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Background: The existent glycemic control of type 1 diabetes 
mellitus (T1DM) patients in daily practice might not reach 
the goals determined in guidelines. Ethnic diversity was also 
shown to influence glycemic control.
Objectives: To evaluate glycemic control, prevalence of diabet- 
ic ketoacidosis (DKA) at presentation, diabetic complications 
rate, and associated autoimmune diseases in a pediatric 
T1DM patient population in the Negev area.
methods: Clinical and demographic details of 168 T1DM 
patients were evaluated, including HbA1C levels, long-term 
complications, related autoimmune diseases, and insulin 
pump usage. The data were analyzed and the Jewish and 
Bedouin patient groups compared.
results: Only 13.1% of the patients had reached the HbA1C 
levels recommended by the current guidelines at the first and 
second year follow-up visits, and 9.5% and 7.1% at the third 
and fourth year visits, respectively. A significant difference 
in HbA1c levels between Jewish and Bedouin patients 
was found (P = 0.045 at the first year follow-up, P ≤ 0.01 
thereafter). Significant difference was found between the 
Jewish and the Bedouin groups regarding presentation with 
DKA, 33% and 56% of the patients respectively (P = 0.01). 
conclusions: Existent glycemic control in daily practice is far 
from the guideline goals. Bedouin ethnicity was associated 
with less favorable diabetes control, emphasizing the need 
for better awareness of T1DM and its treatment options 
in this population. More resources should be directed to 
address T1DM in the general population, especially among 
the Bedouin.
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t ype 1 diabetes mellitus is a common chronic disease 
in childhood. About half the subjects with T1DM1 are 

T1DM = type 1 diabetes mellitus

diagnosed within the first 15 years of life [1]. It was recently 
assumed that between the years 2005 and 2020 the prevalence 
of T1DM in children under age 15 will rise by 70%, making 
its prevalence even higher [2]. Strict metabolic control was 
proven efficient in reducing morbidity, mortality and long-
term complications of T1DM [3,4].Therefore, achieving tight 
glycemic control with insulin – using either multiple daily 
injections or an insulin pump – as well as an appropriate diet 
and physical activity is of cardinal importance, especially early 
in the course of the disease before microvascular complications 
become established.

Hemoglobin A1C level was found to have the most predic-
tive value for long-term diabetic complications [5]. According 
to the guidelines of the American Diabetes Association, treat-
ment of T1DM should aim at reaching an HbA1C2 level ≤ 7% 
in adults, between 7.5% and 8.5%  in preschool children, ≤ 
8% in school-aged children, and ≤ 7.5% in adolescents and 
young adults [6,7].

The population in the Negev (desert area in southern 
Israel) consists of a large Bedouin minority, which has a 
different lifestyle and socioeconomic level compared to the 
general population in Israel. Previous studies have noted the 
influence of ethnic, cultural and socioeconomic factors on 
glycemic control of T1DM [8], while others have studied type 
2 DM characteristics of Bedouin patients in the Negev [9,10].

In this study we evaluated the existent glycemic control, 
the prevalence of diabetic ketoacidosis at presentation and 
after diagnosis, the long-term diabetic complications rate, 
and associated celiac disease and autoimmune thyroid disease 
among a cohort of pediatric T1DM patients in the Pediatric 
Diabetes and Endocrinology Unit of Soroka Medical Center.

Patients and metHOds

The study was approved by the local ethics institutional 
review board of Soroka Medical University Center, Beer 
Sheva. The subjects for this report were a cohort of 168 type 

HbA1C = hemoglobin A1C
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1 diabetes patients aged 1–18 years who were diagnosed 
and followed at the Pediatric Endocrinology and Diabetes 
Outpatient Clinic at Soroka Medical Center, Beer Sheva, dur-
ing 2000–2008. The exclusion criterion was clinical follow-up 
of less than one year.

The patients’ medical charts are managed through an elec-
tronic database that includes the summaries and laboratory 
test results of all visits. The following demographic and clinical 
details were extracted from the patients’ electronic charts: age, 
gender, age at presentation, diabetic ketoacidosis at presenta-
tion and after diagnosis, relatives with diabetes, treatment with 
insulin injection or pump, HbA1C levels, complications such 
as retinopathy and nephropathy, and related autoimmune dis-
eases such as Hashimoto’s thyroiditis and celiac.

