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ABSTRACT 

The relationship between Clini tes tR home control  resul ts  and HbAI and 
t r iglycer ides  was analyzed by d computer ized opt imizing procedure. 

The morning urine glucose excret ions in t h e  10 preceding weeks were  strongly 

co r re l a t ed  with HbAI as w e r e  t h e  evening excret ions,  while t he  af ternoon records showed 

only weak correlat ions with HbAI. Maximal correlat ions between home glucose records 

and HbAI w e r e  achieved when mornings and evenings were  added, with higher weights 

given to t h e  mornings. The  pract ical  consequences a r e  t h a t  home urine test resul ts  in t h e  

mornings and evenings a r e  of most value when adding home scores  for assessment  of 

long-term diabet ic  control ,  whereas  af ternoon r eco rds  should be  ignored for  t h i s  purpose. 

Serum tr iglycer ides  were  correlated with glucose excret ion during t h e  week of 

t r iglycer ide determinat ion,  but  not  with glucose excret ion measured in the  preceding 

weeks. Serum cholesterol  did not  r e f l ec t  d i abe t i c  control  at all. 

IN TROD UCTION 

During t h e  last f e w  yea r s  a number of r e p o r t s  have  indicated t h a t  good con t ro l  of 

t h e  blood glucose l ece l  r educes  t h e  risk of long-term complicat ions of d i abe te s  melli tus 

(2). T o  reach this  goal, re l iable  methods for  t e s t ing  diabet ic  control  a r e  necessary.  In 

diabet ic  children height  and weight measurements ,  home urine tests of glucose and 

ke tone  body excret ion and somet imes  plasma glucose,  serum tr iglycer ide (TC) and serum 

cholesterol  assays have  been included in t h e  rout ine check-ups. 

Since 1976, when Koenig et al. (8) demons t r a t ed  t h a t  t h e  deg ree  of glucose 

con t ro l  in diabet ics  over  d long period of t i m e  was r e f l ec t ed  in t h e  r e l a t ive  

concentrat ion of glycosylated hemoglobin (HbAIc) in t h e  blood, a number of s tudies  have 

been undertaken on t h e  relationship between HbAI and diabet ic  control.  The correlat ions 

found between HbAI (or HbAIc) and t h e  r e su l t s  of conventional test methods vary 

considerably between d i f f e ren t  studies. In older adul ts  with non-insulin-dependent 

diabetes ,  most  au tho r s  have  found good correlat ions between fast ing plasma glucose in a 

single specimen and HbAI, and between 24 hour urinary glucose excret ion and HbAI 

(6,15,16). In insulin dependent  diabetics,  especial ly  in young ones, t hese  correlat ions 
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seem to be  generally weak (1,9,12,13,16). The correlat ion between HbAI and t h e  clinical  

evaluat ion of t h e  pat ient  is good, however,  even  in diabet ic  children (12,14). In 11, 

probably adu l t  pa t i en t s  Lanoe et al. (9) found a s t rong correlat ion between Clini tes t  

home reco rds  and HbAIc. Gabbay et al. ( 5 )  measured t h e  glucose in 24 hour urinary 
specimens in d i abe t i c  children and adokescents and found t h a t  it co r re l a t ed  b e t t e r  to 

HbAI (rz0.57) when t h e  urine was  co l l ec t ed  43-70 days be fo re  t h e  HbAI de te rmina t ion  
than  when i t  was col lected ear l ier  or la ter .  In a study by Dunn (3), t h e  correlat ion 

between HbAI and t h e  mean glucose value in multiple plasma samples  taken during t h e  

preceding e igh t  weeks was very s t rong (r=0.78). 

The a i m s  of t h e  present  investigation were  to examine  t h e  correlat ion between 

HbAI levels  and d a t a  obtained by convent ional  methods of d i abe t i c  con t ro l  in a group of 

d i abe t i c  children and to try to def ine t h e  temporal  representat iveness  of a HbAI value 

and to a sce r t a in  t h e  relat ive weights  of C h i t e s t  resul ts  f rom d i f f e ren t  t imes  of t h e  day 

in predict ions of HbAI and thus r eeva lua te  older d a t a  based on Clini tes t  records. 

