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The regulation of food intake and a fixed time schedule for meals are widely 
accepted as important factors in the treatment of diabetic children1. The diet for 
diabetic children greatly varies throughout the world2. Although customs 
influence nutrient distribution immensely, education is also an important factor 
which should be offered by the physician to the patient. In fact, education 
functions as the key in the treatment of Type I diabetes3.
Our aim was to establish the problems regarding dietary management and the 
differences in dietary habits among Turkish and German children. This study was 
conducted in the Department of Pediatrics of the Free University in West Berlin 
(Kinderklinik der Freien Universität Berlin-KAVH-) on Turkish and German patients 
who were chosen from 322 patients with Type I diabetes.
These patients were followed up until the age of 32 in which time some of them 
became pregnant (Fig. 1).

Material and Methods

The subjects of this study consisted of nine Turkish and nine German children 
with Type I diabetes who were treated in the Free University Children's Hospital. 
Their mean ages were 120.3 ± 61.3 months and 122.5 ± 58.2 months (range 
37/12 to 174/12 years) and the duration of diabetes was 34.5 ± 23.3 months and



26

o m o m o m m o m o m o m
CO CM CM r- «— CO CO CM CM r- «-

Fi
g.

 1: 
D

is
tri

bu
tio

n b
y a

ge
 an

d d
ur

at
io

n o
f d

ia
be

te
s o

f p
at

ie
nt

s w
ith

 Ty
pe

 I d
ia

be
te

s in
 the

 De
pa

rtm
en

t 
of

 Pe
di

at
ric

s.
 Fre

e U
ni

ve
rs

ity
. W

es
t B

er
lin

12
.



27

41.5 ± 33.5 months (range 2 months to 811/12 years) respectively recorded at 
the end of October, 1984. Both groups of children, who were matched according 
to age, sex and duration of diabetes, were in different socio-economic classes. 
There were three boys and six girls in each series.
A doctor and a dietitian made home visits to the patients and their families and 
discussed the problems encountered in the application of diet. A questionnaire 
which had been prepared previously was handed to each family and the main 
problems responsible for improper dietary habits were then established. 
Afterwards, the patients were told to come to the diabetes polyclinic for a medical 
examination and laboratory tests.
The following parameters were periodically documented during out-patient visits 
in 4 to 8 week intervals.
Results of physical examination, height, body weight, skin-fold thickness, pubertal 
development, blood pressure, fundus examination by opthalmoscopy and FA 
(fluorescein angiography) for patients older than 15 years of age and with a 
duration of the illness of more than five years, postprandial blood glucose, 
24-hour glucosuria of the preceding day, albuminuria, urine sediment, serum 
electrolytes, total lipids, urea, BUN, hemogram, and HLA-A, B, C antigens were 
recorded. The glycosylated hemoglobin and urinary protein excretion were 
measured every three months, and the fasting serum cholesterol, triglycerides, 
serum transaminases and creatinine clearance once annually. In the last 
out-patient visit, we again documented the results of physical examination, 
height, body weight, blood pressure skin-fold thickness, (TRI: triceps, SCA: 
subscapular, SIL: suprailiac), fundus examination by opthalmoscopy, postprandial 
blood glucose, HbA, levels (total), labile and stable washed erythrocytes, 
hemoglobin-HbAiw-, 24-hour glucosuria and proteinuria. Furthermore, the results 
of metabolic self-monitoring at home were registered and evaluated together with 
the patients or their families.
The energy intake was calculated to meet each patients's requirements. A 
carbohydrate-fixed diet which consisted of 55-45% carbohydrate, 30-40% fat 
(polyunsaturated/saturated ratio: 1.0) and 12-18% (up to 20% in younger children) 
protein (Table I) was adapted to the patients.
Insulin (intermediate-acting or mixtures of intermediate and short-acting highly 
purified preparations) was administered twice daily with mean doses of 
0.8 ± 0.3 units/kg/per day.
The adherence of diabetic children to a dietary regimen, appropriate carbohydrate, 
protein and fat contents in diet and family problems were evaluated according to 
the information given in the questionnaires. The daily food intake was compared 
to the mean intake which was required (calculated requirements) by each patient.
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The German scores were used to evaluate the physical parameters4-5.
The adherence of the children to a diabetic diet was evaluated according to their 
levels of daily carbohydrate, fat and protein intake and their adaptation to diet 
exchange lists.
Metabolic control was evaluated mainly according to the mean HbA, levels during 
the duration of diabetes as Good (lower than 8.5 mg/dl), Fair (8.5 to 10 mg/dl) and 
Poor (higher than 10 mg/dl) (Table II).
The glycosylated hemoglobin was measured by using the microcolumn 
technique6-7 as both its total and stable component. Triglycerides were calculated 
by Behring's enzymatic analyses, the blood glucose by the hexokinase method 
and urine glucose by semi-quantitative methods. The Kolmogorov-Smirnov test8 
was performed on the two groups to compare both the Hb At levels and the 
adherence of the diabetic child to a diet.

