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Summary In primary care it is difficult to treat the 
growing number of non-insulin-dependent diabetic 
(NIDDM) patients according to (inter)national 
guidelines. A prospective, controlled cohort study 
was designed to assess the intermediate term 
(2 years) effect of structured NIDDM care in general 
practice with and without 'diabetes service' support 
on glycaemic control, cardiovascular risk factors, gen- 
eral well-being and treatment satisfaction. The 'dia- 
betes service', supervised by a diabetologist, included 
a patient registration system, consultation facilities of 
a dietitian and diabetes nurse educator, and protoco- 
lized blood glucose lowering therapy advice which in- 
cluded home blood glucose monitoring and insulin 
therapy. In the study group (SG; 22 general practic- 
es), 350 known NIDDM patients over 40 years of 
age (206 women; mean age 65.3 + SD 11.9; diabetes 
duration 5.9 + 5.4 years) were followed for 2 years. 
The control group (CG; 6 general practices) consisted 
of 68 patients (28 women; age 64.6 + 10.3; diabetes 
duration 6.3 + 6.4 years). Mean HbAtc (reference 
4.3-6.1%) fell from 7.4 to 7.0% in SG and rose from 
7.4 to 7.6 % in CG during follow-up (p = 0.004). The 
percentage of patients with poor control 
(HbAlc > 8.5 %) shifted from 21.4 to 11.7 % in SG, 

but from 23.5 to 27.9 % in CG (p = 0.008). Good con- 
trol (HbAlc < 7.0 %) was achieved in 54.3 % (SG; at 
entry 43.4%) and 44.1% (CG; at entry 54.4%) 
(p = 0.013). Insulin therapy was started in 29.7 % 
(SG) and 8.8 % (CG) of the patients (p = 0.000) with 
low risk of severe hypoglycaemia (0.019/patient 
year). Mean levels of total and HDL-cholesterol 
(SG), triglycerides (SG) and diastolic blood pressure 
(SG + CG) and the percentage of smokers (SG) de- 
clined significantly, 'but the prevalence of these risk 
factors remained high. General well-being (SG) did 
not change during intensified therapy. Treatment sat- 
isfaction (SG) tended to improve. Implementation 
of structured care, including education and therapeut- 
ic advice, results in sustained good glycaemic control 
in the majority of NIDDM patients in primary care, 
with low risk of hypoglycaemia. Lowering cardiovas- 
cular risk requires more than reporting results and re- 
ferral to guidelines. [Diabetologia (1997) 40: 1334- 
1340] 
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Most patients with non-insulin-dependent diabetes 
mellitus (NIDDM) in particular when managed 
with diet or oral hypoglycaemic agents, are treated 
in a primary health care setting. To optimize the 
treatment of the growing number of NIDDM pati- 
ents (inter-) national guidelines have been pub- 
lished [1-4]. However, the wide acceptance of the 
guidelines by general practitioners (GPs), and 
their implementation in practice have proved diffi- 
cult [5-11]. 
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Table 1. NIDDM patients above 40 years of age in study and control groups 

1335 

Study group (SG) Control group (CG) 
22 GPs 6 GPs 

Eligible NIDDM patients in GP records a (n) 

Number of participants 120 
March 1992-December 1993 (n) NDM 

2 year (SG) and 1.5 year (CG) follow-up data available 95 
NDM 

56 b 
KDM 

570 171 
KDM KDM 
403 (71%) 102 (60 %) 
KDM KDM 

350 68 
KDM KDM 

a Mean number of 1800 patients per GP; 369 (39 %) of all 939 
identified NIDDM patients (SG) were managed in hospital 
diabetes clinics, b Patients with known diabetes for > 3 months 

(KDM) referred back from secondary care or referred by 
other GPs. NDM, Newly diagnosed NIDDM 

