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ABSTRACT 

In a health su rvey  in 1981-82 in the  c i t y  o f  Uppsala 819 subjects (443 

females and 376 males), 47-54 years old, were examined. A 75 g oral  glucose 

tolerance tes t  OGTT was performed in each subject, and fas t ing  and 2-h 

venous whole blood glucose values were determined. T h e  2-h value was some- 

what h ighe r  in females, 4.7 mmol*I-l, than  in males, 4.4 mmol.I-’ (p < 0.01). 

Known o r  probable manifest diabetes was present in 1.9 % o f  a l l  subjects. 

Glucose values w i th in  the  l imits f o r  WHO cr i te r ia  o f  glucose intolerance were 

found in another 7.1 % o f  all subjects a f te r  one OGTT. T h e  rates were similar 

in bo th  sexes. A h i s to ry  o f  diabetes in f i rs t -degree relat ives was noted in 13.2 

% o f  a l l  subjects. 

According t o  a questionnaire, 1.1 % o f  all subjects had had hospital care f o r  

myocardial infarct ion,  4.7 % had angina pector is and 2.4 % had in te rmi t ten t  

claudication. T h e  ra te  o f  subjects o n  an t ihyper tens ive  t reatment o r  w i th  un- 

t rea ted  high blood pressure  170/105 mm Hg  was 11.2 %; o f  these on ly  1.8 % 
had un t rea ted  high blood pressure.  O f  the  t reated subjects, t he  t reatment was 

adequate in 82.9 %. Obesity, def ined as relat ive body  mass index 2 120 %, was 

found in 34.0 % o f  al l  subjects, more f requen t l y  in females than in males. T h e  

ra te  o f  smokers was 28.5 %. 
A comparison was made w i th  the  resu l ts  o f  a similar health su rvey  o f  

about 2 300 middle-aged men in Uppsala in 1970-73. T h e  prevalence o f  angina 

pector is was h ighe r  among t h e  men o f  t he  present  su rvey  than  among those o f  

t he  1970-73 survey ,  which may a t  least p a r t l y  be  due t o  di f ferences in metho- 

dology. Relat ive body  weight was higher,  and fewer men were regu la r l y  act ive 

during leisure f o r  a t  least 2-3 h p e r  week in the  present  s tudy .  T h e  rates o f  

hypertension were similar, but fewer men had un t rea ted  high blood pressure  

and more men were on  an t ihyper tens ive  t reatment in t h e  present s tudy .  There  

was a lower f requency  o f  smokers in t h i s  s tudy .  
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INTRODUCTION 

Manifest diabetes is  a well-known r i s k  fac to r  f o r  atherosclerot ic cardio- 

vascular disease. Glucose intolerance /GI/  o r  impaired glucose tolerance, 

ve r i f i ed  by a glucose tolerance test, i s  a r i s k  fac to r  f o r  t he  development o f  

manifest diabetes. According t o  several studies, 20-60 % o f  GI subjects pe r  ten  

years wil l  develop manifest diabetes (5,17,20,24,25,28). The  association bet-  

ween GI pe r  se and atherosclerot ic coronary a r t e r y  disease has been found in 

several fol low-up studies, e.g. by Whitehall, Bedford  and Lund  (6,15,16,26), 

a l though th i s  could n o t  be  ver i f ied  in t h e  prospect ive studies o f  the  In te rna-  

t ional  Collaborative Group (30). A n  increased f requency  of GI has been found 

in pat ients w i th  manifest atherosclerot ic disease o f  coronary,  per iphera l  and 

cerebral  ar ter ies in several invest igat ions (18,23,32). 

Other  known r i s k  fac to rs  f o r  cardiovascular disease are  hypertension , 
smoking and hyperl ipemia. Fu r the r  suggested r i s k  factors are he red i t y  f o r  

such disease and physical  inac t iv i t y .  

T h e  aim of t he  present  s tudy  was t o  detect  and characterize the  presence 

o f  diabetes, GI , cardiovascular disease, hypertension, obesity, smoking habi ts 

and physical  ac t i v i t y  in middle-aged females and males in the  c i t y  o f  Uppsala, 

and t o  compare the  resu l ts  w i th  those obtained in a similar heal th su rvey  o f  

middle-aged men in Uppsala ten  years ear l ier  (11). T h i s  comparison was made 

f o r  t he  purpose o f  detect ing any  changes in r i s k  fac to r  pa t te rns  during the  

last  decade among simi lar ly aged males living in the  same c i t y .  

MATERIAL AND METHODS 

T h e  background s t u d y  populat ion f o r  t he  heal th su rvey  consisted o f  al l  47-54- 

years-old males and females bo rn  in 1927-1934 and resident in the  no r the rn  

(Gamla Uppsala) and t h e  eastern (Vaksala) Parishes of t h e  c i t y  o f  Upp- 

sala, - 1 858 males and 2 084 females. 1 170 subjects, 549 males /M/ and 621 

females /F/ were selected consecutively according t o  t h e i r  national reg is t ra t ion  

number f rom the  reg is te r  o f  t he  County  Counci l  o f  Uppsala and inv i ted  t o  

at tend a health su rvey .  

The  health examination was performed by t h e  au thor  and registered 

nurses  between A p r i l  1981 and June 1982 a t  a p r imary  care unit in Bangsrds- 

gatan, Uppsala, in association w i th  the  Department o f  In te rna l  Medicine o f  t h e  

Un ive rs i t y  Hospital o f  Uppsala.The subjects were i nv i ted  by let ter ,  one inv i ta -  

t ion  was sent. 

A self-administered quest ionnaire was used to  obtain t h e  relevant family 

and medical h is to ry .  Questions concerning angina pector is and in te rmi t ten t  

claudication were those proposed by Rose & B lackburn  (27). These questions 
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and also o thers  concerning cardiovascular disease, exercise, smoking hab i ts  

and he red i t y  were the  same as those used in a s t u d y  o f  t h e  Health Prof i le in 

Skaraborg County  (8) and in p r imary  p revent ive  studies in Gothenburg (36, 

37). Subjects under  medical con t ro l  and treatment were classif ied according t o  

t h e i r  diseases (Table 5). Mari ta l  status was obtained from the  reg i s te r  o f  t h e  

County  Counci l .  Div is ion in to  social classes was based o n  in te rv iew repor t s  and 

was performed according t o  t h e  system o f  t he  National Central  Bureau o f  

Stat ist ics ( 2 ) .  

The  ora l  glucose tolerance tes t  (OGJT)  was car r ied  o u t  in the  morn ing  

a f te r  10 h o f  fas t ing .  T h e  subjects took t h e i r  o r d i n a r y  d ie t  during the  week 

p r i o r  t o  t h e  test .  Water was permit ted during fas t ing .  No physical  t ra in ing ,  

smoking o r  in take  o f  vi tamin C, hypnot ics  o r  analgesic agents were allowed 

from t h e  evening p r i o r  t o  the  tes t .  Subjects w i th  feve r  were called back later.  

T h e  subjects remained seated during the  test .  A load o f  75 g o f  anhydrous  

glucose in 300 rnl o f  water was drunk over  a per iod  o f  5 min, w i th  zero t ime as 

the  s t a r t  o f  d r i n k i n g .  

Venous blood samples were d rawn  in to  tubes  containing sodium f l uo r ide  a t  

t he  s t a r t  o f  and 2 h a f te r  t h e  glucose challenge, f o r  measurement o f  glucose in 

whole blood by a glucose oxidase method (Yellow S p r i n g  Ins t rument  Model 23 

AM). Diagnostic values f o r  a 75 g OGTT are  g iven in Table 1 (35). 

Table 1. Diagnostic glucose values f o r  a 75 g OGTT u n d e r  standard condi- 
t ions, us ing  a specif ic enzymatic glucose assay. 
From: WHO Exper t  Committee On Diabetes Mell i tus: Second Report .  
Technical Report  Series 646:p 10, 1980 

Glucose concentrat ion mmol .I-’ 

venous whole blood 

D I A 6  ETES MELL I TUS 

Fast ing - > 7.0 

and/or 2 h a f te r  
glucose load - > 10.0 

GLUCOSE INTOLERANCE 

Fast ing < 7.0 

and 2 h a f te r  
glucose load 7.0 - < 10.0 
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T h e  blood pressure  was measured in t h e  s i t t i ng  posi t ion a f te r  t h e  OGTT, 

in al l  subjects by t h e  au thor .  Mercury  manometers were used, and the  c u f f  

had a r u b b e r  bladder 12.5 cm wide and 35 cm long. Systol ic and diastol ic 

blood pressures /BP/ were read t o  the  nearest  5 mm Hg  mark.  Diastolic BP 

was recorded as the  disappearance o f  t he  Koro tko f f  sound (phase 5). 
The  he igh t  (w i thout  shoes) was measured t o  the  nearest  whole centimeter. 