SUBJECTS AND METHODS 

The  s tudy comprised 28 chilbren aged  3-16 years,  17 gir ls  and 11 boys, with Type  I 

d i abe te s  mellitus. A l l  children w e r e  being t r e a t e d  with two  daily inject ions of 

in t e rmed ia t e  monocomponent porcine insulin (Monotard ) daily. In some  of them a rapid 

monocomponent insulin (Actrapid was  being added in t h e  morning and/or in the  

af ternoon.  The  mean to t a l  dosage w a s  0.85 IU of insulin per  kg body weight ( r ange  

0.27-1.23). Al l  t hese  children were  being t r e a t e d  according to t h e  s a m e  general  

principles and were  seen by t h e  s a m e  pediatrician (TT) eve ry  two  to t h r e e  months. They 

a l l  had had a normal height and weight increase according to Swedish s tandards (7). None 
of them had albuminuria,  hypertension, re t inopathy or  any  o the r  clinical  signs of vascular 

complications.  Four t een  of t h e  didbet ic  cnliaren naa peers  of the Sdllle dg:r aid sex, whu 

were  willing to  par t ic ipate  as ma tched  controls.  

R 

R 

The diabet ic  children recorded their  urine glucose excret ion by t h e  C h i t e s t  t w o  

drop method t h r e e  t i m e s  daily (in t h e  morning before  breakfast ,  before  dinner at  4.30 

p.m. and at bed-time) on t h r e e  f ixed days a week for  at l eas t  one year. HbAI and  24-hour 

urine glucose excret ion (day and night specirnens separated)  were  determined at e a c h  

visit  to t h e  hospital. Measurements  of serum cholesterol,  s e rum TG and fast ing plasma 

glucose were  added sixmonthly. A t  t h e  f i r s t  visit t h e  s a m e  analyses were  performed in 

t h e  accompanying control  children. All blood specimens w e r e  taken in t h e  fast ing state 

at 08.00-08.15 in t h e  morning before  b reak fas t  and insulin injection. 

HbAI was  measured by a commerc ia l  microchromatographic  technique f rom 

Bio-Rad Laboratories,  Richmond, Cal i fornia  (16). The  t e m p e r a t u r e  of t h e  elut ing bu f fe r  

was  kep t  cons t an t  at 22.OoC and t h e r e f o r e  no t e m p e r a t u r e  correct ions w e r e  necessary.  

Two  HbAI s t anda rds  (level 7 % and 10 %) were  run simultaneously with t h e  pa t i en t  

samples. Standards were  prepared f rom hemolysates  of washed e ry th rocy te s  and s to red  

at -7OOC. Under these  conditions they  w e r e  s t ab le  for  a t  least one year. The  method 
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displayed a n  in t ra -  and  inter-assay coe f f i c i en t  of var ia t ion  of 3 % and  6 %, respectively.  

P l a sma  glucose,  s e rum TG and choles te ro l  concen t r a t ions  w e r e  de t e rmined  as 
descr ibed  ea r l i e r  (4). 

This work i s  p a r t  of a prospec t ive  s tudy  on a population of d i abe t i c  children, 

s t a r t e d  in 1978, approved by t h e  E th ic s  C o m m i t t e e  of Uppsala University.  All  pa t i en t s  

and  pee r s  and  the i r  pa ren t s  g a v e  the i r  in formed consen t  to par t ic ipa t ion  in t h e  study. 

STATISTICAL ANALYSIS 

The  s t a t i s t i ca l  ana lys i s  was  mainly per formed by t h e  SAS program package  on  an  

IBM 158-4341 at Uppsala University.  A s c h e m a t i c  descr ip t ion  of t h e  procedure  i s  given in 

Fig. 1. 

Compute r  procedure  

Original C l in i t e s t  records.  

15  weeks  vs. e a c h  HbAI. 

