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OBJECTIVE— To test whether immigrant versus nonimmigrant origin, among
others factors, is associated with differences in glycemic control in diabetic children.

RESEARCH DESIGN AND METHODS— A cross-sectional multicenter sur-
vey was performed in 165 French diabetic children aged 7-13 years and their parents.
HbAlc was measured by high-performance liquid chromatography in a single labora-
tory (reference value: 5.1 ± 0.6%). Standardized questionnaires were used to evaluate
cognitive, familial, and socioeconomic factors and adherence to diabetes regimen.

RESULTS— The mother's place of birth was found to account for 6.6% of the
HbAlc variance. Two groups of children were identified with French-speaking immi-
grant (n = 27) and native French mothers (n = 138) who had significantly different
HbAlc values of 9.1 ± 8% vs. 8.1 ± 1.4%, respectively (P < 0.001). Adherence to
diabetes treatment was significantly lower in immigrant mothers for diet and insulin
changes (P < 0.01), as well as their level of diabetes knowledge (P < 0.01). This
immigrant group had no significant differences in parents' socioeconomic status, ed-
ucational background, family status, family functioning, diabetes education back-
ground, and social support compared with the native French mothers' group.

CONCLUSIONS— Despite no differences in socioeconomic status, a group of
children with less well-controlled diabetes was identified by the mother's place of
birth. Cultural factors have a crucial importance in glycemic control in diabetic chil-
dren and in parents' adherence to treatment and must be taken into account in the
development of educational programs.
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IDDM, insulin-dependent diabetes mellitus.

While research on the impact of
psychological (1), familial (2),
and cognitive (3) factors on com-

pliance of and glycemic control in dia-
betic children and adolescents is abun-
dant, the literature is less clear about the
impact of cultural and ethnic factors. The
few ethnic studies that do exist discuss
racial differences (4,5). To our knowl-
edge, no study has shown the importance
of familial factors related to immigration
on the glycemic control of diabetic chil-
dren. However, based on clinical experi-
ence, it can be speculated that such fac-
tors play a role in treatment adherence.
The problem is made more difficult by the
fact that immigrant populations are often
of lower socioeconomic status. If socio-
economic status does not explain poorer
glycemic control, then other factors must
be identified that could possibly interfere
with educational programs.

Therefore, the following two
questions were raised in this study: 1) Is
migrant origin of the family associated
with poor metabolic control in French di-
abetic children? 2) If yes, are the discrep-
ancies observed due to deficiencies in ed-
ucational background and knowledge
about diabetes, lesser levels of adherence
to diabetes regimen, socioeconomic dif-
ferences, differences in family structure
and function, or less social support?

RESEARCH DESIGN AND
METHODS— The study was con-
ducted in six university-based pediatric
departments in France. Families with di-
abetic children between ages 7 and 13
years who had been insulin-dependent
for more than 6 months and had both
children and parents who were able to
speak and read French were included.
The project was approved by the Paris VII
University Ethics Committee.

Between May 1991 and May
1992,165 (of 173 eligible) children, aged
10 years (median; range 7-13) and suffer-
ing from diabetes for 2 years (median;
range 0.5-11) agreed to participate in the
study with their parents (mothers: 57%;
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both parents: 33%). Most of the children
were receiving two daily injections of in-
sulin (86%); the others were treated by
^ 3 injections per day. They attended the
clinic with a mean of one visit every 2
months.

The design was a multicenter
cross-sectional survey using standardized
questionnaires answered separately by
parents and children. The following areas
were included: J) Health parameters: a
clinical examination was performed by
the child's usual pediatrician, who com-
pleted a standardized medical question-
naire. HbAlc level was measured in a sin-
gle laboratory by high-performance
liquid chromatography (reference value:
5.1 ± 0.6%, mean ± 2 SD). Hypoglyce-
mia episodes (<3.3 mmol/1) during the
month preceding the examination were
recorded from the children's diabetes di-
aries. 2) Diabetes knowledge: each parent
and child filled out a standardized self-
administered questionnaire, a shortened
version (2) of the Test of Diabetes Knowl-
edge (3), that we had previously validated
in French (6). 3) Diabetes educational
background: parents were asked about
the frequency of educational sessions
they had attended from the onset of the
child's disease. 4) Adherence to diabetes
regimen: the scale developed by Hanson
et al. (2) was adapted and validated in
French (7). Four areas of diabetes regi-
men adherence (diet, insulin therapy, hy-
poglycemia, and glucose testing) were
measured. 5) Socioeconomic status: this
was rated according to the French scale
from the French National Institute of So-
cial and Economic Statistics (8). The chil-
dren's scholastic level and school compe-
tency, assessed by the percentage of
children above the class mean, were also
recorded. 6) Health care system use: the
number of doctor's visits and familial,
economic, or professional difficulties re-
lated to diabetes clinic visits were also re-
corded. 7) Family functioning: the
FACES III scale (9), validated in French
(10), was used to obtain the parents' per-
ceptions of overall cohesion and adapt-
ability of their family. 8) Social support:

Table 1—Clinical characteristics of diabetic children from native French and immigrant
mothers

n
Age (years)
Sex ratio (M/F)
Age at diagnosis (years)
Duration of diabetes (years)
Score of body mass index (SDS)
Insulin dose (U • kg"1 • day"1)
HbAlc (%)
Number of hypoglycemia episodes per month
Number of clinic visits per 6 months
Acute metabolic decompensation (% of

children per 6 months)

Native French
mothers

38
10.1 ± 1.9

0.76
6.5 ± 2.8
3.1 ±2 .6

+0.66 ± 1.2
0.85 ± 0.34

8.1 ± 1.4
4.8 ± 5.4
3.1 ±2 .5

7.2

Immigrant
mothers

27
10.5 ± 1.7

0.93
7 ± 2.6
3 ± 2.9

+0.34 ± 1.3
0.77 ± 0.43

9.1 ± 1.8
2.3 ±2 .6

3 ± 1.5
7.4

P value

NS
NS
NS
NS
NS
NS

P < 0.001
P < 0.05

NS
NS

Data are means ± SD. SDS, standard deviation score.

parents rated how helpful and supportive
relatives, friends, general practitioners,
pediatricians, nurses, psychologists, and
associations of diabetic patients and
teachers were with regard to life with a
diabetic child.

Statistical analysis
A multiple regression model was used to
look for explanatory variables of HbAlc

level (dependent variable). Comparisons
of qualitative variables were made using a
X* test. Comparison of quantitative vari-
ables were performed by analysis of vari-
ance. Results are expressed as means ±
SD. For all tests, the significance level was
set at 5%. Analysis was performed on
SPSS statistical software (SPSS France, 92
Boulogne, France).

RESULTS — Mean HbAlc value for the
group was 8.3 ± 1.6% (range 5-13.2%).
In a multiple regression analysis, age of
the children, duration of the disease,
number of hypoglycemia episodes, and
mother's birthplace explained 30.5% of
the variance of the HbAlc value. The last
factor alone explained 6.6% of the HbAlc

variance. Other factors were not statisti-
cally significant.

All data were further analyzed by
comparing the two groups according to

the mother's birthplace: French native
mothers versus other (defined as immi-
grant, n = 27, 16.5%). The majority of
them (59.2%) came from North Africa, a
percentage consistent with the national
census data. Mothers from other parts of
Africa were seldom seen in this popula-
tion (7.4%). Other mothers were born in
Southern Europe (14.8%), Northern Eu-
rope (11.2%), and Reunion Island and
Haiti (7.4%). Thus, most of these mothers
were of Caucasian origin. All diabetic
children were born in France. Compari-
son of the two groups according to the
mother's birthplace is presented in Table
1.

Adherence scores to diabetes reg-
imen were significantly lower in the im-
migrant mothers group for diet (6.0 ±1.5
[immigrant] vs. 6.9 ± 1.1 [French na-
tive}; P < 0.01) and insulin therapy (3.9
±1 .1 [immigrant] vs. 4.6 ± 1.1 [French
native]; P < 0.01), but did not signifi-
cantly differ for hypoglycemia and glu-
cose testing scores. Selected items of the
adherence subscales that differed signifi-
cantly concerned management of the dia-
betic child's diet at home and outside (at
home, a special meal for the diabetic child
is significantly more frequently reported
in the [immigrant] group) and for insulin
dosage adjustment. For example, during

1480 DIABETES CARE, VOLUME 18, NUMBER 1 1 , NOVEMBER 1995

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/18/11/1479/443368/18-11-1479.pdf by guest on 17 April 2024



Tubiana-Rufi and Associates

episodes of illness, insulin dosages are sig-
nificantly less frequently changed (29.2%
[immigrant] vs. 62% [French native], P <
0.001) in immigrant mothers who called
physicians or nurses more often to change
the dosages: 15.4% [immigrant] vs. 1%
[French native] (P < 0.01). Immigrant
mothers are less likely to talk about the
diet when their child is invited out.

The frequency of educational
training received by the families since the
onset of the disease did not differ signifi-
cantly between the two groups. Diabetes
knowledge in immigrant mothers was
significantly lower in the problem-solving
subscale: 10.6 ± 1.1 [immigrant] vs. 11.3
± 1 . 0 [French native] (P < 0.01). Chil-
dren's scores did not differ significantly
between the two groups.