T h e  we igh t  (w i th  c lo th ing  but w i thout  shoes) was measured t o  t h e  nearest  

whole ki logram and an assumed clothing we igh t  o f  1 kg was substracted. Body  

mass index /BMI/ was calculated as weight/height (kg-m-'). Relat ive BMI as 

proposed by the  Society o f  Actuar ies (21) and West (34) was calculated, since 

t h i s  concept i s  considered t o  allow a comparison between sexes. From an ideal 

BMI, 20.6 in females and 22.1 in males, t h e  p e r  cent re la t i ve  BMI can be  

calculated. Obesi ty was def ined as a value o f  120 %. Relative body  weight 

according t o  the  tables o f  L indberg  (19) was also calculated f o r  comparison 

w i th  weight data f rom t h e  Uppsala s tudy  ten  years ear l ier .  

2 

Stat ist ical methods 

Student 's t - t es t  was used f o r  comparison o f  mean values. T h e  chi-square 

(X)  t es t  w i th  Yatesl cor rec t ion  was employed f o r  comparing proport ions.  Pear- 

son's coeff ic ient  was used f o r  correlat ions between fas t ing  glucose and log. 2-h 

glucose values. T h e  2-h  glucose values were t ransformed logarithmical ly, since 

t h e y  were skewed t o  t h e  right (4). 

2 

RESULTS WITH COMMENTS 

I. Character ist ics o f  par t i c ipants  

T h e  subjects sampled f o r  t h i s  s t u d y  are  presented in Table 2. 

O u t  o f  1 170 persons i nv i ted  t o  a t tend t h e  survey ,  819 part ic ipated, 443 fema- 

les and 376 males. T h e  part ic ipat ion ra te  was 70 % (71 % o f  F; 69 % o f  M). 

On ly  e igh t  o f  t he  par t i c ipants  were fo re ign  cit izens. N ine ty -e igh t  p e r  cent o f  

al l  par t i c ipants  had l i ved  in Uppsala f o r  more than  5 years. S ix  females and 

f o u r  males, who had been known t o  have diabetes mell i tus p r i o r  t o  t h i s  su r -  

vey, did no t  answer a quest ionnaire and did n o t  undergo OGTT. One female 

and one male in whom diabetes was detected during the  su rvey  did n o t  answer 

a questionnaire. So t h a t  these pat ients should n o t  inf luence t h e  resu l ts  un- 

duly, they  were n o t  included in calculat ions of glucose correlat ions, (see Table 

T h e  marital statuses of the  807 par t i c ipants  who answered the  question- 

na i re  (436 F; 371 M) a re  shown in Table 3. 

7). 

T h e  propor t ions  o f  unmarried, d ivorced and widowed females among t h e  

par t i c ipants  were a l i t t l e  h ighe r  than t h e  cor respond ing  f i gu res  in males. 
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Table 2. Part ic ipants o f  t he  s t u d y  o u t  o f  1 170 inv i ted  males and females, 
47-54 years old, in t h e  c i t y  o f  Uppsala in 1981-82 

Called f o r  
examination Part ic ipants 

F M  A F % o f  M % o f  A l l  % o f  
n n  n n called n called n called 

B o r n  

1927-34 621 549 1170 443 71 376 69 819 70 

Table 3. Marital status o f  par t i c ipants  47-54 years o ld .  