TABLE I: Nutrient Distribution Recommended for Diabetic Children 
(percentage of energy intake)

Low Normal High

Carbohydrates < 45 50 > 55

Protein < 12 15 > 18

Fat < 30 35 >40

TABLE II: Evaluation of Metabolic Control According
to HbA-| Level

HbA, level
(mg/dl) Metabolic Control

< 8.5 Good

8.5-10 Fair

> 10 Poor
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Results

1. Educational 
level

2. Family knowledge of 
diabetes

3. Type of cuisine
4. Type of food specified 

(Tables III. IV)

5. Daily frequency of food 
intake

6. Application of diet ex­
change lists

7. Use of carbohydrates 
found in the traditional 
Turkish cuisine

8. Percentage of family in­
come allotted for food

9. Adherence of the diabe­
tic child to a diet and 
dietary advice

Good 
Fair 
Poor

10. Families that adopted 
the same diet as the 
diabetic child (mothers 
only)

11. Diabetic children hav­
ing difficulty in adhering 
to a diet

12 Problems encountered 
by the diabetic child in 
adhering to a diabetic 
diet

Turkish Group German Group

Literate mothers (2) both pa­ All the mothers had a 8-13 year
rents with primary school 
eduation (1). mothers with a

education

slight knowledge of German 
(5).
Both groups had been in­
structed by the physician and 
diabetes nurse. Two Turkish 
mothers were of the opinion 
that one recovers from the 
illness

Turkish Mid-European
High fat. low protein Normal protein, low carbohy­

drate
6-7 times (exception of one) 6-7 times

7 patients All patients

White and flat bread, olives. Three German patients
Turkish desserts, macaroni. occasionally ate the Turkish type
rice and pounded wheat con­
sumption was high in the 
Turkish group. Five patients 
brought provisions, from Tur­
key

of bread.

30-40% 20-30%

•3 7
3 1
3 1
3 7

5 3

Extremely good appetite, de­
sire for sweets, timing diffi­
culties. disturbed family pat­
terns. psychological prob­
lems in adolescence and dif­
ficulty in school
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13. Adherence of the Turk­ 5 patients obtained diet
ish patient to a diabetic 
diet with foodstuffs 
available in Germany 
used in the Turkish 
cuisine.

foods in Germany

14. The number of Turkish 
families with diabetic 
children who plan to re­
turn to Turkey

8 (time of return uncertain 
because of their children's 
education and treatment)

15. Physical activities ex­
cluding school sports

Swimming, football, bi­
cycling. jogging

Swimming, football, bicycling, 
jogging, ballet, jumping, judo, 
dancing, fencing

