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Summary. Two groups of insulin-treated outpatients
(one followed up at the Hotel-Dieu Hospital and the
second mainly supervised by general practitioners)
were chosen at random in 1978. The two populations
were comparable in age, age at diagnosis, sex, level of
education, overall activity and socio-professional and
economic status. Outpatients followed up in the dia-
betic unit had better blood glucose control, with
about the same number of hypoglycaemic reactions
as patients followed up in general practice. This better
control was associated with more social activity and
less visits to the physician, despite the fact that pa-
tients attending the hospital spent more money on
their diet and had more daily insulin injections. All
these differences remain significant after adjustment
for the duration of diabetes. It may be inferred that at-
tempts to improve control in insulin-treated patients
are associated with a more active life and with no in-
crease in the frequency of hypoglycaemic reactions.

Key words: Diabetes mellitus, insulin-treated diabe-
tics, multiple injections, control of diabetes, hypo-
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Following several controversial publications on the
control of diabetes [1, 2], Ingelfinger [3] stressed that
‘almost nothing is known of the risks, in particular hy-
poglycaemia, of attempting to implement control’.

We have studied two groups of insulin-treated
diabetic patients, treated either in a diabetic unit or by
general practitioners, in order to evaluate the conse-
quences of diabetes and its treatment. Attempts were
made to analyse several parameters including the fre-
quency of hypoglycaemic reactions, the quality of so-
cial and professional life, exercise and general well-
being.

Subjects and Methods

This study deals with two groups of diabetic outpatients selected at
random from two populations of diabetic patients who came at
least once in 1974 to the clinic at Hotel-Dieu Hospital or who were
registered as diabetic in the same geographical area at the Caisse
d’Assurance Maladie. This department belongs to the French So-
cial Welfare Administration where, since 1974, a file on all regis-
tered diabetic patients has been kept. All patients were clinically ex-
amined and interviewed in 1978 at Hotel-Dieu or the Caisse d’As-
surance Maladie and data were recorded for the last 12-month
period.

All the patients were seen by doctors and economists. Question-
naires were completed, collecting information on social and pro-
fessional life, exercise and hobbies.

The nine socio-professional categories established by Institut
National de la Statistique et des Ftudes Economiques (INSEE) [4]
divide French households into nine groups based upon social and
professional criteria. On account of the small number of subjects in
our study, we chose to combine the nine socio-professional catego-
ries into three groups (that is low, middle and high income) [5].
Those subjects who were retired or unemployed were allocated to
one of the three groups according to their past job and/or their edu-
cational level. An index of social life and an assesment of profes-
sional life was made using the questionnaire shown in Table 1.

A medical history was taken and a full examination was carried
out on every subject. This included measurement of height, weight
and arterial blood pressure. Particular attention was paid to the
presence or absence of diabetic complications. The control of dia-
betes was judged by mean fasting and post-prandial blood glucose
levels and 24 h glycosuria. Each patient underwent at least four
evaluations during the 12 months. Severe hypoglycaemia was de-
fined as coma, the need for glucagon injection, emergency hospita-
lisation or the need for assistance. These data were obtained both
from medical records and by direct questioning,

We used the y? statistics, the comparison of means and classical
adjustment techniques: the chi-square of Cochran [6} for fourfold
tables for qualitative data, and the two way analysis of variance
with unequal sample size for the quantitative ones.

This study deals only with insulin-treated patients. It can be
seen from Table 2 that 31% of the patients selected from the Caisse
d’Assurance Maladie and 43% from the Hotel-Dieu were insulin-
treated (p < 0.01). Some patients selected for the study failed to
participate. The percentage of insulin-treated patients who did not
attend was significantly higher among the Hotel-Dieu patients.

At Hotel-Dieu the insulin-treated patients who failed to partici-
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Table 1. Social and professional life assessment Table 2. Description of the two patient groups

Do you dine out with the family?? French So-  University p p?
never )] cial Welfare Hospital
sometimes each year 3 Administra- (Hotel-Di-
sometimes each month 2 tion eu Paris)
sometimes each week (1) -
No. of selected dia- 227 280
Do you dine at home with the family?* betics
never S No. ofinsulin-treated 71 121
sometimes each year 3) diabetics
sometimes each month @ No.ofinsulin-treated ~ 64(90) 83 (69) <0.01
sometimes each week M patients examined
Do you dine out with friends?* (percentage of select-
never @ ed) ‘
sometimes each year 3) Duration of diabetes 16 £ 8 13+ 7 <0.01
sometimes each month @ (years)®
sometimes each week 1) Percentage men 52 48 NS NS
. o Age in 1978 (years)® 46 +13 45+£13 NS NS
Do you dine at home with friends?? Age at diagnosis 30 + 13 P+ 13 NS NS
never 4) (years)®
sometimes each year €] Body massindex®¢ 38z 6 36+ 35 <005 NS
sometimes each month 2 Percentage of 16 19 NS NS
sometimes each week 1) patients who were
Do you go to restaurants 72 hypertensive
never “ 4 Value when the duration of diabetes was held constant
sometimes each year 3)

b Results expressed as mean + SD
¢ Body mass index [7] calculated by the formula

weight (kg)
100 (log £ ot (m) ~ !