10 weeks  op t ima l  cor re la t ions .  

Days  of t h e  week  compared  (10 weeks). 

No d i f f e rence  be tween  days  of t h e  week. 

P rocedure  of missing calues.  

Tes t ing  15  weeks  aga in  I 5. e a c h  HbAI. 

10 weeks  s t i l l  optimal.  

Weight p rocedure  morninglaf te rnoon/e \  ening. 

Clinitest 1s. hbAi .  

Weights obtained. Sca le  tes t ing  p rocedure  

J 

J 

& 

i 

J, 

(0, t,  1, 

Op t ima l  

3, 5 = 0, a, b, c, 5) .  

sca le ,  op t ima l  weights  obtained. 
J 

S c h e m a t i c  description of t h e  compute r  procedure.  

T h e  compute r  p rocedure  included f ive  main  s teps ,  t h e  f i r s t  four  of which a r e  

wi th in  t h e  SAS program: 

1. T h e  original C l in i t e s t  r eco rds  (0-5 %) (n >10.000) were  used in t h e  f i r s t  s tep ,  in 

which t h e  r eco rds  fo r  t h e  week  of a HbAI de te rmina t ion  and  t h e  14 preceding  

weeks  w e r e  co r re l a t ed  aga ins t  th i s  HbAI value. A s  a f e w  home test resu l t s  w e r e  

lack ing  for mos t  of t h e  pa t i en t s  fo r  t h e  per iod  in question, a procedure  fo r  
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2. 

3. 

4. 

in te rpola t ion  of missing va lues  was  used. The  Cl in i tes t  r eco rds  f rom t h e  d i f f e ren t  

days  of t he  week  during t h e  weeks  of highest  co r re l a t ion  were  then  t e s t e d  aga ins t  

HbAI. No significant d i f f e rences  were  found be tween  t h e  d i f f e ren t  days. This was  

considered to justify giving t h e  missing va lues  t h e  mean  of t h e  preceding and  t h e  

subsequent  va lue  obta ined  at t h e  s a m e  t i m e  of day. 

T h e  cor re la t ion  be tween  HbAI and  t h e  Cl in i tes t  resu l t s  for  each  week during a 
four-month period prior to e a c h  HbAI sampling was  ca lcu la ted .  

T h e  C l in i t e s t  r e su l t s  f rom t h e  10 weeks of h ighes t  co r re l a t ions  wi th  HbAI w e r e  

used in a procedure  to weigh the  r e l a t ive  impor t ance  of morning, a f t e rnoon  and  

evening  Cl in i tes t  r eco rds  f o r  pred ic t ion  of HbAI. The  procedures  fo r  gene ra l  

l inear  models,  canonica l  cor re la t ion ,  and  sys t ems  regression in t h e  SAS program 

package  w e r e  used. Coef f i c i en t s  for  t h e  r e l a t ive  weights  of C l in i t e s t  resu l t s  f rom 

t h e  d i f f e ren t  t i m e s  of day  w e r e  obtained. These  weighted  d a t a  were  used fo r  

e s t ima t ing  t h e  to t a l  coe f f i c i en t  of de t e rmina t ion  (R2)  be tween  home test resu l t s  

and  HbAI. 

Non-linear t ransformed scales w e r e  cons t ruc t ed  in a n  a t t e m p t  to r educe  t h e  non- 

l inear i ty  of t h e  re la t ionship  be tween  Cl in i tes t  r e su l t s  (0-5 %) and blood g lucose  

levels. In a semi-quant i ta t ive  scale, t h e  c rude  Cl in i tes t  va lues  of 0, 0.5, 1, 3, and  

5 % were  t ransformed to 0, 0.5, I ,  1.5 and  2 respectively.  A clinically o f t e n  used 

s c a l e  of qua l i ta t ive  scoring, 0-0.5 % = 0 and  1-5 % = 1 ,  was  also used (Fig.2). 

C l i n i t e s t  r e s u l t s  

P l a s m  glucose conc. 