16. Skin-fold thickness (mm) 
(The sum of TRI SIL and 
SCA mean values)

35.1 ± 19.5 33.8 + 18.7

17. Annual frequency of 
hypoglycemia (each
patients’s mean value)

6 11

18. Mean HbA, (stable) va­
lue during diabetes dura­
tion (mg/dl)

9.48 + 2.18

p > 0.05

8.86 ± 1.87

19. Metabolic control accord­
ing to HbA! level

Good
Fair
Poor

2
6
1

p > 0.05

5
1
3

20. Fluorescein angiography 
Normal 
Pathologic 
(microaneurysms 
without bleeding)

2 2
1

Food consumption patterns of the patients are summarized in Tables III and IV. 
Physical examination revealed normal findings and pubertal changes. No patient 
was found to be under the third percentile in physical growth. Mild hepatomegaly 
was palpated in one Turkish and two German patients.
The cholesterol level was high in one Turkish (7.65 mmol/1) and one German 
patient (5.9 mmol/1) who were found to be fairly well but had poor metabolic 
control. The HDL-cholesterol level was high in one Turkish patient (2.44 mmol/1) 
with fair metabolic control. The AP was high in one German patient (677 U/1). The 
results of the blood tests and the urinalyses mentioned above and also the blood 
pressure were within the normal range in all patients. The skin-fold thickness was 
above 97 percent in only one patient.
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TABLE III: Daily Protein (P), Carbohydrate (CH), Fat (F), and Energy Intake of both 
Turkish (T) and German (C) Children with Type I Diabetes

(IBE: Broteinheit is the German equivalent for 12 grams of carbohydrates)

Patients

Age 

(yrs.) Sex

Daily intake (g/kg)

Kcal/kg Kjoule/kg BE/dayp CH F

T 3 6/12 F 3.2 14.8 4.5 115 48 15

G 3 8/12 F 3.2 8.1 2.7 73 308 13

T 3 8/12 F 3.5 10.9 3.8 86 362 17.8

G 4 9/l2 F 3.4 9.3 3.1 81 333 11

T 5 8/i2 F 2.6 6.9 2.1 60 249 13

G 6 1O/12 F 2.8 7.1 2.3 63 263 13.7

T 7 2/l2 M 4.1 8.3 3.7 94 397 12.5

G 7 6/12 M 2.6 6.6 2.3 59 247 20.5

T 11 8/12 F 2.0 5.2 1.7 46 194 16

G 11 8/12 F 1.9 4.7 1.7 44 185 17.9

T 12 ,O/12 M 1.3 4.9 1.9 48 198 17

G 13 M 1.6 4.2 1.4 37 157 20.8

T 13 M 2.3 7.0 3.2 59 246 22

G 13 8/12 1 M 1.2 3.3 1.1 32 132 13

T 15 4/i2 F 1.3 3.3 0.9 39 164 16

G 15 F 2.0 5.9 1.9 51 213 29

T 17 3/12 F 1.6 3.7 1.9 39 164 19.5

G 17 F 1.5 4.4 1.4 38 162 21
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TABLE IV: Food Consumption Patterns According to Amount 
of Carbohydrate, Protein and Fat Content (number of patients)

Protein Carbohydrate Fat

Low Normal High Low Normal High Low Normal High

Turkish Group 
(9 patients) 2 7 — 4 5 — 1 5 3

German Group 
(9 patients) 9 — 5 4 — — 9 _

In one Turkish patient, beta heterozygotic thalassemia was diagnosed by 
electrophoresis. The HbAi levels were relatively low in this patient despite the 
high blood-glucose levels which were due to a rapid turnover of erythrocytes and 
insufficient time for glycosylation.
There was statistically no significant difference between the groups regarding 
HbAi levels and the adherence of the diabetic child to diet (p>0.05).