sometimes each month 2
sometimes each week 1)

Do you go to shows??

never 4)

sometimes each year 3)

sometimes each month )

sometimes each week 1)
Do you practise sports??

never @

sometimes each year ) Table 3. Modes of follow up since the diagnosis of diabetes

sometimes each month )

sometimes each week (1) French University  p b
Do you practise gardening?* ?’\?ggre g;’ggltal

never “) % o

sometimes each year @3) Adminis-  Dieu P ar:s)

sometimes each month ) tratlor614 X (n=283)

sometimes each week 1) (n = 64)

Do you practise other leisure activities7*

Diagnosis made by:

never ) General practi- 56 71
sometimes each year 3) tioners
sometimes each month 2) At hospital or 33 16 <0.05 NS
sometimes each week 1 in welfare cen-
H'ow many days h_ave you been unemployed (due to illness or dis- gf, physician 1 13
missal) in the previous year? practising at
Does diabetes affect your job? no place of work
alittle Mode of follow-up (since the diagnosis)
more or less G ) i 16
alot Jeneral prac
tioner only
Rate your working conditions poor Hospitalonly 14 16 ¢ <0.001 <0.01
fair Both 70 84
good Mode of follow-up in 1978
Do you have a fear of difficulties in obtaining General practi-
anew job? Yes tioner 42 4 - <0.001 <0.001
No Hospital 58 96

2 Expressed as percentage of total patients
b Value when the duration of diabetes was held constant

2 An index of social life was obtained by addition of the nine
scores, thus ranging from 9 (very active) to 36 (very inactive)
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pate were not different from those who attended for examination in
respect of age, sex, socio-professional status or body mass index [7].
However, the duration of diabetes was longer among those who
failed to participate than in those who attended (17 + 10 versus 13
=+ 7 years, p < 0.05). The seven patienis from the Caisse d’Assur-
ance Maladie who failed to participate were also not different from
the patients who attended for asessment.

Tables 2, 3 and 4 present the two patient groups in terms of their
age, socio-economic status and the other factors described. These
did not differ in sex, age at examination, age at diagnosis, family
size, level of education, and socio-professional status. The Hotel-
Dieu patients were more often cared for in the clinic only (or in the
clinic and by their private physician) than the patients of Caisse
d’Assurance Maladie, who had a higher percentage of care by a pri-
vate physician alone (42% of patients of this last group were fol-
lowed by a private physician versus only 4% in the other group).

Since the patients who took part from Hotel-Dieu had a signifi-
cantly shorter duration of diabetes than those who failed to attend
for study, we adjusted all comparisons between the two groups for
the duration of the disease. We divided the duration of diabetes in-
to four categories, and for each qualitative variable studied we
combined the results obtained in each category following the me-
thod described by Cochran [6]; for the quantitative variables we
took into account the effect of the duration of the disease by using a
two way analysis of variance with unequal sample size. After ad-
Jjustment for the duration of diabetes, all the significant differences
between the two groups remained significant except for the body
mass index.

Results

Outpatients attending the Hotel-Dieu Hospital had
lower blood glucose levels when fasting and after
meals than the patients from the other group who
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were usually treated by general practitioners (Table
5). The majority (91%) of Hotel-Dieu patients gave
themselves two or three injections per day, while 42%
of patients from Caisse d’Assurance Maladie gave
themselves one injection per day. This better control

Table 4. Socio-economic data in the two patient groups

FrenchSo-  University p p°
cial Welfare Hospital
Administra- (Hotel-Di-
tion eu Paris)
(n= 64y (n= 83y
No. of people living at home:
14 7
2 39 33
3 17 1o NS NS
4 30 27
Educational level:
elementary 45 37
secondary 35 27 ¢ NS NS
higher 20 36
Percentage of active
people 72 65 NS NS
Income level®:
low income 28 15
middle income 59 75 NS NS
high income 13 11