Females Males Al l  

n % o f  n % o f  n % of 
females males al l  

~~~ 

Marr ied 320 73.4** 307 82.7 627 77.7 

Unmarr ied 34 7.8 18 4.9 52 6.4 

Divorced 63 14.4 42 11.3 105 13.0 

Widows/ 19 4.4* 4 1 . I  23 2.9 
widowers 

All 436 371 807 100.0 

*p < 0.05 **p < 0.01; females compared w i th  males. 

Occupational data and t h e  social classif icat ion a re  g iven in Table 4. Gain- 

fully employed subjects const i tuted 93.2 % of  al l  par t i c ipants .  O f  al l  par t i c i -  

pants  in t h e  heal th su rvey  45.7 % were workers, 25.7 % o f  them were salaried 

employees w i th  fewer than t h r e e  years  o f  education and 20.4 % were salaried 

employees w i th  more than t h r e e  years o f  education. T h e  percentages o f  females 

and males in t h e  d i f f e ren t  classes are  g iven in Table 4. 

A l l  diseases u n d e r  medical con t ro l  and treatment were recorded (see Table 

5). O f  al l  part ic ipants,  24.4 % were receiv ing regu la r  medical attendance (28.4 

?j o f  F; 19.7 % of M). 
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Table 4. Social classif icat ion of  807 females and males, 47-54 years old, based 
on  the  quest ionnaire and in te rv iew,  according t o  the  system o f  the  

Central  Bureau of  Stat ist ics. 

Females Males A l l  

Social classif icat ion % o f  % of  % o f  
n females n males n al l  

Workers, <2 y r s '  187 43.3*** 102 27.5 289 35.8 
education 

Workers, >2 y r s '  14 3.2*** 66 17.8 80 9.9 
education 

Salaried employees, 78 17.7*** 30 8.1 108 13.4 
<2 y r s '  education 

Salaried employees, 41 9.4** 58 15.6 99 12.3 
2-3 y r s '  education 

Salaried employees, 60 13.6 62 16.7 122 15.1 
3-5 y r s '  education 

Salaried employees, 9 2.0*** 34 9.2 43 5.3 
>5 y r s '  education, 
inc lud ing  un ive rs i t y  
education 

Farmers and employers 4 0.9 7 1.9 11 1.4 
- _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - -  

Summary of  ga in fu l l y  393 89.2*** 359 96.8 752 93.2 
employed subjects 
(whole o r  p a r t  o f  day)  
- - - - - - - - - - - - - - - - - _ _ _ - - - - - - - - - - - - - - - - - - - -  

Subjects a t  home 30 6.8*** 0 0.0 30 3.7 

Unemployed subjects 1 0.2 1 0.3 2 0.2 

Pensioners 9 2.1 8 2.1 17 2.2 

Students 3 0.7 3 0.8 6 0.7 

A l l  subjects 436 100.0 371 100.0 807 100.0 

* p < 0.05 ** p < 0.01 *** p < 0.001; females compared w i th  males 
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Table 5. Classif icat ion o f  126 females and 74 males under  medical control  
and treatment according t o  the i r  diseases. 

Classif icat ion Number o f  subjects 
Females Males 

Infect ious diseases 

Endocrine d isorders  

Diseases o f  t he  blood 

Mental d isorders 

Diseases o f  t he  nervous system 

Diseases o f  t he  cardiovascular system 

Diseases o f  t he  resp i ra to ry  t r a c t  

Diseases o f  t he  digest ive t r a c t  

Diseases o f  t h e  u r i n a r y  t r a c t  

Diseases o f  t he  geni ta l  t r a c t  

Diseases o f  t he  ears and eyes 

Diseases o f  muscles, bones and jo ints 

Diseases o f  t he  sk in  

1 

21 

3 

3 

6 

44 

6 

8 

2 

24 

0 

6 

2 

0 

1 

3 

2 

4 

28 

6 

7 

6 

1 

4 

6 

6 

Comments 

In the  present  s tudy  no  at tempt was made t o  persuade the  ind iv idua l  t o  

par t i c ipa te  by a second invi tat ion,  since one aim o f  t h e  s tudy  was t o  i den t i f y  

and select subjects w i th  GI  f o r  a p revent ive  feasibi l i ty  t r i a l  w i th  t h e  aim o f  

normalizing t h e  blood glucose values. This,  and the  fac t  t ha t  most o f  t h e  

i nv i ted  subjects had been called t o  a general health examination organized by 

the  County  Counci l  about one year before, may explain w h y  t h e  part ic ipat ion 

ra te  was 70 % in th i s  s tudy ,  compared t o  83 % in a similar s tudy  (11). T h i s  

previous s tudy ,  henceforth re fe r red  t o  as the  1970-73 s tudy ,  comprised about 

2 300 f i f t y - yea r -o ld  men res ident  in the  c i t y  o f  Uppsala, who were i nv i ted  

twice.  

Concerning marital status, t h e  proport ions o f  marr ied men and widowers 

in o u r  s tudy ,  82.7 % and 1.1 % respectively, were similar t o  those in t h e  

1970-73 s tudy ,  84 % and 1 %. The  propor t ion  o f  unmarr ied men in o u r  s tudy ,  

4.9 %, was lower than  t h a t  in the  1970-73 s tudy ,  10 % (p < 0.01). The  p ropor -  

t ion o f  d ivorced men in o u r  s tudy ,  11.3 %, was h ighe r  than in the  prev ious  

s tudy ,  5 % (p  < 0.001). 
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As seen by the  data concerning marital status, occupation and social 

classification, t h e  sample o f  t h i s  s tudy  was representat ive o f  a Swedish u r b a n  

populat ion, a l though the  number o f  salaried employees w i th  more than th ree  

years o f  education in th i s  un i ve rs i t y  c i t y  migh t  be  a l i t t l e  h igher  than  in o ther  

Swedish ci t ies.  

The propor t ion  of  male subjects su f fe r i ng  f rom diseases in o u r  s tudy ,  i.e. 

o f  those receiv ing regu la r  medical attendance, 19.7 % of  al l  males, was h igher  

than the  ra te  o f  men found t o  have a prev ious  disease in t h e  1970-73 study, 

11 %. Th is  may be  p a r t l y  explained by t h e  fac t  t h a t  o u r  classif icat ion o f  dise- 

ase was broader; thus,  in the  previous s t u d y  the  te rm "disease" comprised 

on ly  previous disease t h a t  had led t o  a d isab i l i t y  pension, i nab i l i t y  t o  work  f o r  

more than s ix  months immediately p r i o r  t o  t h e  study, o r  disease requ i r i ng  

long-term medication. Social classif icat ion according to  occupation was n o t  

performed in the  1970-73 s tudy .  

A l though the  part ic ipat ion ra te  and t h e  marital status o f  t h e  males in the  

present  s tudy  (Tables 2 and 3) were no t  qu i te  identical t o  those in the  1970-73 

s t u d y  (see above), t h e  two studies were in many ways performed in a similar 

manner, al lowing va l id  comparisons. 

I I .  Glucose tolerance tes ts  

The  resu l ts  f rom a 75 g OGTT in each subject  p rov ide  a p i c tu re  o f  ven- 

ous whole blood glucose values in the  heal th examinees. Fig. 1 shows the  

d i s t r i bu t i on  o f  fas t ing  glucose values and Fig. 2 t h e  d i s t r i bu t i on  o f  2-h val-  

ues. In Table 6a and 6b t h e  fas t ing  and 2-h values are  subd iv ided in to  pe r -  

centiles, g iven  in ar i thmet ic and logarithmic values. T h e  fas t ing  glucose values 

were normally d is t r ibu ted ,  w i th  a mean value o f  4.4 mmol'I-l f o r  al l  subjects. 

T h e  2-h  values were s l i gh t l y  skewed t o  t h e  right, as seen in Fig. 2 and Table 

6a, and they  became normally d i s t r i bu ted  a f te r  logarithmic t ransformat ion 

(Table 6b). The  mean 2-h glucose value was 4.5 mmol.l*l in al l  subjects, i.e. 

t he  glucose values had re tu rned  t o  the  fas t i ng  level a f te r  2 h. Females, how- 

ever, on  the  average, showed a s l i gh t l y  slower r e t u r n  t o  t h e  baseline level 

than males (p < 0.01). 

T h e  correlat ions between fas t ing  and 2-h glucose values were s igni f icant 

(Table 7). T h e y  were o f  mediumgrade in al l  subjects (r = 0.41, p < 0.001) and 

in subjects w i th  glucose values w i th in  GI l imits (r = 0.47, p < O.OOl), and 

were of lower g rade in subjects w i th  glucose values w i th in  normal l imi ts (r = 
0.27, p < 0.001). 
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n = 809 
mean = 4.41 