N o n - a t t e n d a n c e  and  p o o r  pa t i en t  compl i ance  are  
o f t en  m a j o r  ba r r i e r s  for  a t ta in ing  a d e q u a t e  d i abe te s  
care.  H o w e v e r ,  doc tor - re la ted ,  as for  e x a m p l e  atti-  
t ude  and  knowledge ,  and  organ isa t iona l  fac tors  m a y  
be  even  m o r e  i m p o r t a n t  ba r r i e r s  [12-14]. T h e  avail-  
abi l i ty of  a d iabet ic  pa t i en t  regis ter  and  recal l  sys tem,  
educa t ion  facilities, p ro fess iona l  suppor t  f r o m  a net-  
w o r k  of  medica l  and  non -med ica l  p rofess iona ls  and  
sys temat ic  qual i ty  a s ses smen t  are o rgan isa t iona l  fac- 
tors  which inf luence d i abe te s  care  [15]. The  guide-  
lines for  the t r e a t m e n t  of  N I D D M  have  s t imula ted  
physic ians  to i m p r o v e  the  qual i ty  of  m a n a g e m e n t .  
H o w e v e r ,  i m p l e m e n t a t i o n  was only par t ia l ly  success- 
ful, whe re  doc to r - r e l a t ed  and  organ isa t iona l  p rob-  
l ems  could  rough ly  be  m e t  [9, 16-20]. 

In  1992 we in t roduced  a ' d i abe tes  serv ice '  in pri-  
m a r y  care  which p rov ides  suppor t  to G P s  in the  m a n -  
a g e m e n t  of  N I D D M .  This facil i ty is loca ted  at  a labo-  
r a t o ry  for  G P s  in A m s t e r d a m .  The  p u r p o s e  of  this 
s tudy  was to assess the i n t e r m e d i a t e  t e r m  (2 years )  ef- 
fect  of  this care  sys t em on  g lycaemic  control ,  va r ious  
ca rd iovascu la r  risk fac tors  and  on genera l  wel l -be ing 
and  t r e a t m e n t  sa t is fact ion in a popu la t ion  of  N I D D M  
patients .  

Subjects, materials and methods 

Study population. Of 29 eligible GPs in the western part of 
Amsterdam 22 were willing to co-operate with the diabetes 
service. Reasons for non-participation were implementation 
of systemised diabetes care in their own practice (four GPs) 
and 'no interest' (three GPs). The 22 GPs were requested to 
enroll all their known and newly diagnosed NIDDM patients 
(Table 1). Only patients with diabetes (World Health Organi- 
sation criteria) diagnosed after the age of 40 years and at least 
treated for 6 months with diet and/or oral hypoglycaemic tab- 
lets were included. Of the 570 eligible patients managed in pri- 
mary care 167 (29 %) did not participate. Reasons for non-par- 
ticipation were: deceased (5.6 %); referred to secondary care 
(6.8%); change of GP (7.2%); diabetes not confirmed 
(2.2 %); unwilling because of psychiatric disorders or unknown 
reasons (7.3 %). Two-year follow-up data are available for 350 
of 459 known (76.3%) and 95 of 120 newly diagnosed 
(79.2 %) diabetic subjects. Reasons for 23.1% drop-out during 
the first 2 years of follow-up were death (7.6 %), change of GP 

(7.9 %), referral to secondary care (2.4 %), delayed yearly con- 
trol (1.7 %) and unknown reasons (3.5 %). 

Control population. The NIDDM population of three GPs in 
Amsterdam and three in Twente (eastern part of the Nether- 
lands) served as a control group. These GPs were not involved 
in any shared care system, but had accepted the treatment 
guidelines of the Dutch College of General Practitioners [4, 
5]. Complete baseline and 1.5 year follow-up data for 68 of 
102 participants are available (Table 2). Reasons for the 
33.3 % drop-out during 1.5 years of follow-up included death 
(2.9%), change of GP (3.9%), referral to secondary care 
(1.0 %), non-attendance or unknown reasons (25.5 %). 

Diabetes service system Amsterdam. In this system the GP is 
supported by a laboratory with facilities to visit patients at 
home, a computerized patient register and recall system, a 
wide-angle retinal camera and the possibility to consult with a 
dietitian, a diabetes nurse educator and a podiat~rist [21-23]. 
A diabetologist, who supervises the diabetes service, can be 
contacted by telephone 24 h a day. 