Original data 0 0 0 04  1 3 5 5 5 5 5  

Semiquantitative 0 0 0 O t l  I t  2 

W l i t a t i v e  0 0 0 0 0 1  1 1 

2 2 2 2  

1 1 1 1  

0 0 0 O A S  C 5 5 5 5 5  Sirmlation 

Rela t ionship  be tween  p lasma g lucose  concen t r a t ion  and  urine g lucose  
concen t r a t ion  as expressed  by t h e  d i f f e ren t  s ca l e s  tes ted .  
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5 .  In a n  a t t e m p t  to cons t ruc t  an  op t ima l  scale, a s e p a r a t e  program,  including a 

procedure  fo r  op t imiza t ion  of t h e  co r re l a t ion  coef f ic ien ts ,  was  wr i t ten .  0 % was  

f ixed  as zero ,  0.5 % = A, I % = By 3 % = C, 5 % = 5. T h e  i a l u e s  for  A to C g i \ ing  

t h e  bes t  f i t  of t h e  sca l e  w e r e  reques ted .  

RESULTS 

T h e  HbAI va lues  fo r  t h e  hea l thy  ma tched  con t ro l  children were  a l l  within the  
r a n g e  5-8 % (6.520.4, M2SD). T h e  va lues  for t h e  d i abe t i c  ch i ldren  var ied  be tween  7 and 

16 % (11.022.0, MISD). 

The  absolu te  C l in i t e s t  resu l t s  did n o t  d i f f e r  be tween  t h e  d i f f e ren t  days  of t h e  

week ,  ne i ther  was  t h e r e  any  d i f f e rence  in the i r  co r re l a t ion  to  HbAI. 
T h e  cor re la t ion  coe f f i c i en t s  (r) fo r  t h e  r e l a t ions  be tween each  HbAI va lue  and t h e  

summed  C h i t e s t  s co res  (0-5 %) fo r  t h e  preceding  10 weeks  (using all t h r e e  daily values) 

a l l  lay within t h e  range  0.55-0.72. The  co r re l a t ion  with HbAI was  genera l ly  lower  for t h e  

preceding  weeks  11-17 (r <0.50) (Fig.3). 
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Coef f i c i en t s  of co r re l a t ion  be tween  C l in i t e s t  home  test r e su l t s  and  HbAI and  
be tween  h o m e  test re su l t s  and  se rum triglycerides.  Cor re l a t ions  fo r  h o m e  
tests per formed in t h e  week  of t h e  blood test and  in t h e  14 preceding  weeks  
a r e  given. 
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Clini tes t  scores  t ransformed according to t h e  non-linear s ca l e  (0-2) showed 

similar correlat ion coeff ic ients  as the Origindl scores  for  t h e  10 weeks preceding e a c h  

HbAl determinat ion when mornings, af ternoons,  and evenings were  added with t h e  s a m e  

weights. The  qual i ta t ive scoring (O/l) showed slightly lower correlat ion coe f f i c i en t s  

versus  HbAI under these  circumstances.  

Using t h e  Clini tes t  resul ts  f rom t h e  10 weeks immediately preceding each  HbAl 

determinat ion,  t h e  r e l a t ive  weights  of morning, af ternoon,  and evening Clini tes t  records 

in t h e  prediction of HbAI were  e s t ima ted  (Table I). 

Table  I. Re la t ive  weights  for Cl ini tes t  records f rom d i f f e ren t  t imes  of day giving t h e  
maximal  correlat ion between Clini tes t  resul ts  during t en  weeks and t h e  HbAI 
value. 

Morning 
Op t ima l  r e l a t ive  weights  0.103 

Afternoon Evening 
-0.041 0.079 

The morning records t e s t ed  alone against  HbAI showed highly significant 

correlat ions and a high coeff ic ient  of determinat ion (R2 = 0.46). The e l en ing  records 

were  also strongly correlated to  HbAI (R2 = 0.42). The af ternoon records t e s t ed  a lone  

showed only weak correlat ions to HbAI (Table  11). 