SD = 0.55 

3.0 4.0 5.0 6.0 7.0-9.4 mmol . I -’ 

Fig. 1. Dis t r ibu t ion  o f  venous whole blood glucose levels a t  fas t ing  in al l  
809 subjects. 

2.0 3.0 

n= 809 
mean = 4.52 
SD = 1.54 

4.0 5.0 6.0 7.0 8.0 9.0 10.0- 

15.4 
mmol.I-’ 

Fig. 2. D is t r ibu t ion  o f  venous whole blood glucose levels a t  2-h during OGTT 
in all 809 subjects. 
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Table 6a. Venous whole blood glucose levels in 809 subjects 47-54 years old, 
on fas t ing  and a t  t h e  2-h in te rva l  during one 75 g OGTT.  Mean, 
standard deviat ion and percenti les. 

, 

-1 Group Sample Mean Stand. Percenti les mmol'l 
size m 01' dev i -  

at ion 10th 20th 30th 40th 50th 60th 70th 80th 90th 95th -T Hours I 

Females 

0-h  437 4.39 0.55 3.8 4.0 4.1 4.2 4.3 4.4 4.6 4.7 5.0 5.4 

2-h 437 4.65 1.55 3.1 3.5 3.8 4.1 4.3 4.7 5.1 5.6 6.4 7.5 

Males 

0-h  372 4.43 0.55 3.9 4.0 4.2 4.3 4.4 4.5 4.6 4.7 4.9 5.2 

2-h 372 4.39 1.52 2.9 3.2 3.6 3.9 4.1 4.4 4.7 5.1 6.1 7.3 

A l l  subjects 

0-h 809 4.41 0.55 3.8 4.0 4.1 4.2 4.3 4.5 4.6 4.7 5.0 5.3 

2 -h  809 4.52 1.54 3.0 3.4 3.7 4.0 4.2 4.5 4.9 5.4 6.3 7.5 

Table 6b, Venous whole blood glucose values in 809 subjects 47-54 years old, 
on fas t ing  and a t  t he  2-h in te rva l  during the  same OGTT as above. 
Percenti les in logarithmic values. 

Group Sample 
size 

Hours 

Percenti les mrnol' I-' 

10th 20th 30th 40th 50th 60th 70th 80th 90th 95th 

A l l  subjects 

0 -h  809 0.580 0.602 0.613 0.627 0.633 0.649 0.666 0.672 0.699 0.724 

2-h 809 0.477 0.529 0.565 0.597 0.632 0.652 0.689 0.732 0.799 0.875 

The  outcome o f  one screening 75 g OGTT i s  shown in Table 8. P r io r  t o  

t h e  OGTT studies 1.3 % o f  all subjects were known t o  have manifest diabetes 

and were no t  tested. A f u r t h e r  0.6 % o f  al l  subjects had 2-h glucose values 2 
10.0 mmol.I-l, t hus  above t h e  l imi t  f o r  manifest diabetes according t o  WHO 

cr i te r ia .  T h e  GI c r i te r ia  were met by 7.1 % o f  al l  subjects (7.4 % o f  F; 6.6 % 
o f  M); t hus  they  had fas t ing  blood glucose values < 7.0 mmol'l-' and 2-h 

values o f  7.0-<10.0 mmol'I-l. 
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Table 7. Pearson s correlat ion coeff icients between fas t ing  glucose 
and log 2-h  glucose values in 807 subjects, 47-54 years old, a t  a 75 g 
OGTT in a health su rvey .  Subjects w i th  glucose values above dia- 
bet ic l imits are excluded. 

Group Females Males A l l  

Subjects w i th  normal 0.31 *** 0.23*** 0.27*** 
glucose tolerance (n=400) (n=345) (n=745) 

values w i th in  GI l imits (n=36) (n=26) (n=62) 

A l l  subjects (normal + 0.46*** 0.36*** 0.41 *** 
wi th in  GI l imi ts)  (n=436) ( ~ 3 7 1 )  (n=807) 

Subjects w i th  glucose 0.39* 0.57** 0 f 47*** 

Signif icance levels: * p < 0.05 ** p < 0.01 *** p < 0.001 

Table 8. Venous whole blood glucose levels in 819 subjects, 47-54 years old, 
on fas t ing  and a t  2-h during a 75 g OGTT. NIDDM = non- insul in-  
dependent diabetes mell i tus. 

Per cent o f  al l  Females Males - Al l  - - Fasting glucose level 
SubseqvFnt 2-h level n n n subjects 
(mmol’l ’ )  % 

Fasting level <7.0 

2-h level <7.0 

2 -h  level 7.0 - <10.0 

2-h level 2 10.0 

Fasting level 1. 7.0 

2-h level < 7.0 

2-h level 7.0 - < 10.0 

2-h level 2 10.0 

A l l  fas t ing  levels 

NIDDM, fas t ing  level no t  
known, no t  chal lenged by 
OGTT, NIDDM according t o  
previous h i s to ry  

A l l  subjects 

436 

400 

33 

3 

1 

0 

0 

1 

437 

6 

443 

371 

345 

25 

1 

1 

0 

0 

1 

372 

4 

376 

807 

745 

58 

4 

2 

0 

0 

2 

809 

10 

81 9 

98.5 

91 .o 

7.1 

0.4 

0.2 

0.0 

0.0 

0 . 2  

98.7 

1.3 

100.0 
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Comments 

T h e  propor t ion  o f  males in the  present  s t u d y  who had glucose values 

w i th in  t h e  l imits o f  GI and manifest diabetes according t o  WHO c r i t e r i a  a t  one 

75 g OGTT, 8.2 %, cannot be d i rec t l y  compared w i th  the  resu l ts  o f  t he  glucose 

tolerance tes t  in t h e  1970-73 study, since 0.5 g ’kg intravenous glucose 

tolerance tests ( IVGTT)  were used in t h e  la t te r .  In the  1970-73 s tudy ,  among 

t h e  males a K value o f  < 0.9 was found in 9.7 %, of < 1.0 in 13.6 % and o f  < 
1.1 in 19.2 %. OGTT might  be  more sensi t ive than IVGTT in detect ing GI, and 

moreover, comparison between the  two tes ts  i s  d i f f i cu l t .  

-1 . 

Correlat ions between fas t ing  and post- load 2-h parameters were calculated 

in o rde r  t o  s t u d y  t h e  comparabi l i ty  between t h e  

ning. Fa i r l y  good comparabi l i ty  was found  f o r  

g roup.  

T h e  d i s t r i bu t i on  o f  blood glucose values i s  

t i on  t o  graphs, since t h i s  i s  nowadays a use fu l  

d is t r ibu t ions  in d i f f e ren t  studies. 

two values if used f o r  scree- 

all subjects and f o r  t he  GI 

g iven  as percent i les in addi-  

means o f  comparison between 

I I I .  Aspects o f  family h i s t o r y  o f  diabetes and cardiovascular disease 

T h e  percentages of pat ients w i th  f i r s t -deg ree  relat ives w i th  diabetes are  

g i ven  in Table 9. I t  was found  t h a t  females knew of more relat ives w i th  diabe- 

tes than  males. 

Table 10 gives t h e  h i s to ry  o f  cardiovascular disease in t h e  parents.  

Myocardial in fa rc t ion  was s ign i f i can t ly  more o f ten  repor ted  f o r  t h e  fa thers  than  

f o r  t he  mothers o f  a l l  part ic ipants,  while t h e  ra te  of  hypertension was h ighe r  

in t h e  mothers. 

Table 9. Proport ions o f  subjects w i th  f i rs t -degree relat ives w i th  diabetes 
mell i tus, among 807 males and females 47-54 years old. 

Subjects 

fem % o f  males % o f  al l  % o f  
n females n males n al l  

One f i rs t -degree re la t i ve  69 
w i t h  diabetes 

I nsu  I i n treatment 17 
D ie t  and/or oral  agent 47 
Treatment n o t  known 5 

Two o r  more f i rs t -degree 8 

I n sul  i n treatment 3 
D ie t  and/or oral  agent 5 
Treatment n o t  known 0 

relat ives w i t h  diabetes 

15.8*** 26 

9 
15 
2 

1.8 3 

1 
2 
0 

7.0 95 11.8 

26 
62 

7 

0.8 11 1.4 

4 
7 
0 

Signif icance level: *** p < 0.001; females compared w i th  males. 
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Table 10. Presence o f  cardiovascular disease in parents  o f  807 middle-aged 
subjects. 

Father Mother 

n 8 of  all n % o f  al l  
fa thers  mothers 

Myocardial in fa rc t ion  160 19.8*** 75 9.3 

Cerebrovascular disease 106 13.1 119 14.7 

Hypertension 95 11.8*** 237 29.4 
~~ 

*** p < 0.001; fa thers  compared w i th  mothers 

Twenty -s ix  p e r  cent o f  al l  par t i c ipants  (28.4 % o f  F; 24.0 % o f  M) had 

one o r  two parents w i th  myocardial infarct ion,  25.4 % (25.9 % o f  F; 24.8 % o f  

M) had parents  w i th  cerebrovascular disease and 36.3 % (41.5 % o f  F; 30.2 % 
o f  M) had parents w i th  hypertension. 

Comments 

T h e  numbers concerning he red i t y  a re  minimum numbers, since t h e y  are  

based on ly  on  t h e  part ic ipants '  knowledge o f  t h e  presence o f  disease in t h e i r  

parents.  T h e  propor t ion  o f  one o r  more f i rs t -degree relat ives w i th  diabetes in 

the  present  s t u d y  reported by males, 7.8 %, was lower than  in t h e  s t u d y  o f  

1970-73, 14.7 % (p  < O.OOl), whi le the  propor t ion  repor ted  by al l  subjects in 

the  present  s tudy ,  13.2 % (p > 0.05) was similar t o  t h a t  in the  prev ious  s tu -  

dy. 