Protocol. At entry, patients of the study population were invit- 
ed for assessment of glycaemic control at 3-month intervals, 
and for annual review of complications, cardiovascular risk 
factors and assessment of general well-being and treatment 
satisfaction. Within 2 weeks the participating GPs received 
the results accompanied by an advice according to a step-up 
treatment regimen (Table 3). Target values were based upon 
the guidelines of the European NIDDM Policy Group 1988, 
which are similar to the Dutch GP Guidelines 1989 [2, 4]. GPs 
could alter target values, e.g. in the case of short life expectan- 
cy. If the target HbAac-value (usually 7.0 %) was not met with 
maximal dose oral therapy, self-monitoring of blood glucose 
(first step) and insulin therapy (next step) were instructed in 
individual 30 min sessions with the diabetes educator. Usually, 
two follow-up appointments were sufficient to repeat and 
check education. Twice weekly telephone appointments were 
made to adjust insulin dose on the basis of fasting blood glu- 
cose values. Measurement of fasting and pre-dinner glucose 
values was requested for patients on a twice daily NPH-insulin 
scheme. Patients were free to choose one of the blood glucose 
meters and insulin pens available in the Netherlands. For the 
management of hypertension and dyslipoproteinaemia GPs 
were referred to GP guidelines [4]. The incidence of hypogly- 
caemia was evaluated annually, but in insulin-treated patients 
at least 3-monthly, at each visit or telephone call with the dia- 
betes nurse. Patients were asked to verify hypoglycaemia by 
home blood glucose monitor (HBGM) if possible. Patients in 
the control group were seen at 3-month intervals for glycaemic 
control and annually for review of diabetic complications and 
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Table 2. Baseline clinical characteristics of NIDDM patients in study and control groups 

Study group newly Study group (SG) Control group (CG) p -value 
diagnosed DM known NIDDM known NIDDM knownNIDDM 
(n = 120) (n = 459) (n = 102) SG vs CG 

Men (%) 46.7 39.0 50.0 0.03 

Age (years) 63.4 + 13.1 66.1 + 12.5 66.0 + 10.6 0.94 

Diabetes duration (years) 0.1 (0.0-0.3) 6.4 (0.3--44.9) 6.4 (0.4--35.0) 0.76 

Dutch origin (%) 76.7 81.0 81.2 0.97 

Fasting glucose (mmol/1) a 10.2 + 4.1 9.0 + 2.7 9.8 + 3.5 0.02 

HbA1 c (%)b 8.6 + 2.5 7.5 + 1.7 7.6 + 1.9 0.50 

Body mass index (kg/m 2) 
men (n = 56/179/51) 27.0 _+ 4.2 27.4 + 3.8 26.4 _+ 3.0 0.10 
women (n = 64/280/51) 30.6 + 6.4 29.2 + 5.3 27.7 + 5.0 0.07 

Total cholesterol (mmol/1) 6.0 + 1.1 6.1 _+ 1.3 5.9 + 1.0 0.08 

HDL cholesterol (mmol/1) 1.16 + 0.33 1.21 + 0.36 1.14 _+ 0.34 0.06 

Triglycerides (mmol/1) 2.15 + 1.65 2.14 + 1.61 2.03 + 1.38 0.53 

Systolic blood pressure (mm Hg) 146.5 + 23.4 147.2 + 21.7 158.2 + 23.5 0.00 

Diastolic blood pressure (mm Hg) 87.7 + 10.4 86.7 + 11.0 88.9 _+ 11.7 0.08 

Cigarette smokers (%) 25.8 24.0 26.0 0.63 
0.47 

Therapy (%) 
dietary advice 100 26.6 29.7 
oral hypoglycaemic agents 0 69.5 66.3 
insulin 0 3.9 3.9 

Values are expressed as mean + standard deviation or (range). a Fasting glucose measured in venous plasma, b Reference value 
HbAI~ 4.3-6.1% 

Table 3. Step-up regimen for glycaemic treatment of NIDDM patients in study group 

1. Nutritional advice 
Physical activity 

2. Sulphonylureas (SU) 

3. SU + metformin 

4. Self-monitoring of 
blood glucose 

5. NPH-insulin b at 
bed-time + SU daytime 

6. NPH-insulin twice daily 

7. Add short-acting insulin 
or referral to diabetologist 

If glycaemic targets a are not achieved within 3 months --+ step 2 

Start at low dose; dose adjustments at 6-week intervals based upon fasting glucose and/or HbAlc 

In obese patients (BMI > 27 kg/m 2) metformin 500 mg is added, increasing to a maximal dose of 1700 mg/day 

Started in patients on maximal oral therapy if good glycaemic control is not achieved 

The starting dose of 8 IU NPH-insulin is adjusted twice weekly, till fasting glucose targets are achieved 

