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Increased aortic stiffness in women 
with NIDDM 

Dear  Sir, 
Ryd6n Ahlgren  et al. [1] report  increased arter ial  stiffness in 
women with insul in-dependent  diabetes  mell i tus ( IDDM).  In 
the Discussion section they state that  "when distensibility is 
expressed as stiffness (/3), the dependence  on pressure in the 
physiological  range is largely abolished".  The/3 index is given 
by the expression ln(Ps/Pd)/A D / D j  where Ps and Pd are systolic 
and diastolic b lood pressures (BP), and A D is the change in di- 
astolic lumen diameter ,  Dd, during the cardiac cycle. It is our 
experience that  while this expression provides a useful BP cor- 
rection in normal,  healthy (part icularly young) adult  subjects 
[2], in o lder  subjects or patients with vascular disease a consid- 
erable  BP dependence  can be observed [3, 4]. We have a long- 
standing interest  in studying aortic biophysical  propert ies  in 
vivo, based on aort ic pulse wave velocity (PWV) measure- 
ments [2-4]. We have shown previously that  adult  patients 
with non- insul in-dependent  diabetes ( N I D D M )  have signifi- 
cantly stiffer aortas  than age- and sex-matched control  subjects 
[2] and that  young, normal  healthy adult  subjects with a posi- 
tive family history of N I D D M  have stiffer aor tas  than their 
age- and sex-matched counterparts  with no family history of 
diabetes  [5]. 

The paper  by Ryd6n Ahlgren  et al. [1] p rompted  us to re- 
analyse data  from 48 (23 male)  patients with N I D D M .  The 
age of the subjects was 62.3 + 7.9 years with mean  BPs of 
105 + 14 mmHg.  No significant differences were observed be- 
tween males and females in terms of age, BE or  body mass in- 
dices. Aor t ic  P W V  was measured along the descending tho- 
raco-abdominal  aor ta  as previously descr ibed [2-4], and the t3 
index was calculated as the inverse of a BP adjusted index of 
aortic distensibili ty [2]. Al though there was a considerable 
overlap, females with N I D D M  had significantly stiffer aortas 
compared  with their  male counterpar ts  (females vs males, un- 
pai red  t- tests - PWV: 13.0 + 3.5 vs 10.5 + 2.6 m/s, p -- 0.01;/3: 
23.0 _+ 10.5 vs 15.8 _+ 7.5 (dimensionless) p = 0.009). This obser- 
vation may explain why diabetes is a much s t ronger  risk factor 
for coronary  hear t  disease in women than in men, and may be 
especially re levant  to the general  popula t ion  as N I D D M  is 
four t imes more  prevalent  than IDDM.  Compar ison  of values 
from female N I D D M  patients with values that  we have ob- 
served in non-diabet ic  normal  female subjects of similar ages 
[4] also revealed stiffer aortas in the N I D D M  cohort  [NIDDM 
vs control  subjects - PWV: 13.0+3.5 vs 9 .1+ 1.7m/s; 13: 
23.0 • 10.5 vs 12.4 • 3.7 (dimensionless)],  results which support 
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Fig. 1. Rela t ion be tween mean  blood pressure (mmHg) and fi- 
index in 48 (23 male)  patients with NIDDM.  Regression equa- 
tions: females: y = 0 .443x-  24.1 (r = 0.52, p = 0.007); males: 
y = 0.017x + 14.0 (r = 0.03, p = 0.88, N. S.) 

our previous observat ions in a smaller cohort of pat ients  with 
N I D D M  [2]. 