T h e  percentages o f  cardiovascular disease among the  parents o f  par t i c i -  

pants (Table 10) were similar in t h e  two studies. 

I V .  Cardiovascular morb id i ty  

Hospital care f o r  previous myocardial in fa rc t ion  was repor ted  by 1 .I % of 

all subjects (0 o f  F; 2.4 % o f  M). Hear t  weakness, hea r t  enlargement o r  o ther  

unspeci f ied hear t  disease was repor ted  by 2.2 % o f  al l  subjects (1.4 % o f  F; 

3.2 % o f  M). 

Angina pector is ver i f ied  prev ious ly  by a physic ian was repor ted  by 1.0 % 
o f  all par t i c ipants  (0.9 % o f  F; 1.1 % o f  M). A l l  o f  these and another 3.7 % of 

al l  subjects (3.0 % of F; 4.6 % o f  M) repor ted  pa in  in t h e  chest o n  e f fo r t ,  

d isappear ing w i th in  10 min when slowing down o r  stopping, and diagnosed as 

angina pector is o n  t h e  basis o f  t h e  questionnaire. 

Hospital care fo r  cerebrovascular disease was repor ted  by one female and 

by no males. in te rmi t ten t  claudication ve r i f i ed  by a physic ian was repor ted  by 

0.4 % o f  a l l  subjects (0 o f  F; 0.8 % o f  M). A l l  o f  them and another 2.0 % o f  al l  
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subjects (2.5 % o f  F; 1.3 % o f  M) repor ted  pain in one o r  bo th  calves when 

walking on f l a t  g round  o r  uphill, d isappear ing w i th in  10 min when slowing 

down o r  stopping, and diagnosed as in te rmi t ten t  claudication on the  basis )o f  

t he  questionnaire. 

Comments 

The  ra te  o f  myocardial in fa rc t ion  in t h e  present  s tudy ,  2.4 % among 

males, was h ighe r  than  t h e  ra te  in the  1970-73 s tudy ,  0.6 %, but the  f i gu res  

were too small f o r  a va l id  stat ist ical analysis. The  prevalence in 1970-73 was 

based on  hospital records,  whereas on ly  in te rv iew data were used in the  

present  survey .  When non-part ic ipants and fatal  cases were included in the  

1970-73 s tudy ,  t h e  total  f i g u r e  f o r  myocardial in fa rc t ion  was 1 .0  %. 
The  propor t ion  o f  males w i th  angina pector is diagnosed on the  basis o f  

t he  quest ionnaire in t h e  present  s tudy ,  5.7 % o f  al l  males, was h ighe r  than 

t h a t  in the  1970-73 s tudy ,  1.6 %, based on  cl inical examination (p  < 0.001). A 
quest ionnaire as proposed by Rose was used in the  present s tudy ,  as it has 

been found  t o  have a high speci f ic i ty and sens i t i v i t y  in comparison w i th  the  

physic ian's diagnosis (12). However, t he  degree o f  va l i d i t y  o f  t h i s  question- 

na i re  was lower in another recent s tudy  (9).  The  diagnosis o f  bo th  angina and 

in te rmi t ten t  claudication in the  s tudy  o f  1970-73 was screened f o r  by a ques- 

t ionna i re  ad modum Collen (3) and was subsequent ly conf i rmed by examination 

by the  invest igator,  and t h e  examination excluded several o f  t h e  subjects who 

had repor ted  symptoms in the  questionnaire. With use o f  t h e  WHO quest ion- 

naire, t h e  prevalence o f  angina in 50-year-old men in Gothenburg was 2.1 % 
(31) and in Copenhagen 4.4 % (7). 

One female was found  t o  have su f fe red  f rom cerebrovascular disease in 

the  present  s tudy ,  compared t o  two par t i c ipants  and two non-part ic ipants,  

according t o  hospital records,  in the  s tudy  o f  1970-73. 

The  propor t ion  o f  males w i th  in te rmi t ten t  claudication in t h e  present  

s tudy ,  e i ther  ve r i f i ed  by a physic ian o r  p rev ious ly  diagnosed on  t h e  basis o f  

t h e  questionnaire, 2.1 % o f  al l  males, was h ighe r  than t h a t  in the  1970-73 

s tudy ,  0.1 %. These f i gu res  were too small t o  allow a va l id  stat ist ical  analysis. 

However, 4.5 % o f  t h e  men in 1970-73 had answered a f f i rmat ive ly  t o  the  ques- 

t ion  concerning pain in the  calves when walking, but none o f  these men were 

diagnosed as su f fe r i ng  f rom in te rmi t ten t  claudication when examined by the  

inves t iga tor .  I t  should be  noted t h a t  t he  among 55-year-old men in Malmo, the  

prevatence o f  t h i s  disease was found  t o  be  1 . I  % when venous occlusion p le thys-  

mography was used and 2.8 % when based on  t h e  WHO quest ionnaire (14). 

Thus, it cannot be decided w i th  ce r ta in t y  whether t h e  h igher  rates o f  

angina and in te rmi t ten t  claudication in t h e  present  s tudy  are  explained by an 

increased propor t ion  o f  these diseases in t h e  present  populat ion o r  by d i f fe -  
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r e n t  diagnostic methods. 

v .  Blood pressure  

The  d i s t r i bu t i on  and the  mean values o f  systol ic and diastol ic BP are  

presented in Fig. 3a and 3b fo r  males and females. T h e  d i s t r i bu t i on  was some- 

what skewed t o  t h e  right. T h e  mean of systol ic and diastol ic BP in all subjects 

were 133.0 f 13.7 and 83.4 5 7.0 mm Hg  respect ively.  Both  systol ic and dia- 

stol ic mean BP were similar in males and females. 

q 40 

b t  

60.9 

mean = 133.1 
SD = 15.0 
n = 436 

[=I females 
EEJ males 

mean = 132.9 
SD = 12.9 
n = 371 

100-1 19 140-1 59 180-199 mm 
120-139 160-1 79 Hg 

Fig. 3a. D is t r ibu t ion  o f  s i t t i ng  systol ic blood pressure  in 436 middle-aged 
women and 371 middle-aged men. 

4- 

f I  

mean = 83.6 
SD = 7.4 
n = 436 

i5 
601 5 63.1 0 females 

Q 

El males 

mean = 83.4 

n = 371 
28-322.g SD = 6.8 

L 7  0.20.5 
60-79 80-89 90-99 100-109 110-120 IIWI 

Hg 

Fig.  3b. D is t r ibu t ion  o f  s i t t i ng  diastol ic blood pressuree in 436 middle-aged 
women and 371 middle-aged men. 
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Subjects t rea ted  w i th  an t ihyper tens ive  agents const i tuted 9.4 % o f  al l  

par t i c ipants  (11.0 % o f  F; 7.5 % o f  M). When BP < 170/105 mm Hg  was consid- 

e red  as a measure o f  adequate treatment, it was found t h a t  82.9 % o f  t h e  

t rea ted  subjects (85.4 % o f  t reated F; 78.6 % o f  t rea ted  M) were be ing  adequa- 

t e l y  t reated. A BP < 160/100 mm Hg  was found  in 75.3 % o f  al l  t rea ted  subjects 

(79.3 % of t rea ted  F; 72.9 % o f  t rea ted  M). T h e  prevalence o f  high BP was 

11.2 % o f  al l  par t i c ipants  (12.8 % o f  F; 9.2 % o f  M), when def ined as compris- 

ing al l  subjects rece iv ing  an t ihyper tens ive  t reatment independent o f  BP level 

and al l  un t rea ted  subjects w i th  BP 1. 170/105 mm Hg. T h e  prevalence was 13.0 

% (15.6 % of F; 10.0 % of M), when al l  t rea ted  subjects, independent o f  BP 

level, and al l  un t rea ted  subjects w i th  BP 160/100 mm Hg  were included. The  

prevalence, among males only,  o f  men be ing  t rea ted  independent o f  BP level 

and un t rea ted  men w i th  diastol ic BP 1. 105 mm Hg  was 8.3 % (calculated f o r  

comparison w i th  t h e  1970-73 s tudy) .  

Table 11 shows t h e  ant ihypertensive agents t h a t  were used. Thiazides 

and/or beta-blocking agents were used as s ingle d r u g s  o r  in combination w i th  

each o the r  by 81.6 % o f  a l l  t reated subjects (85.4 % o f  t reated F; 75.0 % o f  

t rea ted  M). 

Table 11. Ant ihyper tens ive  agents used by t h e  78 subjects rece iv ing  an t i -  
hyper tens ive  t reatment in the  s tudy .  

Females Males A l l  subjects 

n females n males n all 
% o f  % o f  % o f  

12 25.0*** 2 7.1 14 18.4 1. Thiazides, furosemide 

2. Beta-adrenergic 18 37.5 13 46.5 31 40.9 3 
b lock ing  agents 

11 22.9 6 21.4 17 22.4 1. + 2. 