SU replaced by starting dose of 8 IU NPH-insulin before breakfast when daytime glucose levels > 10 mmol/ 
1 with HbAlc > target value. Morning + pre-dinner insulin doses titrated upon pre-dinner and fasting blood 
glucose levels 

If glycaemic control not satisfactory other insulin regimens may be appropriate 

In symptomatic patients who present with fasting glucose va- 
lues > 15 mmol/1 insulin is treatment of choice, a In general, 
glycaemic targets defined as fasting and preprandial blood glu- 

cose levels of 4.4--6.7 mmol/1 and HbAIr < 7.0 % (reference 
4.3-6.1%). b Neutral Protamin Hagendorn-insulin is an inter- 
mediate long-acting insulin 

cardiovascular risk factors. Therapy was titrated on the basis of 
fasting blood glucose level, aiming at 4.4-6.7 mmol/1. No fixed 
step-up regimen was available for HBGM or insulin therapy. 
In an interview after 1.5 years patients were asked if they had 
experienced hypoglycaemia. 

The protocol was approved by the ethical committee of the 
Academic Hospital Vrije Universiteit. 

O u t c o m e  measures.  Fasting plasma glucose was determined 
with a glucose oxidase method (Boehringer Mannheim, Mann- 
heim, Germany). Glycated haemoglobin (HbAI~) was deter- 
mined by ion-exchange high-performance liquid chromatogra- 
phy (HPLC), using a Modular Diabetes Monitoring System 

(Bio-Rad, Veenendaal, the Netherlands. normal range 4.3- 
6.1%). In the control group, several methods of HbAlc mea- 
surement were used (HPLC, affinity chromatography). 
HbA 1 c values obtained with these methods were recalculated 
against those obtained with the HPLC-method by expressing 
these values as percentage of deviation of the upper limit of 
the normal range. Hypoglycaemia grade 3 was defined as that 
which required oral carbohydrates with help of others; a hypo- 
glycaemic coma was scored as a hypoglycaemia grade 4. Sys- 
tolic and diastolic blood pressures were measured in the sit- 
ting position after 5 rain rest with a digital blood pressure 
monitor (Omron Hem-405, Tokyo, Japan). Fasting total cho- 
lesterol, HDL-cholesterol and triglycerides were measured by 
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Table 4. Change of glycaemic control, therapy and cardiovascular risk factors in patients known with NIDDM in study and control 
group 

Study group (n = 350) P-value Control group (n = 68) P-value 

baseline year 1.5 baseline year 1 year 2 

Study vs 
control 
group 

Fasting glucose (mmol/1) 
HbA,~ (%) 
BMI (kg/rn 2) 
HbAlc > 8.5 % (%) 
HbAI: < 7.0% (%) 
Blood glucose lowering therapy (%): 

nutritional advice/exercise 
SU + metformin 
SU + NPH-insulin at bedtime 
Insulin bid 

Hypoglycaernia (n/patient~year): 
grade 3 (orally with help) 
grade 4 (coma) 

Total cholesterol (rnrnol/1) 
HDL cholesterol (mrnol/1) 
Triglycerides (rnmol/1) 
Systolic blood pressure (rnm Hg) 
Diastolic blood pressure (rnrn Hg) 
Cigarette smokers (%) 

8.9 + 2.5 8.4 + 2.6 8.1 + 2.5 0.000 9.6 + 3.4 9.8 + 2.9 0.74 0.004 
7.4 + 1.6 7.0 + 1.3 7.0 + 1.3 0.000 7.4 + 1.9 7.6 + 1.5 0.23 0.004 a 

28.7 + 4.6 28.7 + 4.6 29.0 + 4.6 0.001 26.8 + 4.0 26.5 + 3.8 0.14 0.000 
21.4 12.1 11.7 0.000 23.5 27.9 0.58 0.008 
43.4 56.2 54.3 0.000 54.4 44.1 0.14 0.013 

0.000 b 
26.9 14.6 12.9 0.000 29.4 19.1 0.07 
69.7 64.6 57.9 0.14 64.7 72.1 0.23 
0.6 11.7 13.4 0.000 2.9 0 0.50 
2.9 8.3 16.3 0.000 2.9 8.8 0.13 

c c 

0 0.006 0.006 0 
0 0.011 0.014 0 

6.1 + 1.3 6.1 _+ 1.3 5.8 + 1.1 0.000 5.9 + 1.0 5.9 + 1.0 0.43 0.002 
1.21+ 0.36 1.22 + 0.39 1.16 + 0.32 0.004 1.14+ 0.35 1.13_+ 0.37 0.93 0.40 
2.12+ 1.64 2.12+2.09 1.96+ 1.72 0.012 2.01+ 1.46 2.03 + 1.55 0.80 0.12 