* Expressed as percentage of total patients

b Value when the duration of diabetes was held constant

¢ The nine socio-professional categories established by INSEE
were combined into three levels of income [4, 5]

Table 5. Treatment, control and hypoglycaemic reactions in the two patient groups

French Social Welfare University Hospital p p°
Administration (Hétel-Dieu)
(n=64)" (n=83)*
Fasting blood glucose (mmol/1)¢ 9.6+ 3.1 81+ 36 <0.05 <0.05
Post-prandial blood glucose (mmol/1)¢ 120+ 46 89+ 38 <0.001 <0.01
Glysosuria (g/24 h)© 16.0 = 15 11.0+12 NS NS
No. of daily insulin injections:
1 42 9
2 50 61 <0.001 <0.001
3 8 30
Hypoglycaemic reactions during the last year:
none 8 8
. some during the year 16 22
slight some each month 24 28 NS NS
some each week 52 42
none 73 69
severe with hospitalization 1 13 NS NS
with glucagon injections 16 18

Results expressed as mean + SD
“ Expressed as percentage of total patients
b Value when the duration of diabetes was held constant

c
d
e

Missing information for 12 patients in the first group, and 8 in the second
Missing information for 35 patients in the first group and 12 in the second
Missing information for 34 patients in the first group and 24 in the second
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Table 6. Social and professional life data in the two patient groups

A.Basdevant et al.: Diabetic Control and its Handicaps

French Social Welfare University Hospital P P
Administration (Hotel-Dieu)
(n = 64)2 (n=83)*
Index of social life® 28.56 + 5.02 2570 £ 5.41 <0.01 <0.01
Dining out with friends:
never 31 31
sometimes/year 50 31
sometimes/month 8 21 <0.05 NS
sometimes/week 11 17
Dining at home with friends:
never 40 29
sometimes/year 42 32
sometimes/month 10 2% [ <005 NS
sometimes/week 8 13
Do you practise gardening or other leisure
activities?
never 50 37
sometimes/year 19 6
sometimes/month 8 16 <005 <005
sometimes/week 23 41
Do you think you could have
difficulty or have you had
difficulty in getting a new job?
percentage of “yes’ 44 69 <0.01 <0.05

2 Expressed as percentage of total patients
b Value when the duration of diabetes was held constant

© Results expressed as mean + SD. This index ranging from nine (very active) to 36 (very inactive) was compiled based on nine questions

about social and leisure activities

Table 7. Way of life with diabetes in the two patient groups

French Social Welfare University Hospital p P
Administration (Hoétel Dieu)
(n=164) (n=83)
No. of medical consultations/year 79x55 3730 <0.001 <0.001
Percentage of people hospitalized at least 86 94 NS NS
once
Does the special diet entail some additional
expenses (patient’s view)
percentage of  ‘yes’ 48 67 <0.05 <0.01
Do you know about glucagon?
percentage of  ‘yes’ 81 99 <0.001 <0.001

Results expressed as mean = SD
2 Value when the duration of diabetes was held constant

was not associated with a higher incidence of hypo-
glycaemic reactions (either slight or severe).

It is of interest that 31% of patients from Hotel-
Dieu and 27% of patients from Caisse d’Assurance
Maladie experienced at least one severe hypo-
glycaemic reaction during the last year.

Table 6 shows the significant results from the
questions concerning social and professional life. The
better control among the Hotel-Dieu patients was as-

sociated with a more active social life, including more
social eating habits and more participation in leisure
activities. The patients followed at Hotel-Dieu Hospi-
tal were not different from those of the Caisse d’As-
surance Maladie with regard to the number of days of
unemployment due to illness or dismissal. There was
no difference in relation to the ease of gaining new
employment, although the feeling that diabetes was a
possible handicap was greater among Hotel-Dieu pa-
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tients than among those from Caisse d’Assurance
Maladie.

The feeling of well-being was greater in Hotel-
Dieu patients than among those from the Caisse
d’Assurance Maladie, and this despite the fact that
Hotel-Dieu patients spent more money on their diet
(Table 7) and had more insulin injections per day
(30% of Hétel-Dieu take three injections versus 8% of
Caisse d’Assurance Maladie patients). Finally, pa-
tients from Hotel-Dieu were more often hospitalised,
but had visited their physician less frequently during
the last year, and knew more about their diabetes (as
reflected for instance by knowledge of glucagon) than
the diabetics of the other group. At Hétel-Dieu dia-
betic patients are usually admitted once for evalua-
tion and education.

It is of interest to note that, when controlling for
the educational level of the patient, none of the results
were significantly altered.