3. Aldosterone antagonists 3 6.3 0 0.0 3 3.9 

4. Hydralazine in combi- 2 4.2 6 21.4 8 10.5 
nat ion w i th  1. and/or 2. 

5 .  Bethanidine in combi- 1 2.1 0 0.0 1 1.3 

6. Others  (Clonidine + 1 2.1 1 3.6 2 2.6 

nat ion w i th  1. + 2. 

n i fed ip ine  

A l l  t ypes  o f  agents 48 100.0 28 100.0 78 100.0 

3 n o t  s igni f icant,  *** p < 0.001, females compared w i th  males in 1. and 2. 
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Comments 

T h e  ra te  o f  hypertension in men in the  present  s tudy ,  def ined as compri- 

s ing  al l  t rea ted  men and al l  un t rea ted  men w i th  a diastol ic BP 2 105 mm Hg, 

8.3 %, was similar t o  the  ra te  o f  hypertension in t h e  s t u d y  1970-73, 7.5 % o f  

middle-aged men (p > 0.05), def ined in the  same way. T h e  mean systol ic and 

diastol ic BP in men in t h e  present  and ear l ier  studies were similar, 133.2/83.4 

and 133.2/83.7 mm Hg  1970-73, respect ively.  On ly  0.8 % o f  t he  men in t h e  

present  s tudy ,  however, had un t rea ted  high BP 2 105 mm Hg, compared w i th  

3.8 ?j of  those in the  1970-73 s t u d y  (p  < 0.01). The  propor t ions  o f  men w i th  

un t rea ted  high BP 2 160/100 mm H g  were 2.5 % in the  present  s tudy  and 9.5 ?j 

in the  prev ious  one (p < 0.001). Not on ly  was the  ra te  o f  un t rea ted  high BP 

lower, but the  propor t ion  of men receiv ing an t ihyper tens ive  t reatment was 

h igher  in the  present  study, 7.5 %, compared w i th  3.7 % in the  prev ious  

su rvey  (p < 0.01). 

More men were being adequately t reated in the  present  s tudy  than in 

1970-73. Of  t h e  t rea ted  men in t h e  present  study, 78.6 % had a BP < 170/105 

mm Hg  as a measure o f  adequate t reatment and 72.9 % had  a high BP < 160/100 

mm Hg, compared w i th  55 % o f  t he  t rea ted  men in the  s tudy  1970-73 w i th  a 

diastol ic BP < 105 mm Hg  (p < 0.001). 

D iu re t i cs  were being used by 7.1 % o f  t he  t reated men and by 18.4 % o f  

all t rea ted  subjects in t h e  present  s tudy ,  compared w i th  19.5 ?j of t h e  t rea ted  

men in t h e  s t u d y  of  1970-73 (p > 0.05). Diuret ics as s ingle d r u g s  o r  in com- 

binat ion w i th  d i f f e ren t  an t ihyper tens ive  agents were be ing  used by 39.2 % of  

t he  t reated men and by 47.4 % of  al l  t rea ted  subjects in the  present  study, as 

against 61 % o f  the  men in 1970-73 (p > 0.05). Beta-blocking agents as a 

single drug was used by 46.5 % o f  t h e  t reated men and by 40.9 % o f  al l  sub- 

jects in the  present  s tudy ,  compared w i th  16 % o f  t h e  t rea ted  men in the  p r e -  

v ious s t u d y  (p < 0.01). Beta-blocking agents as a s ingle drug o r  in combina- 

t ion  w i th  d i f f e ren t  an t ihyper tens ive  agents were be ing  used by 89.3 % o f  t h e  

t reated men and by 73.7 % o f  al l  t rea ted  subjects in t h e  present  s tudy ,  compa- 

r e d  w i th  38 % o f  t he  men in 1970-73 (p<O.OOl). Thus, more men were tak ing  

beta-blocking agents and fewer men were us ing  d iu re t i cs  in t h e  present  s tudy .  

Concerning sex di f ferences in o u r  s tudy ,  it should b e  noted t h a t  t h e  

propor t ion  o f  t reated subjects and un t rea ted  subjects w i th  BP 2 160/100 mm Hg  

was h igher  in females than  in males (p < 0.05). More females than  males were 

be ing  treated w i th  d iu re t i cs  (p < 0.001). 

15-858573 217 



Smoking habi ts 

Smokers o f  al l  k inds  const i tuted 28.5 % o f  al l  subjects (26.5 % o f  F; 31.0 
% o f  M). The  propor t ion  o f  ex-smokers among al l  subjects was 22.9 % (15.8 % 
o f  F; 31.3 % o f  M). Thus,  48.6 % o f  al l  par t i c ipants  (57.7 % o f  F; 37.7 % o f  M) 

had never  smoked. T h e  smoking habi ts o f  t he  235 smokers are presented in 

Table 12. Heavy c igare t te  smokers, smoking more than  24 cigaret tes p e r  day, 

const i tuted 5.7 % o f  al l  c igaret te smokers (2.6 % o f  F; 9.4 % o f  M).  Those 

smoking 15-24 cigaret tes p e r  day  cons t i tu ted  32.4 % o f  al l  c igare t te  smokers 

(27.2 % o f  F; 38.5 % o f  M). 

Table 12. Smoking hab i ts  in 235 smokers 47-54 years old.  

Smoking hab i t  fern. % o f  males % o f  al l  % o f  
category n females n males n al l  

Cigaret tes on ly  114 99.1 *** 
1-4 cig/day 9 7.8 
5-14 ' I  71 61 .7*** 
15-24 ' I  31 27.0 
> 24 I '  3 2.6 

Pipe on ly  0 O*** 
3 pac ket/wee k 

> 2  
$-2 15 

Cigars on l y  1 0.9 
1 cigar/day 1 
2-3 I '  

4-5 In 

> 5 In 

96 
13 
37 
37 
9 

17 
16 
0 
1 

2 
1 

1 

83.5 
11.3 
32.2 
32.2 
7.8 

14.8 
13.9 
0 
0.9 

1.7 
0.85 

0.85 

21 0 
22 
108 
68 
12 

17 
16 
0 
1 

3 
2 

1 

91.3 
9.6 
47.0 
29.5 
5.2 

7.4 
7.0 
0 
0.4 

1.3 
0.9 

0.4 
~~ ~ 

All  smokers 115 100.0 115 100.0 230 100.0 

*** p < 0.001, females compared w i th  males 

Comments 

Fewer men were smokers in t h e  present  s tudy ,  31.0 %, t han  in t h e  1970- 
73 s tudy ,  51 % (p < 0.001). There  was a h ighe r  p ropor t ion  o f  male ex-smokers 

in t h e  present  s tudy ,  31.3 %, than in t h e  prev ious  one, 23.2 % (p < 0.Ool). 
Cigaret te smokers cons t i tu ted  83.5 % of  al l  male smokers in t h e  present  s tudy ,  

compared w i th  69 % in the  previous s tudy ,  (p > 0.05). T h e  corresponding 

f i gu res  f o r  p ipe smokers were 14.8 % and 22 % (p > 0.05), and for c igar  

smokers 1.7 % and 6.3 % (p > 0.05), respect ively.  T h e  propor t ion  o f  heavy  

c igare t te  smokers among c igare t te  smoking men in t h e  present  s t u d y  (more 
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t han  24 cigaret tes p e r  day),  9.4 %, was lower than  prev ious ly  (more than  20 

cigaret tes p e r  day), 17.8 %. On ly  38.5 % o f  c igaret te smoking men now smoked 

15-24 cigaret tes p e r  day  compared t o  61.4 % o f  t h e  men prev ious ly  smoking 

11-20 cigaret tes p e r  day. Thus ,  fewer middle-aged men were smoking in Upp-  

sala now compared w i th  ten  years ear l ier .  

As expected concerning sex di f ferences in t h e  present  s tudy ,  more men 

than women were smokers (p < 0.05). One woman smoked a pipe. 

V I  I .  Body  mass index and re la t i ve  body  weight 

T h e  d i s t r i bu t i on  and mean values o f  BMI in females and males are presen- 

ted  in Fig.  4a and 4b. T h e  d is t r ibu t ions  are somewhat skewed t o  the  right, 

w i th  BMI mean value o f  24.8 and median value o f  23.2 kg*m-2  respect ively in 

females, mean value o f  25.3 and median value o f  23.1 kg 'm-2  respect ively in 

males. Relat ive BMI values, calculated f rom an ideal BMI o f  20.6 in females and 

22.1 kg.m-2 in males, are noted in t h e  Figures.  T h e  mean relat ive BMI value 

in al l  subjects was 117.8f17.1 %. Th i s  mean value was h ighe r  in females, 

120.42 19.1 %, t han  in males, 114.6213.6 % (p < 0.01). Obesity, def ined here  

as re la t i ve  BMI 2 120 %, was found  in 40.9 % o f  t he  females and in 27.5 % o f  

t h e  males (p < 0.001). In al l  subjects the  ra te  o f  re la t i ve  BMI 2 120 % was 34.0 

%. 
T h e  re la t i ve  body  weight was also calculated f o r  males on ly  according t o  

t h e  tables of L indberg  (19), f o r  comparison w i t h  t h e  1970-73 study. T h e  mean 

value f o r  males was 110.9 - 13.8 %. -E 

n = 436 
mean = 24.81 

SD = 3.94 

(kg'rn-') 

80 100 120 150 % relative BMI 

Fig. 4a. D is t r ibu t ion  o f  body  mass index (BMI)  and re la t i ve  BMI in females 
47-54 years old. 
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Comments 