146.9 + 20.9 149.1 + 24.0 147.7 + 23.5 0.53 155.4 + 24.0 155.3 + 22.9 0.97 0.70 
87.4 _+ 10.8 84.3 + 13.1 83.0_ 12.6 0.000 88.8 _+ 11.4 85.3 _+ 11.4 0.01 0.59 
22.0 24.0 18.0 0.003 23.9 20.9 0.50 0.75 

Values are expressed as mean+SD or as percentage. 
SU = Sulphonylurea. a p = 0.002 after correction for differen- 
ces in baseline characteristics with linear regression analysis. 

b Significant difference between treatment categories at end of 
study, c P-value not calculated because hypoglycaemia not 
mentioned at baseline 

enzymatic techniques (Boehringer Mannheim, Mannheim, 
Germany). General well-being and treatment satisfaction 
were assessed with self-report questionnaires. 

Statistical analysis. Baseline clinical characteristics were com- 
pared using chi-square, unpaired t- or Mann-Whitney tests 
when appropriate. To compare baseline with final results 
paired t- or McNemar tests were applied. For the comparison 
between study and control population corrected deltas 
( = [baseline value - final value]/baseline value) were calculat- 
ed and evaluated applying unpaired t-, Mann-Whitney-, and 
chi-square (Mantel-Haenszel method)-tests; the main end- 
point (corrected delta HbAlc ) was adjusted for differences in 
baseline characteristics applying linear regression analysis. To 
evaluate the change in general well-being and treatment satis- 
faction the Wilcoxon test was used. A p-value less than 0.05 
was considered statistically significant. 

Results 

In  the  c o m p a r i s o n  b e t w e e n  s tudy and  cont ro l  popu -  
la t ion the  120 newly  d i agnosed  N I D D M  pa t i en t s  
(with onse t  within 3 m o n t h s )  in the  s tudy  g roup  
were  omi t t ed ,  since the  cont ro l  g roup  did not  in- 
c lude newly  d iagnosed  patients .  Base l ine  charac te r -  
istics (Table 2) are  c o m p a r a b l e  excep t  for  gender ,  
fas t ing glucose,  B M I ,  ( H D L - )  choles te ro l  and  b lood  
pressure .  

G l y c a e m i c  cont ro l  and  b lood  glucose lower ing  
t h e r a p y  are  dep ic ted  in Table  4. In  the  s tudy popu l a -  
t ion  a lower ing  of  the  H b A l c  was ach ieved  within  
1 y e a r  and  then  r e m a i n e d  stable.  The  p e r c e n t a g e  of  

pa t ien ts  wi th  p o o r  g lycaemic  cont ro l  fell f r o m  21.4 
to + 12 % and this resul t  was  ma in ta ined .  There fo re ,  
a ~comparison of  the 2 -year  resul ts  i n , t h e  s tudy 
g roup  with  the  1.5-year resul ts  in the  cont ro l  g roup  
was al lowed.  The  p e r c e n t a g e  of  pa t i en t s  on  insulin 
t h e r a p y  inc reased  gradual ly  f r o m  3.56 to 20 % af ter  
1 yea r  to  nea r ly  30 % at 2 years.  In  these  pa t ien ts  
( n =  104) m e a n  H b A l c  d e c r e a s e d  f r o m  ( m e a n  + 
SD)  8.3 + 1.5 to 7.6 + 1.3 %,  wi th  2.4 kg m e a n  weight  
gain. In  pa t i en t s  not  m a n a g e d  with insulin 
( n = 2 4 6 ) ,  m e a n  H b A l c  fell f r o m  7 . 0 + 1 . 6  to 
6.8 + 1 .2% and  was assoc ia ted  with  0.4 kg m e a n  
weight  loss. In  newly d iagnosed  N I D D M  pat ien ts  
fo l lowed for  2 years  (n ; 95; Table  1) m e a n  H b A l c  
dec reased  f r o m  8.5 to 6 . 6 %  and  the p e r c e n t a g e  
with p o o r  cont ro l  f r o m  43.2 to 9.5 %.  G r a d e  3 hypo-  
g lycaemia  was r e p o r t e d  4 t imes  in 2 years,  in pat i -  
ents t r e a t ed  with sulphonylures .  O n  13 occasions  a 
hypog lycaemic  c o m a  was suspected .  In  3 this was 
caused  by  a card iac  a r r h y t h m i a  and  in 1 by  a t ran-  
sient  i schaemic  a t tack;  g lucose  values  dur ing  these  
ep isodes  were  all above  8.0 mmol/1. The  9 r ema in ing  
events  occu r r ed  in 7 insu l in- t rea ted  pat ients .  These  
were  u n c o n f i r m e d  and self- l imit ing (4) or  co r rec ted  
at h o m e  (5). 