Discussion

The purpose of dietary management in Type I diabetes is to provide adequate 
calories and all the necessary nutritional ingredients for the normal growth and 
development of the child in addition to assuring a relatively constant daily food 
intake. Since 1971, American, British and Canadian Diabetes Associations have 
advised that the carbohydrate content in meals range between 45 to 55 percent of 
the total caloric intake3.
The diet composition varies greatly in different countries (Table V). This variation 
depends on traditional factors, customs, foodstuffs available, and the economic 
and educational levels of each country. The energy intake of the diabetic child also 
shows variations from day-to-day.
Weber and co-workers1 have proven that protein intake is very stable during 
childhood (16% of total energy) and increases in girls at 15 years of age, due to 
caloric restriction. Fat consumption increases slightly, and carbohydrate intake 
consequently decreases with age.
In our study, we observed that the protein intake was low in two Turkish patients 
(12%), the fat intake high in three Turkish patients (40%), the carbohydrate intake 
low in one of the Turkish patients, who had consumed low protein, and in three
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Turkish patients who had consumed a normal amount of protein. The protein and 
fat consumptions were normal in all the German patients and the carbohydrate 
intake was low (45%) in five German patients (Table IV).
A greater consumption of bread, cereals, macaroni, rice, olives, pounded wheat, 
flour and margarine was observed among the Turkish patients. In another study9, 
which was conducted by the Hacettepe and West German Passau Medical 
Faculties, the dietary habits of both Turkish and German patients with Type II 
diabetes was compared. The consumption of sweets, soft drinks, cereals and 
meat was found to be higher in the German group, although the consumption of 
fruits and legumes was higher in the Turkish patients. Adherence to diet was seen 
more among German patients. The main reasons suggested for this was that the 
children in the Turkish group had an extremely good appetite and conditions were 
inappropriate to apply the diet at home.

Weber and co-workers1 have estimated the long-term metabolic control of their 
322 patients with Type I diabetes using HbAi levels and metabolic scores10-11. 
The percentage of these patients estimated to be under Good (G), Fair (F) and 
Poor (P) control was 20%, 38% and 42%, respectively, using the HbAi levels and 
15%, 44% and 41%, respectively, using the metabolic scores (Table VI).
In our study, according to the mean HbA, value, no statistically significant 
difference was found in metabolic control between the Turkish and German 
groups.
The frequency of hypoglycemia was observed to be higher in the German 
patients. This might have been due to more efficient self-monitoring at home, 
better adherence to a dietary regimen or more physical activity.
Only one German patient in our study group (138'12 years of age) and with a nine 
year duration of diabetes presented with micro-aneurysms upon FA 
examination12.
We observed that the Turkish patients had more problems regarding the 
management of their illness than the German group. For example, the Turkish 
children did not use their diet lists, while the German children did.
Stress, anxious, disturbed and uninterested family patterns, lack of education and 
neglect are the major psychological and family-related complications observed in 
families with diabetic children. In addition, family-size, and language problems 
encountered in a foreign country may also affect treatment.
The educational levels of the Turkish and German families differed. The Turkish 
children attending German schools faced more emotional problems than the 
German children.
A family's attitude towards food influences eating habits13. A good meal plan for a 
diabetic child is also a good meal plan for the whole family. Families with diabetic
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TABLE V: Diet Compositions of Diabetic Children (percentage of energy intake)

P F CH

White USA 1959 20 40 40
Heik E.Germany 1964 15 25 60
Lestradet France 1966 16 24 60
Rosenkranz Austria 1967 25 25 50
Hungerland W.Germany 1968 15 40 45
Birkbeck Great Britain 1976 14 44 42

Canada 1976 20 32 48
Mozin Belgium 1977 15 43 43. .
Berlin1 • 1978 16 34 50

TABLE VI: Parameters of the Metabolic Score11

Degree of Control* Weight of parameter 
(multiplication 

factor)G F p

24-h glucosuria (g) < 20 20-39 * > 40 4

pp BG (mg/dl)*# < 200 200 - 299 >300 2

ketoacidosis (no/yr) 0 1 -2 > 3 2

hypoglyc. comata (no/yr) 0-1 2-3 > 4 2

growth’ (percentile) within within

weight change' (percentile) according to height 1
I

* No evaluation for first year of diabetes.
G - good. F - fair. P - poor control

•• ppBG. postprand'at blood glucose

children require continued emotional and practical support14. Education on this 
subject should be done by the physician, dietitian and nurse.
The diabetic child appears as a difficult patient when emotional disturbances are 
effective15. It seems to be the most important factor behind poor diabetic control, 
providing that economic and educational conditions are appropriate.
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Turkish patients require more support in the management of their illness. Good 
contact with patients and their families must be provided in addition to a greater 
degree of social assistance.