Table 11. Relationship between C h i t e s t  resul ts  f rom e a c h  t i m e  of day versus HbAI dS 

expressed by coe f f i c i en t  of determinat ion (R2) and t h e  s t a t i s t i ca l  
s ignif icance (p) t o r  t h e  correlat ion between tne t w o  variables. 

E - R2 
Morning/HbAI co.00 1 0.46 
EveningIHbAI 

Afternoon/HbAI 

<0.01 

<0.05 

0.42 

0.23 

When t h e  morning and evening records were  added (and their  re la t ive weights  

optimized),  t h e  to t a l  coeff ic ient  of determinat ion (R2) for t h e  10 weeks immediately 

preceding t h e  HbAI sampling was  0.50. The  af ternoon records added a lmos t  no fu r the r  

information. Using an  opt imum weighting procedure,  giving t h e  af ternoon value a 

negat ive weight,  R2  could be  increased to 0.51. 

T h e  number of missing Clini tes t  values  showed a slight posit ive correlat ion with 

high Clini tes t  scores and high HbAI. The  number of missing values was  very low (<lo%) 
during t h e  f i r s t  f i ve  months of t h e  study, bu t  increased later. T h e  correlat ions found 

during t h e s e  first f ive  months exceeded those  found la ter .  During th i s  op t ima l  period, the 

coe f f i c i en t  of determinat ion (R2) was  as high as 0.60 (morning and evening records,  

r e l a t ive  weights  2.2:1, scale 0-5 %). This high R2  corresponds to a correlat ion coe f f i c i en t  
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of 0.78. 

Using t h e  r e l a t ive  weights  producing t h e  best  f i t ,  various a t t e m p t s  were  made to 

op t imize  t h e  Clini tes t  scale.  Resides the  0/1 , 0-2 and 0-5 scales,  d i f f e ren t  more  or less 

complicated scales were  tr ied.  Even complicated t ransformations of t h e  scale did not  

significantly increase t h e  coeff ic ient  of determinat ion,  despi te  t h e  use of a u t o m a t i c  

opt imizat ion procedures.  

The re  was a correlat ion between serum TG concentrat ions and HbAI when t h e  

samples  were  taken simultaneously (rz0.58; p <0.01). The TG concentrat ion was t e s t ed  

against  home  urine t e s t  resul ts  for each  week during t h e  14 weeks immediately preceding 

t h e  TG sampling. The home  records for  t he  week of t h e  TG sampling were  significantly 

co r re l a t ed  to TC concentrat ion (r=0.47; p <0.05). The morning Clini tes t  resul ts  were not  

significantly correlated to TG ( p  >0.1) while t h e  a f t e rnoon  (r=0.41; p <0.05) and evening 

values k 0 . 5 1 ;  p cO.01) showed significant correlat ions to TG. A similar d i f f e rence  was 

found for  t h e  relat ion between TG and 24 hour urine glucose excretion. The correlat ion 

coe f f i c i en t  for  TC and day-t ime glucose excret ion was 0.55 ( p  <0.01), but  TG did not 

c o r r e l a t e  at al l  to night-t ime excret ion ( ~ 0 . 1 7 ;  p >0.4). The home t e s t  resul ts  for  1-10 
weeks preceding t h e  TG value were not  significantly correlated to TC (correlation 

coe f f i c i en t s  for t he  d i f f e ren t  weeks  varying be tween  -0.09 and +0.25; p >0.1) (Fig. 3 ) .  

Serum cholesterol  showed no significant correlat ion to HbAI in simultaneously 

t aken  samples  (rZ0.1; p >0.5). HbAI was co r re l a t ed  to  24-hour urinary glucose excret ion 

when these  specimens were  obtained at t h e  s a m e  visit  (r=0.56; p 4.01). 

The  correlat ion between fast ing plasma glucose and HbAI varied f r o m  

insignificant to slightly significant during t h e  study (r=0.16-0.49). HbAI did not  c o r r e l a t e  

significantly to sex, age,  s t a g e  of puberty,  durat ion of diabetes ,  r e l a t ive  body weight,  or 

insulin dosage per  kilogrdm body weight. 