Figure 1 demonst ra tes  the relat ion observed between fl and 
mean BP for male  and female subjects separately. As  can be 
seen while fl did not  exhibit  any correlat ion with pressure in 
the male cohort  (r = 0.03, p = 0.88, N.S.), a significant relat ion 
was observed with BP in the female cohort  ( r =  0.52, 
p = 0.007). While  our patients are older and have N I D D M  - 
and many had symptomat ic  vascular disease as would be ex- 
pected in a cohort  of this age - we can only speculate whether  
similar relat ions were observed in the study of asymptomat ic  
I D D M  patients by Ryd6n Ahlgren  et al. [1]. Would it be possi- 
ble for the authors to look at the correlat ion coefficients, p val- 
ues, and regression equations observed in their  study between 
fl and systolic, diastolic and mean  BP separately for male and 
female I D D M  patients? Our  data, and the results of previous 
studies in non-diabet ic  subjects [3, 4], lead us to suspect that a 
differential correla t ion between fl and BP in males and fe- 
males may well exist in the diabetic patients in their  dataset.  
We would like to stress that we are not questioning the find- 
ings of Ryd6n Ahlgren  et al. [1] that females with I D D M  
have stiffer aor tas  than males. We have made similar observa- 
tions in patients with N I D D M .  However,  we do quest ion the 
utility of applying the "blood pressure corrected" index, fl, es- 
pecially if the BP correct ion does not work fully, and appears  
to have differential  effects between the cohorts  of interest. 
Fur thermore  it may be methodological ly  more  sound to pro- 
vide the basic ' raw'  distensibili ty data (A D/Da) as this was 
what was actually measured  by their  echo-tracking device - ra- 
ther than a t tempt ing to apply a correction for BP - especially 
if on the basis of the above data  and previously publ ished re- 
ports [3, 4] the f l - index does not appear  to be completely 
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reliable. In this respect  we should make clear that our data 
comparing males and females are presented using the/3  in- 
dex simply to permi t  a comparison with the results of Ryd6n 
Ahlgren et al. 

Finally, in the Discussion section the authors [1] referring to 
differences between central aortic and peripheral  BP write "no 
significant age or gender-re la ted differences are seen thus al- 
lowing comparisons between individuals and groups". Surely 
part of the issue here is whether  the differences between in- 
tra-aortic BP and brachial  BP change with diabetes status? 
We are not aware of  any work comparing such measurements 
in diabetic and non-diabet ic  individuals. Thus, we have another 
variable which may be different between the control  and dia- 
betic cohorts s tudied and which needs to be considered. Given 
this, we simply do not  know whether  the authors '  assumption 
that sphygmomanometr ica l ly  measured BP in the brachial  ar- 
tery can be rel iably substi tuted for the aortic BP at a single aor- 
tic cross-section in both diabetic and non-diabetic subjects is 
valid. To us this appears  to be another  compelling reason to re- 
port  the ' raw' ,  measured  distensibility data (A D/Dd) rather 
than a derived pa rame te r  such as/3. 

Yours sincerely, 
E. D. Lehmann,  K. D. Hopkins,  R. G. Gosling 
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Increased  ar te r ia l  s t i f fness in I D D M  w o m e n  
- m e t h o d o l o g i c a l  cons idera t ions  

Dear  Sir, 
We are pleased to learn  of the interest  Dr. Lehman et al. show 
in our recent paper .  

In this paper  stiffness (/3) data  were presented as an ex- 
pression of ar ter ial  distensibility. As  suggested by Dr. Leh- 
man et al. also the strain (fractional d iameter  change)=  
systolic d iameter  - diastolic d iameter  

of the abdominal  aorta 
diastolic d iameter  

now is shown (Fig. 1). As  can be seen, the aortic strain is signifi- 
cantly lower in women (p = 0.0025), but not in men (p = 0.9) 
with insul in-dependent  diabetes  mellitus ( IDDM),  as com- 
pared with heal thy control  subjects of corresponding age and 
sex, confirming the ear l ier  presented  13 results. However ,  strain 
is not only dependen t  on the vessel wall constituents but also 
on the distending force, that is, the blood pressure. The pres- 
sure/diameter  re la t ionship of the aorta  is curvilinear as is evi- 
dent from simultaneous recordings of arterial pressure and di- 
ameter  with a more  distensible part  at lower than at higher pres- 
sures. Al though there  is no sharp inflection point  in the curve, 
the transition from distensible to stiff behaviour occurs above 
80 m m H g  [1]. These mechanical  characteristics have been at- 
t r ibuted to the proper t ies  of the matr ix in the wail, mainly elas- 
tin and collagen. The more  distensible elastin is the principle 
load bearer  at low pressures and small distensions, whereas 
both elastin and the stiffer collagen are load-bearing at high 
pressures and large distensions [21 . Thus, changes in mean dis- 
tending pressure ( M A P )  and pulse pressure affect the aortic 
distensibility as well as the pulse wave velocity (PWV).  In Fig- 
ure 1 it can be seen that  the strain in healthy control  subjects de- 
creases with age. However ,  M A P  as well as pulse pressure 
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Fig. 1. Aor t ic  strain (fractional d iameter  change) in women 
and men with IDDM.  The lines represent  mean, upper  and 
lower of 95 % CI, for the control  women and men. Note the 
significantly decreased strain in women, but not in men with 
I D D M  (p = 0.0025 and p = 0.9, respectively) 
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