I

Summary

Nine Turkish and nine German patients with Type I diabetes are compared 
according to dietary habits, adherence to diet, and metabolic control. In comparing 
these children, we observed that the Turkish patients had encountered more 
difficulties in adhering to a diabetic dietary regimen which was probably due to the 
customs and educational differences existing between the two groups.
Although no significant statistical differences were found between the groups, it 
should be emphasized that education plays a major role in dietary control.

REFERENCES

1. Weber B, Heide G. Oberdisse U. Day-to-day variation of regulated food intake in diabetic children 
and adolescents. Pediatr Adolesc Endocrinol 7:254, 1979.

2. Jahnke K. Diatbehandlung des Diabetes Mellitus. In Pfeiffer EF (ed). Handbuch des Diabetes 
Mellitus, Vol.2. Munchen: Lehmann, 1971, p 1019.

3. Arky RA. Nutrition therapy for the child and adolescent with Type I diabetes mellitus. Pediatr Chn 
North Am 31:711, 1984.

4. Maaser R. Stolley H. Droese W. Die Hautfettfaltenmessung mit dem Caliper. II. Standardwerte 
der subcutanen Fettgewebadicke 2-14 jähriger gesunder Kinder. Monatsschr -Kinderhetlkd 
120:350, 1972.

5. Schlüter K. Funfack W, Pachaly J. et al. Development of subcutaneous fat in infancy. Standards for 
tricipital. subscapular, and suprailiacal skinfolds in German infants. Eur J Pediatr 123:255, 1976.

6. Weber B. Burger W. Oberdisse U. et al. Langfistige Stoffwechselkontrolle junger Diabetiker mit 
Hilfe des glykosylierten Hämoglobins. Monatsschr Kinderheilkd 131:79, 1983.

7. Panchem. Fast haemoglobin test system mit HbA! Aldimin Eliminator. Schloss Strasse 3. 8751 
Kleinwallstadt.

8. Kalipsiz A. İstatistik Yöntemler. I.U. Orman Fakültesi Yayını 2837. İstanbul: Matbaa Teknisyenleri 
Basımevi, 1981.

9. Tunalı G, Stetten D. Die Ernahrungsgewohnheiten von Diabetikern in Deutschland und in der 
Türkei. Akt Ernähr 10:41. 1985.

10. Kirschenbaum DM. Glycosylation of proteins: its implication in diabetic control and complications. 
Pediatr Clin North Am 31:611, 1984.

11. Weber B, Burger W, Hartmann R. et al. Risk factors influencing the development of retinopathy in 
children and adolescents with Type I diabetes mellitus. Kinderklinik der Freien Universität, Berlin. 
1984 (in press).

12. Burger W, Hovener C, Düsterhus R, et al. Prevalence and development of retinopathy in children 
and adolescents with Type I diabetes mellitus. Kinderklinik der Freien Universität Berlin, 1984 (in 
press).

13. Cusack R. Dietary management of obese children and adolescents Pediatr Ann 13:455. 1984

14. Cerreto MC. Travis LB. Implications of psychological and family factors in the treatment of 
diabetes. Pediatr Chn North Am 31:689, 1984.

15. Grant DB. Diabetes in childhood. In Valman HB (ed). Pediatric Therapeutics. Oxford. Blackwell 
Scientific Publications, 1979. pp 209-220.