The  mean relat ive body  weight estimated according t o  L indberg 's  tables in 

the  present  s tudy ,  110.9 %, was about 2 % h ighe r  than t h e  mean value f o r  

middle-aged men in the  1970-73 s tudy ,  109 % (p < 0.01). Thus ,  t he  middle- 

aged men in the  present  s tudy  were somewhat more obese than  those in 1970- 

73, and in th i s  s t u d y  the  women were more obese than men. 

V I I I .  Physical ac t i v i t y  a t  work  and during leisure 

T h e  h i s to ry  of physical  ac t i v i t y  obtained from the  questionnaires is  g iven  

in Table 13a and 13b. Concerning ac t i v i t y  a t  work,  it i s  seen t h a t  on l y  1.1 % 
o f  t he  females had heavy manual work,  compared w i th  5.7 % o f  t he  males (p  < 
0.01). Concerning ac t i v i t y  d u r i n g  leisure-time, regu la r  physical  t ra in ing  f o r  a t  

least 2-3 h p e r  week was repor ted  by 7.8 % o f  t h e  females and by 24.5 % o f  

t h e  males (p  < 0.001). 

Comments 

The  questions concerning physical  a c t i v i t y  in the  present  s t u d y  were simi- 

la r  and comparable t o  those in the  1970-73 s tudy .  E.g students and workers  a t  

home were reg is te red  in physical  job ac t i v i t y  g roup  I .  Sedentary work  was less 

common in the  present  than  in t h e  prev ious  s tudy .  T h i s  was repo r ted  by 28.8 

%, and 35.5 %, respect ively,  o f  all ga in fu l l y  employed men (p < 0.001). T h e  

ra te  o f  heavy manual w o r k  was lower in t h e  present  than in the  previous 

study, 5.7 % and 15.5 % respect ively (p < 0.001). 
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Table 13 a. Classif icat ion o f  physical  ac t i v i t y  a t  work  in 752 subjects 47-54 
years old. 

Occupational Females % o f  Males % o f  A l l  % o f  
physical  ac t i v i t y  n ferna I es n males n al l  

Predominantly 146 33.5 107 28.8 253 31.4 
sedentary 

Predominantly 183 42.0 161 43.4 344 42.6 
standing and 
walking, no  heavy  
lifting 

The  same + l i f t i n g  102 23.4 82 22.1 184 22.8 
and walking 
ups ta i rs  

Heavy manual work  5 1.1** 21 5.7 26 3.2 

436 100.0 371 100.0 807 100.0 

Signif icance level: ** p < 0.01, females compared w i th  males 

Table 13b. Classif icat ion o f  physical  ac t i v i t y  d u r i n g  leisure-t ime in 807 
subjects 47-54 years old.  

Leisure t ime Females % o f  Males % o f  All % o f  
physical  ac t i v i t y  n females n males n al I 

I nac t i ve  40 9.2 48 12.9 88 10.9 

Some ac t i v i t y  362 83.0*** 232 62.6 594 73.6 
(walk ing o r  
cyc l ing  ) 

Regular physical  33 7.6*** 86 23.2 119 14.8 
t ra in ing  a t  least 
2-3 hours/week 

Regular h a r d  1 0.2 5 1 .3  6 0.7 
physical  t ra in ing  

436 100.0 371 100.0 807 100.0 
~ ~ ~~ ~~ ~ ~~ 

S ignif icance level: *** p < 0.001, females compared w i th  males. 

T h e  ra te  o f  i nac t i v i t y  during leisure-t ime was similar in the  present  and 

the  1970-73 s tudy ,  w i th  f i gu res  o f  12.9 % and 14.7 % respect ively (p  > 0.05). 

The  propor t ion  o f  men c a r r y i n g  o u t  a t  least 2-3 h o f  regu la r  physical  t ra in ing ,  

however, was lower in the  present  s tudy ,  24.5 %, t h a n  in the  previous s tudy ,  

48.9 % (p  < 0.001). Regular h a r d  physical  t ra in ing  was repor ted  by on ly  1.3 % 
o f  t he  men in o u r  s tudy  and by 5 % in the  1970-73 s t u d y  (p < 0.001). 
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IX.  Concluding remarks 

One of t he  purposes o f  t h i s  s tudy  was t o  detect  subjects w i th  GI and 

inv i te  them t o  part ic ipate in a prevent ive  feasibi l i ty  t r ia l ,  since Gi i s  a r i s k  

fac to r  f o r  t he  development o f  manifest diabetes and might  be a r i s k  fac to r  f o r  

cardiovascular disease. I t  was found t h a t  OGTT can be  performed w i thout  

d i f f i c u l t y  in a small laboratory a t  an outpat ient  c l in ic o r  p r imary  care unit, 

p rov ided tha t  adequate equipment f o r  exact measurement o f  blood glucose i s  

available. OGTT was performed according t o  the  WHO recommendation w i th  

measurement o f  blood glucose on  fas t ing  and a 2-h in te rva ls  f o r  screening 

purposes. I t  should be remembered t h a t  a t  least one addit ional abnormal blood 

glucose value is  needed t o  conf i rm a cl inical diagnosis o f  manifest diabetes in 

the  absence o f  symptoms o r  of GI, e .g .  a pathological I - h  value during t h e  

f i r s t  t es t  o r  an elevated fas t ing  o r  2-h value during a subsequent OGTT (35). 

A l l  subjects w i th  pathological glucose values in the  present  s t u d y  were there-  

fo re  i nv i t ed  to  undergo a subsequent OGTT, as repor ted  elsewhere (1). 

The  ra te  o f  manifest diabetes found  in the  present  s t u d y  was 1.9 %. In 

the  1970-73 s tudy  it was 0.9 %. The  ra te  in the  r u r a l  municipal i ty o f  T ie rp ,  70 

km n o r t h  o f  Uppsala, was recent ly repor ted  t o  be 3.0 % in females and 3.3 % 
in males, 45-64 years o ld  ( lo) ,  compared w i t h  2.3 % in females and 1.6 % in 

males in the  present  s tudy .  The  rates in T i e r p  were based on  record ing  o f  

medical v is i t s  and prescr ip t ions  o f  ant id iabet ic agents in the  municipal i ty,  and 

t h e  populat ion was older than in o u r  s tudy .  T h e  ra te  o f  diabetes in o u r  s tudy  

is  a minimum rate, since diabetic pat ients under  regu la r  medical control  may 

have been incl ined n o t  t o  part ic ipate.  

The  present s tudy  comprised bo th  men and women. I t  was found t h a t  

females exh ib i ted  a s ign i f i can t ly  h ighe r  mean 2-h blood glucose concentrat ion 

than  males during OGTT, while the  rates o f  manifest diabetes and GI based on  

a screening OGTT, 2.3 % and 7.4 % in females, 1 .6  % and 6.6 % in males, 

respect ively,  were n o t  s ign i f i can t ly  d i f fe ren t .  No female repor ted  hospital care 

f o r  myocardial infarct ion,  as against 2.4 % o f  males, and the  rates o f  angina 

and in te rmi t ten t  claudication were somewhat lower in females, a l though the  sex 

di f ferences were no t  s igni f icant.  T h e  mean BP was similar in t h e  two sexes, 

while the  prevalence o f  subjects receiv ing an t ihyper tens ive  t reatment and o f  

those w i th  an un t rea ted  BP 2 160/100 mm Hg  was s ign i f i can t ly  h ighe r  among 

females, 15.6 %, t han  among males, 10.0 %. Females were s ign i f i can t ly  more 

obese than  males, as expressed by a 6 % h ighe r  mean re la t i ve  BMI. Near ly  ha l f  

o f  t he  females passed the  l imi t  o f  obesity, def ined as a re la t i ve  BMI 2 120 %, 
compared w i th  one- four th  o f  t he  males. Females also car r ied  o u t  s ign i f i can t ly  

less regu la r  ac t i v i t y  during leisure than males; 7 .8 % o f  t h e  females were 

assigned t o  the  two more act ive groups, as against  24.5 % o f  t he  males. 
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In comparison w i th  the  middle-aged men in Uppsala ten  years ear l ier ,  it 

was found  t h a t  t h e  propor t ion  o f  men w i th in  l imits o f  diabetes and GI in t h e  

present  s tudy ,  8.2 % o f  t he  males, was similar t o  t h e  ra te  o f  a K value < 0.9 

a t  IVGTT in t h e  1970-73 s tudy ,  9.7 %. The  prevalence o f  angina pector is was 

s ign i f i can t ly  h ighe r  among males in the  present s tudy .  I t  i s  n o t  clear, how- 

ever, whether the  di f ference i s  due t o  a change in t h e  t r u e  frequencies in the  