DISCUSSION 

The high coeff ic ients  of determinat ion (R2) found h e r e  fo r  Cl ini tes t  home records 

in prediction of HbAI show t h a t  home urine t e s t s ,  properly carr ied out,  give impor t an t  

mforma t ion  about  t h e  deg ree  of long-term d iabe t i c  control.  The high correlat ions found 

between home test r e su l t s  and HbAI fo r  t h e  9 to 10 weeks preceding t h e  HbAI 

de te rmina t ion  indicate  t h a t  in th i s  population HbAI measured e c e r y  10th week will give 

a covering description of ca rbohydra t e  control.  The  t empora l  relationship f i t s  with the 

corresponding finding of Gabbay ( 5 )  of 4 3  to 70 days  (6-10 weeks) and with d a t a  f rom 

insulin infusion pump tr ia ls ,  demonstrat ing comple t e  HbAI normalization a f t e r  about  8 

weeks  (11). The correlat ion method has  l imitations,  of course,  in s tudies  of t h e  t empora l  

re la t ionship between HbAI and glucose i a lues ,  as t h e  method does no t  t a k e  i n t o  accoun t  

t h e  d i f f e rence  in WbAI kinet ics  between periods of increasing and decreasing values. The 

high correlat ions found for abou t  10 weeks d o  no t  merely indicate  a gene ra l  s tabi l i ty  of 
t h e  d i abe t i c  state. This is shown from t h e  comparisons made he re  with TG. When t h e  

s a m e  correlat ion method was used for  TG versus Clini tes t  home records,  a significant 
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correlat ion was only found for  home resul ts  obtained during t h e  week of t h e  TG 

sampling, while home resul ts  in t h e  10 preceding weeks showed no correlat ion to TG. I t  is 

interest ing to  no te  t h a t  TG co r re l a t ed  highly with day-time glucose excret ion bu t  n o t  a t  

a l l  with t h e  excret ion during t h e  night. Similar findings were  made  for t h e  home tests.  

Thus, t h e  Clini tes t  values for t h e  a f t e rnoons  and evenings showed a posit ive correlat ion 

to TG, but  not  t he  morning Clini tes t  values,  which r e f l ec t ed  t h e  night excretion. T h e  

findings strongly indicate  t h a t  TG is  no t  r e l a t ed  to the  deg ree  of basic diabet ic  control,  

but  r e f l e c t s  t h e  ampli tude of t h e  postprandial  glucose peaks in t h e  las t  f e w  days. This 

resul t  is  not  unexpected considering t h e  inf luence of rapid carbohydrates  on TG 

formation.  TG is thus not  a good indicator of long-term diabet ic  control.  Serum 

cholesterol ,  in this  population no t  d i f f e ren t  f rom normal  controls,  did not  s eem to 

measure  d i abe t i c  regulation at all, a finding consis tent  with t h e  resul ts  of at l eas t  s o m e  

ear l ier  studies,  where  no significant correlat ions were  found between serum cholesterol  

concentrat ion and diabet ic  control  (10). 

With t h e  HbAI method used, t o t a l  HbAl was determined and no correct ion was 

m a d e  fo r  t h e  labi le  HbAI fraction. The  lack of s t rong correlat ions with simultaneously 

measured plasma glucose indicates  t h a t  t h e  HbAI was no t  significantly influenced by t h e  

glucose con ten t  in t h e  plasma. Such inf luence seems  to occur  mainly a t  high plasma 

glucose concentrat ions and c a n  b e  avoided (16). 

T h e  changes in plasma glucose f r o m  0 to 8-10 mmol/l  produce no paral le l  changes 

in t h e  Clini tes t  results, while within t h e  r ange  10-20 mmol/l  t h e  Clini tes t  values rapidly 

r ise  to 5 % and s t i l l  remain at 5 % at t h e  most  e x t r e m e  plasma glucose concentrat ions.  