Discussion

We have compared two populations of insulin-treat-
ed diabetic patients, one of which was followed up in
a diabetic unit and the other by general practitioners.
Both populations were subject to a large risk of hypo-
glycaemic reactions since 27% in Caisse d’Assurance
Maladie and 31% at Hotel-Dieu had at least one se-
vere hypoglycaemic episode during the year before
the survey. However, the two groups were not differ-
ent in this regard despite the fact that the group of pa-
tients in Hotel-Dieu achieved a better blood glucose
control than the other group. The group of patients
treated at Hotel-Dieu had no disadvantages com-
pared with the other group: all comparisons between
groups showed either no difference or else the differ-
ence was always in favour of hospital management.
The group managed by the diabetic unit spent more
time on social activities and had a greater feeling of
well-being. These results may indicate that the quest
for better control, including more frequent insulin in-
jections, does not increase the risk of the treatment.
We have defined significant hypoglycaemia using
several criteria and have shown that about one out of
four patients in both groups experienced at least one
severe hypoglycaemic reaction per year. We were un-
able to find figures in the literature that would allow
any comparisons with our findings. Data are given for
cause of death in patients from the Joslin Clinic,
where there was emphasis on obtaining ‘tight con-
trol’; (in reviews by Marble [8], and Paz-Guevara et al.
[9]). Deaths due to hypoglycaemia were rare (0.23%)
[8].
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Among 3,000 children followed by Lestradet et al.
[10] for 30 years, seven died of hypoglycaemia. How-
ever, there is virtually no information concerning re-
versible or irreversible damage to the central nervous
system induced by hypoglycaemia. In the Joslin Cli-
nicreport [11], two cases were described but overall fi-
gures were not given. In another study conducted at
Hotel-Dieu Hospital the authors observed that about
25%-30% of insulin-treated patients experienced at
least one severe hypoglycaemic reaction per year [12].
Finally, as emphasized by Ingelfinger[3], reliable data
indicating the incidence or prevalence of adverse ef-
fects induced by the quest for better control are very
scarce.

One question remains. Are the insulin-treated pa-
tients who where foilowed up in Hotel-Dieu Hospital
different from those who were followed up by general
practitioners? For the studied variables (age, sex, level
of education, socio-professional and economic sta-
tus) the two populations of insulin-treated patients
were not significantly different (at the 5% level) except
for a shorter duration of diabetes among those from
Hotel-Dieu. Therefore this variable was taken into ac-
count for all the comparisons between the two groups.
However, the treatments of the two groups were dif-
ferent since in the specialised unit (Hotel-Dieu) daily
insulin injections were more frequent and education
was more intensive. Furthermore, the groups of pa-
tients (as well as their physicians), probably differed
in their attitude: those from Hotel-Dieu came at least
once to a specialised clinic and were more often hos-
pitalised for teaching and treatment modification.
The patient followed up at Hotel-Dieu Hospital were
perhaps looking for more information, more advice,
and more rigid control. They were willing to try to
achieve good control [13] even if the large majority of
them had been referred to this hospital by their gene-
ral practitioners and were ignorant of the aims of the
specialised unit [14]. Psychological tests were not per-
formed on the subjects, but it is likely that the psycho-
logical profile of a subject who chooses to be followed
up in a specialised unit (or who is referred to a specia-
lised unit) is different from the profile of a patient
who is followed up in general practice. Our study is
not a randomized study but an observational one and
thus we cannot be sure that there is no bias of recruit-
ment. Another further question is whether trying to
improve the control of blood glucose and to increase
the knowledge about diabetes in a different group of
diabetics will lead to the same results, i.e. no in-
creased risks but increased benefits.

In insulin-treated diabetic patients who nowadays
hope for a long life expectancy without physiological
or social handicaps, an improvement of control will
probably be beneficial in lowering the occurrence and



314

severity of microangiopathy [15], although the rela-
tionship between blood glucose control and the evo-
lution of microvascular disease in diabetes is still un-
der discussion[1, 2]. The results of this study may indi-
cate that the desire for better control does not increase
the social restrictions placed on the diabetic or the risk
of more frequent hypoglycaemic reactions. Further-
more, several studies of self-monitoring of blood glu-
cose have shown that those techniques which im-
prove control by increasing knowledge, particularly
in well motivated patients, will also improve their
well-being [16, 171,

Finally our results also showed that the better con-
trolled patients spent less time visiting physicians.
This can certainly be added to the list of the benefits,
not only for the patient but also for the medical and
social welfare administration.
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