populat ions o r  t o  the  use o f  d i f f e ren t  methods o f  diagnosis in t h e  two studies. 

The  propor t ions  o f  males w i th  myocardial in fa rc t ion  and in te rmi t ten t  claudica- 

t ion  were also h ighe r  in the  present  s tudy ,  but the  numbers were too small t o  

allow a va l id  stat ist ical analysis. Though the  mean BP and the  ra te  o f  h y p e r -  

tension in males in the  two studies were similar, t he  propor t ion  o f  males receiv-  

ing ant ihyper tens ive  t reatment was s ign i f i can t ly  h ighe r  and the  propor t ion  o f  

males w i th  un t rea ted  high BP s ign i f i can t ly  lower in t h e  present  s tudy .  T h i s  i s  

p robab ly  a ref lect ion o f  t h e  increased act iv i t ies f o r  detection and t rea t -  

ment of hypertension in Uppsala during the  last ten  years  inc lud ing  t h e  ex ten-  

s ive general heal th examination organized by the  County  Counci l  (13). 

The  two samples o f  middle-aged men in Uppsala, in 1970-73 and now 

1980-81, may b e  compared w i th  two cohorts o f  50-year-old men in Gothenburg,  

men b o r n  in 1913 studied in 1963, and men bo rn  in 1923 studied in 1973 (33). 

T h e  two Gothenburg cohorts were fol lowed up f o r  7 years concerning t h e  

incidence o f  non-fatal  myocardial in fa rc t ion  and death f rom myocardial i n fa rc -  

t ion  o r  ischemic hea r t  disease (see Table 14). Concerning t h e  in i t ia l  presence 

o f  cardiovascular r i s k  factors,  t he re  were no signi f icant di f ferences in mean 

blood pressure  in Gothenburg,  as in Uppsala, but t h e  mean values were h i g h e r  

in Gothenburg.  T h e  ra te  o f  t rea ted  hyper tens ive  subjects was h ighe r  in t h e  

second sample in Gothenburg, as was seen in Uppsala. It seemed as if most 

hyper tens ive  subjects in Gothenburg were s t i l l  being t rea ted  w i th  d iu re t i cs  in 

1973, as in t h e  1970-73 s tudy  in Uppsala, whi le beta-blockers were t h e  major 

agent in Uppsala ten  years later.  Th i s  i l lustrates t h e  increased detection o f  

hypertension during t h e  last  10-20 years and a change in t h e  choice o f  an t i -  

hyper tens ive  agents during t h e  last  years. The  r a t e  o f  smokers was s t i l l  

unchanged in Gothenburg  in 1973, whereas it was lowered in Uppsala in 1980- 

81. Concerning body  weight, t h e  increased body  mass index  in the  second 

sample in Gothenburg was in l ine w i th  the  finding o f  an increased re la t i ve  

weight in the  second sample in Uppsala. In spi te o f  t h e  increased body  mass 

index in Gothenburg  in 1973, the re  were no  s ign i f i can t  di f ferences concerning 

blood l ip ids  between t h e  Gothenburg samples. 

When t h e  two cohorts in Gothenburg  were fol lowed up f o r  7 years, it was 

found t h a t  t h e  incidence o f  total  IHD was h ighe r  in t h e  second cohort .  R isk  

factors were studied f o r  men in whom IHD did and did n o t  develop during t h e  

fol low-up. In addi t ion to  h ighe r  blood pressure, a h ighe r  f requency  o f  smoking 
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Table 14. Two cohorts o f  50-year-old men in Gothenburg (men bo rn  in 1913 
and 1923) and t h e  two studies o f  approximately 50-year-old men in ,  
Uppsala - a comparison. 

1970-73 s tudv  1980-81 s tudv  Men bo rn  Men bo rn  
in Uppsala in Uppsala in 1913 in 1923 

(1 963) (I 973) 

Systol ic BP, 133.2 -NS- 133.2 138.3 -NS- 137.4 
mm Hg, mean2SD 218.1 212.8 f20 .9  222.1 

Diastolic BP, 83.7 -NS- 83.4 91.6 -NS- 91.6 
mm Hg, mean2SD 211.2 2 6.8 f13.2 f14.2 

Rate of t reated 3.7 -**- 7.5 1.6 -***- 6.6 
hypertensives,  % 

Ant ihypertensive 61 % th iaz.  -NS- 39 % thiaz. Most t rea-  Most t rea- 
agents (thiazides, 38 % b -b l .  -***- 89 % beta-bl.  ted  w i th  ted  w i th  
beta- blocking d iu re t i cs  diuret ics 
agents), % 

Rate o f  smokers, % 51 -***- 32 56 -NS- 51 

Serum c h o l q t e -  - 
rol;  mmol'l , 
meanfSD 

Se r u in tr ig I yc-7- 
r ides, mmol'l , 
mean2SD 

- 6.42 -NS- 6.46 
f l  . I 2  f l . 3 4  

- 1.26 -NS- 1.30 
fO .82 20 .77 

Body-yass index, 109 -**- 110.9 24.8 -**- 25.4 
k g ' m  , in 214 21 2 2 3.2 23.2 
Gothen bu rg  ; 
relat ive weight, 
%, in Uppsala - 
meanfSD 

(25.3 kg 'm-2) 

Incidence o f  total - 
IHD (non-fatal MI 
o r  death f rom MI o r  
IHD) during 7 years 
o f  fol low-up 

4.2 -*- 8.0 

Signif icance levels concerning comparison of the  Uppsala studies and t h e  
Gothenburg studies, respectively: * p<0.05, ** p<O.OI ,  *** p<O.001, NS = 
n o t  s igni f icant.  
IHD = ischemic hear t  disease, MI = myocardial in fa rc t ion  
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(not s ign i f i can t  in 1973) and h ighe r  blood l ip ids  in men w i t h  IHD, it was found  

tha t  BMI emerged as a new r i s k  fac to r  in 1973. These resu l ts  are corroborated 

by the  f i nd ings  o f  a h igher  body  weight and a h ighe r  ra te  of angina pector is 

in the  second sample in Uppsala (al though the  d i f fe rence concerning angina 

was uncer ta in  because o f  dif ferences in methods o f  diagnosis in t h e  two 

Uppsala samples). It should b e  pointed o u t  t h a t  GI as a cardiovascular r i s k  

fac to r  was no t  studied in Gothenburg.  

The  examinees in t h e  present  s tudy ,  representat ive o f  middle-aged sub- 

jects in a Swedish community, may be  compared w i th  40-59-year-old subjects of 

some o ther  internat ional  populat ion studies. Thus  t h e  mean 2-h  glucose value 

in venous whole blood in males, 4.4 mmol'l , was similar t o  the  mean 2-h  level 

in t h e  Finnish Hels inki  Policemen s tudy  o f  1967, 4.6 mmol.I-l venous whole 

blood (in males, us ing  75-90 g OGTT)  (30). I t  was somewhat lower than  the  
-1 mean 2-h level in the  French Paris Prospective s tudy  o f  1967-72 - 4.9 mmol'l 

a f te r  conversion t o  venous whole blood (in males, us ing  a 75 g OGTT) (30). I t  

was lower in al l  subjects in t h e  present  study, 4.5 mmol'l , than the  mean 

2-h  level in HANES I I ,  Uni ted  States, 1976-80 - 5.7 mmol.I-' a f te r  conversion 

t o  venous whole blood (in females and males, 75 g load) (29). Comparison w i th  

o ther  studies us ing  50 o r  100 g loads was no t  made here, since t h e  size of  t he  

glucose load seems to  be important,  as d i f f e ren t  2-h levels have been repor ted  

w i th  use o f  50 and 100 g loads in the  same subjects (22). 

-1 

-1 

T h e  mean systol ic and diastol ic BP in t h e  present  s t u d y  lay  in t h e  middle 

o f  t he  mean values o f  f i f teen  populat ion studies o f  t h e  Internat ional  Collabora- 

t i v e  Group (30) w i th  systol ic ranges o f  124-143 mm Hg  and diastol ic ranges o f  

78-87 mm Hg. A l l  these studies were car r ied  o u t  in middle-aged men in 1960- 

76. T h e  mean BMI was similar t o  t h e  mean values in Finland, Denmark and 

several o ther  Western European countr ies, where t h e  ranges were 24.7-25.6 

kg'rn-'; it was lower than in t h e  United States, w i th  a range o f  25.7-27.1 

kg.m-' and h ighe r  than in Japan, where a mean value o f  22.5 kg-rn-' has 

been repor ted  compared w i th  25.3 kg . m-2 f o r  males in the  present  s t u d y  

(30). T h e  ra te  of male c igare t te  smokers in the  present  s tudy ,  26 % (p ipe  and 

c igar  smokers excluded), was remarkably lower than  in al l  f i f teen  internat ional  

studies, where t h e  ranges were 38-71 % (30), inc lud ing  on ly  c igaret te smokers. 
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