBPs, we feel that it is difficult to attribute these find-
ings to any systematic error. Statistically, the difference
(altered mean but similar SD) appears to be due to a
shift of the whole population rather than to a small pop-
ulation with marked increases in DBP; this implies that
the cause may be general to all Type 1 diabetic patients
rather than limited to a few.

Our findings differ from those of previous studies.
Thus, Moss [3] reported higher SBP in diabetic boys,
though no formal statistical analysis was employed.
Kaas-Ibsen et al. [4] found lower DBP among diabetic
girls, but the validity of this data is limited by the use of
multiple observers. Cruickshanks et al. [6], with a single
observer, found higher SBP and DBP (ABP=
4-6 mmHg) in 149 diabetic adolescents; however their
cases were older than their limited number of 45 control
subjects. Their adolescents had also been diabetic for
longer than our group of comparable age.

Possible explanations for the higher DBP include a
small increase in peripheral vascular resistance [21]
and/or increased plasma viscosity, possibly secondary
to hyperglycaemia. Others have shown that improving

diabetic control reduces BP slightly [22-23], though this
effect was greater on SBP [23]. Alternative possibilities
include transient hypoglycaemia causing hypertension
by catecholamine release, but hypoglycaemia was only
present in one patient (Table 4) and could not affect the
data for the whole population. Another explanation
might be decreased physical exercise among the diabet-
ic group.

Whilst small in the terms of the individual affected,
such a shift in the population distribution may be of
some importance [24]. Actuarial data for the general
population suggests that such an increase, present from
childhood onwards, might be associated with slight loss
of life expectancy from cardiovascular and cerebrovas-
cular events; there is no reason to think that diabetic
patients are exempt from such events [25]. However it
seems unlikely that such a small difference in BP could
explain the considerable excess cardiovascular morbid-
ity in diabetic patients. It is, though, clearly possible
that older subjects with longer duration of diabetes
might show greater differences [1].

This increased risk of excess cardiovascular morbid-
ity is additional to the definite relationship that in-
creased BP has with ‘incipient’ or established diabetic
nephropathy, itself a major cause of death in Type 1 dia-
betes.

We have also shown a small excess of male diabetic
patients with mean BP above the 90th centile, though
they alone cannot account for the shift in the popula-
tion mean for DBP. We have used the term “relative hy-
pertension” to define such a group of both diabetic pat-
ients and non-diabetic siblings with inappropriately
high BP for their age, although only 15 of the 27 diabet-
ic patients fulfill the World Health Organisation criteria
for even “borderline” hypertension and only 7 are “hy-
pertensive”. These standards are clearly inappropriate
to the younger part of this age range [26, 27]. On this ba-
sis we have identified a group of relatively hypertensive
diabetic patients and non-diabetic siblings in whom the
presence of some possible aetiological factors (e. g. early
nephropathy, obesity and parental hypertension) was
examined further.

‘Microalbuminuria’ is now established as a marker
for early nephropathy. While the use of random urine
samples to estimate microalbuminuria is much less ac-
curate than overnight timed samples, it does have mod-
erate reliability, and permits sampling of a much higher
proportion of the population than overnight or 24h
urine samples [28]; in addition 81% of these subjects did
collect a 24h urine sample. It thus seems unlikely
(Table 4) that the majority of these subjects have even
minimal elevation of albumin excretion.

Three recent hospital-based studies have demon-
strated an association between small increases in BP
and microalbuminuria in young adult diabetic patients
[9-11]. Although these reports use slightly different cri-
teria and methodology, the average BP levels found are
very similar; 136/87, 131/85 and 138/89 mmHg for
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Table4. Individual details of Type 1 diabetic patients with mean blood pressures above 90th centile for age and sex