Parents' professional status, scho-
lastic level, marital status, and mothers'
employment did not differ significantly
between the immigrant and nonimmi-
grant families. The immigrant families
were significantly larger (P < 0.01).
Scholastic level and school competency of
the diabetic children did not significantly
differ between the two groups.

There were no significant differ-
ences between the two groups in health
care system use. It should be noted that
the French Securite Sociale covers 100%
of the medical costs incurred by diabetic
patients.

No differences were found be-
tween the two groups when scores of
FACES scales on family cohesion and
adaptability were compared, as well as in
the practical help that the families of the
two groups received from each category
of their social network.

CONCLUSIONS— In addition to
other factors known to affect the glycemic
control of diabetic children, i.e., age, insu-
lin-dependent diabetes mellitus (IDDM)
duration, and the frequency of hypogly-
cemic attacks, our study shows the im-
pact of the mothers' birthplace on level of
control. A group of children with less
well-controlled diabetes born in France
was identified who had mothers who

spoke and read French, were integrated
in France, but were born outside of France.
These immigrant mothers had a lower level
of compliance with major aspects of dia-
betic treatment, such as diet and adjust-
ment of insulin dose, as well as a lower level
of knowledge about diabetes despite the
same frequency of educational training ses-
sions about management of the disease.

In literature, the few ethnic stud-
ies that do exist discuss racial differences.
Two North American studies have shown
a lower level of glycemic control among
black children and adolescents with
IDDM compared with whites (4,5). Han-
son et al. (4), in a study of black and white
adolescents matched by age and social
class, showed that blacks had a higher
HbAlc level and more hospitalizations for
ketoacidosis. In that study, no other fac-
tors, such as family functioning, psycho-
social factors, knowledge of diabetes,
compliance with treatment, or social sup-
port were significantly related to glycemic
control. Delamater et al. (5) also showed
racial differences in glycemic control
among children and adolescents. Young
black patients with IDDM (n = 102) took
higher insulin doses, were in a lower so-
cioeconomic levels, and had more fre-
quent episodes of ketoacidosis than
whites of the same age (n = 108).

Our study population is particu-
larly interesting because mothers did not
differ as to race or socioeconomic level
but only as to mother's place of birth. In
addition, unlike other countries, the dif-
ferences cannot be attributed to addi-
tional medical charges incurred by a fam-
ily in which one of the members is
diabetic. In France, these charges are
completely absorbed by the National
Health Insurance including transporta-
tion for clinic visits, if necessary.

Classical factors traditionally re-
lated to HbAlc do not differ significantly
in these two groups; insulin dosages can-
not account for this difference. We note,
however, that the frequency of hypogly-
cemic episodes is slightly lower among
the children of immigrant mothers and
can be attributed to their poorer meta-

bolic control. Quantitative and qualitative
analyses of the mothers' responses to the
adherence and knowledge questionnaires
allowed us to identify specific difficulties.
While general knowledge about diabetes,
including nutritional knowledge, is com-
parable in the two groups of mothers, im-
migrant mothers are more likely to miss
the questions that demand problem-solving
skills. This would indicate the need for
more applied educational programs.

Compliance scores are lower
among immigrant mothers. With regard
to mothers' compliance with treatment,
nutrition and adjustment of insulin doses
are the most affected in this group. It is
certainly extremely difficult for them to
modify the diet of the entire family. This
puts the current nutritional counseling in
question. Major changes in diet may not
be realistic for these families, especially
considering the strong association be-
tween culture and diet. To better under-
stand these behaviors, we evaluated other
factors such as family functioning, social
support, use of health care services, and
experiences with diabetes education with-
out finding significant differences be-
tween the two groups. Difficulty in
making certain decisions, such as modifi-
cation of insulin doses, calls other dimen-
sions into question, e.g., health locus of
control and health beliefs, which were not
included in this study because validated
scales do not presently exist in French.
Previous studies performed in diabetic
adolescents and adults showed correla-
tions between health locus of control,
health beliefs, and compliance with dia-
betic regimen (11,12). As these values
could differ within different cultural
groups, we might better understand the
behaviors observed if these dimensions
had been included (12).

In conclusion, diabetic children
of immigrant mothers in France had
poorer glycemic control. A lower adher-
ence of these mothers to major aspects of
diabetes management has been identified,
as well as a lower level of diabetes knowl-
edge particularly as related to problem-
solving skills. The dissociation between
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immigrant origin and low socioeconomic
status is particularly interesting in this
group. Until now, studies have correlated
economic factors and poor glycemic con-
trol in different ethnic populations. Dif-
ferences that do exist can thus be attrib-
uted to traditional, cultural values rather
than racial, organizational, or socioeco-
nomic factors. The development of
adapted educational programs to cultural
factors is needed to improve glycemic
control of these diabetic children.
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