In  the  cont ro l  g roup  g lycaemic  cont ro l  did no t  im- 
prove .  T h e  p e r c e n t a g e  of  pa t ien ts  with p o o r  glycae-  
mic  control ,  de f ined  as H b A I ~  a b o v e  8.5 %,  t en d ed  
to rise a l though  insulin t he r apy  was appl ied  in 8.8 %. 
Exclus ion  of  pa t i en t s  who  n e e d e d  insulin t h e r a p y  
(final H b A I ~  values  above  7.0 % on  m a x i m a l  oral  
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Table 5. Questionnaire for participating general practitioners of study group 

1. Do you appreciate the co-operation with the diabetes service? 

2. Does participation in the shared care system save time? 

3. Without this shared care system, would you manage all these diabetic patients yourself? 

4. Would you appreciate protocolized management of hypertension and lipid disorders with a 
stepwise approach and concrete therapeutic advice? 

5. Do you enjoy the care for diabetic patients more since co-operation with the diabetes service? 

6. Has glycaemic control in your patients been improved since shared care? 

yes 100 % 
no 0 % 
yes 59 % 
equal 24 % 
costs more 18 % 
yes 17 % 
no 83% 
yes 76 % 
no 24 % 
(very) much 72 % 
a little 28 % 
no change 0 % 
(very) much 72 % 
a little 22 % 
no 6 % 

therapy; n = 6 control group), did not influence these 
results. Patients of the control group did not report 
hypoglycaemic episodes. 

Mean diastolic blood pressure (both groups) and 
the number of cigarette smokers (study group) 
dropped significantly (Table 4). In the second year 
total cholesterol and triglyceride levels in patients 
of the study group decreased, partly due to the pre- 
scription of lipid modifying drugs. However, after 
2 years of follow-up target values for blood pressure 
and lipid levels had still not been reached in most 
patients: hypertension ( > 160/95 mmHg)  persisted 
in 30%; hypercholesterolaemia ( > 6.5 mmol/1) in 
25 % and hypertriglyceridaemia ( > 2.2 mmol/1) in 
29 %. When applying more stringent criteria for hy- 
pertension ( > 140/90 mmHg),  total cholesterol 
( > 5.2 mmol/1) and triglycerides ( > 1.7 mmol/1), 
these percentages were 56, 70 and 52 %, respective- 
ly. 

General  well-being and treatment  satisfaction 
were evaluated only in the study group. Of 247 of 
the 445 patients (55.5 %) a questionnaire at baseline 
and after 2 years was available. These patients did 
not differ from those who did not return the ques- 
tionnaire for age, gender, diabetes duration, BMI 
and improvement  of HbAlc. General  well-being 
( 'how have you felt in the past 3 months '  and 'how 
do you judge your health') did not show a significant 
change (p-value 0.36 and 0.49, respectively). Ques- 
tions concerning medical care in the past 3 months 
and whether improvement of medical care was pos- 
sible in the opinion of the patient tended to improve 
(p-value 0.46 and 0.15, respectively). The patients 
tended to find the diabetes management  less de- 
manding during the study than before (p-value 
0.06). GPs all appreciated the co-operation with the 
diabetes service (Table 5). The diabetes nurse played 
an important role in education and adjustment of 
the insulin dose; only 4 out of 22 GPs personally ad- 
justed the insulin doses. 

Discussion 

A lasting improvement in blood glucose control in a 
large population of N I D D M  patients was achieved 
in primary health care as a result of implementing a 
structured diabetes programme. Good control, de- 
fined as HbAlc less than 7.0%, was achieved in the 
majority of patients. The percentage of patients with 
poor control (HbAac>8 .5%)  was nearly halved 
to + 12 %. In the control population it proved difficult 
to implement protocolized diabetes care according to 
the GP guidelines. More than a quarter of the pati- 
ents in the control group remained poorly regulated. 