Thus i t  i s  obvious t h a t  t h e  best  re la t ion between HbAI and Clini tes t  i s  probably a non- 

l inear  one, with t w o  breaking points (Fig.2). The Clini tes t  s ca l e  t ransformation was an  

a t t e m p t  to c o r r e c t  for this non-linearity. The s imple 0/1 scale,  o f t en  used in clinical  

pract ice ,  was a lmos t  as e f f i c i en t  as the  o the r  more  complicated sca l e s  when morning, 

a t ternoon,  ana  evening values were  given t n e  s a m e  weignt. in t he  diabet ic  child t h e  

morning Clini tes t  resul t  represents  abou t  10 s t ab le  hours, uninfluenced by any meal. The  

r e l a t ive  weight of t h e  morning value w a s  1.3-2.2 t i m e s  higher than t h a t  of t h e  evening 

value when t e s t e d  on d a t a  f rom d i f f e ren t  pa r t s  of t h e  s tudy period. These f igures  should 

no t  be  considered as exac t ,  but  a r e  dependent  on t h e  population under study. This 

emphasizes,  however,  t h e  impor t ance  of t h e  morning urine glucose estimations.  In 

con t r a s t ,  t h e  a f t e rnoon  Clini tes t  values  g a v e  l i t t l e  or n o  fu r the r  information for 

prediction of HbAI when morning and evening values had been taken into account .  In 

fact, t h e  af ternoon Clini tes t  records were  given negat ive weights in most of our  

opt imizat ion studies. From a p rac t i ca l  point of view this  makes  i t  qu i t e  c l ea r  t h a t  

af ternoon Clini tes t  values should be  neglected when adding the  scores  for  assessment  of 

long-term d iabe t i c  control.  The morning values should be  weighted somewhat  m o r e  

(about  50 %) than t h e  evening values. 

The  coe f f i c i en t  of determinat ion found he re  f o r  t h e  f i r s t  f i ve  months, weighting 

rnornings and evenings in this way, namely R 2  = 0.60, means t h a t  as much as 60 % of a 
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HbAI value can  b e  predicted by a s imple semi-quant i ta t ive analysis of ur ine glucose in 
t h e  morning and at bed-time on th ree  fixed days a week. This f igure is  unexpectedly 

high, as it corresponds a lmos t  exac t ly  to the correlat ion coeff ic ient  of 0.78 found by 

Dunn using multiple plasma glucose measu remen t s  (3). 

The  sophisticated a t t e m p t s  made he re  to op t imize  t h e  scales by giving t h e  glucose 

pe rcen tage  values  d i f f e ren t  coe f f i c i en t s  did no t  improve R 2  significantly. For  p rac t i ca l  

purposes i t  i s  thus n o t  justif iable to compl i ca t e  t h e  sca l e s  fur ther .  On t h e  o the r  hand, t h e  

use of different  weights for  t h e  t e s t s  performed a t  d i f f e ren t  t imes  of the day increased 

t h e  prediction of long-term con t ro l  as measured by HbAI. 

HbAI (or HbAIc) is  present ly  accep ted  as t h e  r e fe rence  method of cho ice  for  long- 

t e r m  evaluation of ca rbohydra t e  con t ro l  in diabetics.  The  availabil i ty of this  method 

makes  i t  possible to assess ear l ier  r e fe rence  methods and might t hus  be  of value for  

r e t rospec t ive  reconsideration of ear l ier  long-term studies. The p resen t  f indings indicate  

t h a t  t h e  resul ts  of home tests of glucose exc re t ion  in t h e  morning and in t h e  evening a r e  

of value for  judging long-term diabet ic  control,  while af ternoon urine t e s t  results,  serum 

TG and serum cholesterol  a r e  of very l i t t l e  use for  this  purpose. These d a t a  strongly 

suggest  t h a t  the resul ts  of ea r l i e r  s tudies  based on Clini tes t  home  controls  and evaluated 

according to empir ical  t radi t ion should be re-assessed. 
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