A.C.Tarn and P.L. Drury: Blood pressure in young insulin-dependent patients

Subject Age/duration Blood pressure Body mass OC Blood Insulin  Albumin excretion  Parental BP
and sex of diabetes (phases LIV, V) index usage glucose  dose
2 + Random 24h Father Mother
(years) (mm Hg) (kg/m?) (%) (mmol/T) (Urkg) (me/1) (ug/min) (mm Hg) (mm Heg)
1F 201 73 123/93/92 261 — 83 0.53 7.4 59 NA NA
2F 236 111 133/102/102 249 + 289 0.74 3.7 NA NA 132/75/75
3F 212 8.6 125/95/91 255 - 16.9 0.83 >200 >200 133/90/89 124/82/81
4 F 200 116 123/91/79 24.4 + 1.3 0.66 6.3 4.7 151/97/94 129/80/80
5F 171 119 132/85/83 227 +2 28.5 0.77 12.0 NA NA 128/79/79
6 F 18.1 10.0 134/87/78 249 + 28.2 113 3.0 46.3 132/87/83° 120/85/85°
7F 11.7 58 131/95/93 16.0 - 41 0.76 6.2 83 127/84/84 143/100/100
8 F 16.7 3.7 130/89/87 209 - 17.8 0.90 6.6 4.3 153/101/101 141/90/89
9F 124 13 118/89/83 18.1 - NA 092 2.8 31 119/81/75 133/93/90
10M 183 159 127/95/95 22.0 NR 103 0.66 46.0 NA 137/69/69° 111/80/77
11M 223 108 154/101/101 274 NR 13.9 1.06 15.0 19.2 127/101/100*  124/84/83
12M 215 62 136/99/94 18.4 NR 37 1.70 15 4.8 NA 145/98/98
1B3M 177 67 153/96/95 21.2 NR 18.2 0.96 1.7 131 NA¢ 117/76/74
14M 140 114 127/85/83 18.7 NR 12.6 0.89 22 49 119/81/79 130/80/79
1M 251 207 151/98/83 20.0 NR 5.6 0.75 >200 > 200 160/105/105 149/85/85
16 M 244 117 138/96/95 21.7 NR 13.5 0.98 64 NA 144/95/95 145/97/97
17M 100 82 118/85/77 16.1 NR 21.8 1.13 <1 1.93 113/83/81 136/103/99
18 M 168 107 131/95/84 239 NR 19.5 1.31 42 53 123/91/89 114/72/70
19M 139 81 143/89/89 23.5 NR 10.1 1.01 1.6 32 NA 125/83/83
20 M 205 167 163/98/98 247 NR 143 0.79 98 NA 172/111/111 135/85/85°
21 M 185 6.1 128/94/93 24.6 NR 14.0 1.09 1.5 7.5 NA 116/73/73
2 M 187 37 143/93/91 23.5 NR 18.8 0.97 32 82 133/96/95 125/92/90
23M 177 37 135/87/87 227 NR 131 0.66 7.6 11.8 137/98/98 111/80/73
24 M 113 28 112/90/88 189 NR 4.8 1.19 <1 3.6 117/81/79 127/89/89
25M 292 37 149/101/101 21.8 NR 5.6 0.44 3.6 2.8 NA 122/71/77
26 M 87 46 117/78/78 174 NR 21.8 1.14 12 2.4 139/84/84 101/71/70
27T M 63 07 103/79/71 15.9 NR 12.5 0.38 12 21 131/98/92 111/75/72

OC=0Oral contraceptive (combined oestrogen/progestogen); normal range for 24-h albumin excretion _<12 ug/mifl. NA=not available;
NR =not relevant. * =on progesterone-only contraceptive; ® = diabetic parent; © = parent receiving oral anti-hypertensive therapy

those with microalbuminuria, and 119/79, 124/79 and
124/80 mmHg for those with normal albumin excretion
rates. It is noteworthy that these increases are again pre-
dominantly in SBP, whereas the change we found was
in DBP with an altered population mean. There is con-
flicting data on whether hypertension itself is a risk fac-
tor for the development of nephropathy; the consensus
of opinion would seem to be that it is not a primary fac-
tor [29] but probably accelerates its development once
present {30].

While two groups have suggested that aggressive
treatment of hypertension in Type 1 diabetic patients
with nephropathy may reduce the rate of deterioration
of renal function [31, 32], it is not known whether such
treatment at the lower BP of “relative hypertension”
will prevent or retard the development of nephropathy,
retinopathy or cardiovascular complications.

In most other studies, the familial contribution to
blood pressure has been assessed simply on a history
of hypertension or hypertension-related disease. We
sought to minimise the inaccuracy in parental data by
recording their BP ourselves under identical conditions
to those used for the children; we have also shown pre-
sumed parenthood to be compatible with HLA tissue
typing results.

The possible role of coincident essential hyperten-
sion in diabetes is more difficult to assess because of the

lack of any specific marker, but the increased preva-
lence of parental hypertension in this group would tend
to support the view that the majority of these diabetic
patients with “relative hypertension” may in fact have
essentigl hypertension [33].

The finding that long-term (40 year) survivors with
diabetes have lower DBP than control subjects [34], to-
gether with the familial inheritance of BP that we have
shown, might provide an explanation for the suggested
association of length of survival of diabetic patients and
parental longevity.

In conclusion, we have shown a small (2.7-2.8
mmHg) increase in diastolic blood pressure among
young male Type1 diabetic patients from childhood
onwards, but no difference in systolic blood pressure in
either sex. There is also evidence of a small excess of
male diabetic patients with relatively high mean blood
pressure. The results, however, appear to exclude a ma-
Jjor systematic increase in blood pressure in young pat-
ients with Type 1 diabetes of relatively short duration,
and cannot of itself explain more than a small part of
their subsequent cardiovascular mortality and morbidi-
ty. The mechanism of this selective increase in diastolic
pressure is not clear, but does not appear to be expli-
cable by the presence of even early nephropathy. It may,
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however, throw light on the pathophysiology of blood
pressure control and vascular disease in Type 1 diabe-
tes.
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