Differences in baseline characteristics in the study 
and control populations do not explain the observed 
differences in glycaemic control. Neither do treat- 
ment  targets or guidelines. Our data strongly suggest 
that the difference cannot be attributed to the avail- 
ability of insulin therapy; there are two more  likely 
explanations for the better  results in the study group. 
Firstly, the protocolized therapy advice, based upon 
the results and pre-set targets, were in general fol- 
lowed by the GPs; they were requested to report  their 
reasons for not doing so. GPs reported increased en- 
thusiasm after 2 years of participation, probably re- 
flecting a positive attitude towards diabetes care. Sec- 
ondly, individual diabetes education (e. g. by diabetes 
nurse and dietitian) may have enhanced self-care and 
patient compliance [15]. Patient motivation is also re- 
flected by the fact that, by using blood glucose self- 
monitoring, they were easily motivated to start insu- 
lin therapy. Of the 579 patients in the study group 
only 20 (3.5 %) dropped out because of poor motiva- 
tion. The main reasons for this were psychiatric prob- 
lems, alcohol addiction and short life expectancy due 
to cancer. 

Nearly 30 % of the patients in the study group 
were treated with insulin at 2 years of follow-up. The 
combination of insulin at bedtime with sulphonylurea 
drugs, as advocated in N I D D M  [24-26], followed by 
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NPH-insul in  twice daily, appeared to be an effective, 
feasible and safe therapy  regimen. The incidence 
rate  of severe hypoglycaemia  was low, 0 .019/pat ient  
year  for the whole group and 0.064/insulin t rea ted  
pat ient  year. This low frequency is in agreement  with 
the findings of  the VA C S D M  feasibility trial (0.03 / 
pat ient  year  intensive therapy  group) [27] and the 
U K P D S  (0.014 /insulin t rea ted  pat ient  year)  [28]. 
The incidence rate in I D D M  is much  higher (DCCT: 
0 .74 /pa t i en t  year) [29]. In comatose  patients  it ap- 
peared  to be difficult to distinguish hypoglycaemia  
f rom cardiac a r rhythmia  or t ransient  ischaemic at tack 
as was the case in 4 of the 13 events. 

In contrast  to our  favourable  findings for glycae- 
mic control,  a considerable number  of pat ients  did 
not  achieve targets for serum lipid levels, b lood pres- 
sure and smoking [2, 4]. A l though  the s tudy group 
pe r fo rmed  slightly be t te r  than  the control  group, 
more  vigorous m a n a g e m e n t  programmes are needed  
to reduce the number  of cardiovascular risk factors. 
As  with the m a n a g e m e n t  of hyperglycaemia,  a pro- 
tocolized stepwise t r ea tmen t  scheme based upon  ac- 
cepted guidelines for the managemen t  of  dyslip- 
idaemia  and hyper tens ion  may  be the m e t h o d  of 
choice. 

One  of the remarkable  findings was that  general  
well-being did not  worsen under  the strict metabol ic  
control,  a l though insulin therapy was ini t iated in 
near ly  30 % of patients. Also, patients were satisfied 
with the medical  care they  experienced during fol- 
low-up. It is unlikely tha t  improved glycaemic control  
is the only explanat ion for these positive answers. It is 
more  likely that  the pat ients  appreciated the easily 
available diabetes control,  educat ion and consulta- 
t ion facilities. 

The 22 GPs in the s tudy group all responded  fa- 
vourably to the quest ions referring to co-operat ion 
with the diabetes service at the GP  laboratory. In par- 
t icular the assistance of the diabetes nurse educa tor  
and  the consultat ion facilities with the diabetologist  
were felt as impor tan t  support  when transferr ing pati- 
ents to insulin therapy. 

This s tudy clearly shows that  implementa t ion  of 
s t ructured care in general  practice results in sustained 
good glycaemic control  in the major i ty  of N I D D M  
patients. Insulin therapy  could safely be applied in 
pr imary care. In contrast,  just providing labora tory  
results without  def ined therapeut ic  advice only re- 
suited in a modes t  lowering of  cardiovascular risk fac- 
tors. Finally, this shared care system was well appreci- 
ated,  both  by patients  and professionals. 
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