HbA1C levels were evaluated at every visit in the outpa-
tient clinic. The levels were stratified by years from presenta-
tion in order to compare the means for ethnicity, gender, age 
groups, and pump treatment.

statistical analYsis

Continuous variables are expressed as mean ± standard devia-
tion and were compared between groups by the independent 
t-test. One-way ANOVA was used to compare continuous vari-
ables in multiple groups. Ordinal or continuous variables that 
do not distribute normally were compared by Kruskal-Wallis 
and Mann-Whitney tests. For nominal variables we used chi-
square and Fisher exact tests. We used multiple linear regres-
sion to seek predictive variables for HbA1C levels, and logistic 
regression for insulin pump treatment. The variables analyzed 
were gender, ethnicity, and pump treatment. An estimation of 
the annual incidence of T1DM was based on our data, while 
the denominators in the incidence rate calculations were based 
on data published by the Israel Central Bureau of Statistics. For 
all tests, a P value < 0.05 was considered statistically significant. 
Statistical analyses were performed using SPSS 17 statistical 
software (IBM Corporation, Chicago, IL, USA).

results

Overall, 168 patients with T1DM were enrolled to the study; 
118 of them were Jewish (70.2%) and 50 were Bedouin (29.8%). 
There were 93 males (55.4%) and 75 females (44.6%). The aver-
age age was 10.2 ± 4.4 years in the Bedouin group and 9.6 ± 3.8 
years in the Jewish group (P = 0.9).

The annual incidence of T1DM per 100,000 cases/year 
was 10.8 (95% confidence interval 9.5–12.1) in the Jewish 
population and 5.1 (95% CI3 3.8–6.4) among the Bedouin. 
Several clinical characteristics were evaluated [Table 1]. 
Seventy-eight (46.7%) of the patients had a family history of 
DM (mostly DM type 2).

CI = confidence interval

Significant differences were found between Jewish and 
Bedouin patients regarding DKA at presentation: 33% vs. 
56%, respectively (P = 0.01), and insulin pump treatment 
for at least 6 months 67% vs. 20%, respectively (P < 0.01). 
No differences were found between genders regarding DKA 
at presentation and insulin pump treatment. No significant 
differences between the ethnic groups were noted for DM 
complications and related autoimmune diseases. DKA occur-
rence after diagnosis was not significantly different between 
the ethnic groups [Table 1].

Only 13.1% of the patients had reached a goal of 7.5 mg/
dl HbA1C at the first and second year follow-up visits, and 
9.5% and 7.1% at the third and fourth year visits, respectively. 
A significant difference in HbA1C levels between Jewish and 
Bedouin patients was found in every year of follow-up [Table 
2], with lower HbA1C levels in the Jewish group. A signifi-
cant difference was not found between the years of follow-up 
within the ethnic groups.

Lower levels of HbA1C were found in those who used 
an insulin pump [Figure 1]. This difference was found to be 
significant in every year of follow-up (P = 0.01 in the first year 
and P < 0.01 thereafter). When adjusted to ethnic origin the 
significance was lost for the first year of follow-up (P = 0.26) 
but maintained its significance in the subsequent years. No 
significant differences in HbA1C were found between gender 
and different age groups (data not shown).

P valuetotalBedouinJewish

0.96078 (46.7%)24 (48%)54 (46.2%)Family history of diabetes

0.0166 (40%)28 (56%)38 (33%)DKA at diagnosis

0.07639 (23%)16 (32%)23 (19%)DKA after diagnosis*

< 0.0188 (53%)10 (20%)78 (67.2%)Insulin pump treatment

0.6706 (3.6%)1 (2%)5 (4.3%)Retinopathy

1.0015 (9%)4 (8%)11 (9.4%)Nephropathy

0.52719 (11.4%)4 (8%)15 (12.8%)Hashimoto thyroiditis

0.05717 (10.2%)9 (18%)8 (6.8%)Celiac disease

*One or more episodes

table 1. Clinical characteristics of patients compared by ethnicity

table 2. HbA1C levels compared by ethnicity

duration of dm ethnicity n mean ± sd P value

≤ 1 yr Bedouin
Jewish

46
106

9.91 ± 2.08
9.18 ± 2.02

0.045

> 1– ≤ 2 yr Bedouin
Jewish

41
95

10.23 ± 2.21
8.87 ± 1.57

0.01

> 2– ≤ 3 yr Bedouin
Jewish

35
81

10.89 ± 1.1
9.00 ± 1.77

< 0.01

> 3 yr Bedouin
Jewish

24
67

10.58 ± 1.95
8.94 ± 1.55

< 0.01
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Poor glycemic control among T1DM patients was found in 
previous studies, with 13.2% of patients reaching the glycemic 
goal in a recent Brazilian study [12], and better results with 
34.2% reaching the glycemic goal in American academic med-
ical centers [13]. Those results reflect the difficulty worldwide 
of reaching the recommended HbA1C levels in daily practice.

Previous studies have demonstrated the strong influence 
of ethnicity and socioeconomic status on glycemic control 
[8,14,15]. As mentioned, the Bedouins are a minority whose 
cultural and social uniqueness has been much studied. 
Diabetes has become a major health problem in this popula-
tion [9], and our findings demonstrated statistically signifi-
cant poorer glycemic control in the Bedouin group. A recent 
study investigating diabetes control in the adult Bedouin 
population in southern Israel revealed a higher prevalence of 
both types of diabetes and poorer glycemic control [10]. This 
difference could be explained by a variety of socioeconomic 
and cultural differences in this unique ethnic population.

Numerous studies have found insulin pump treatment to 
improve glycemic control and diabetes outcome [16,17]. Our 
study yielded similar findings. We also found an association 
between non-Bedouin ethnicity and pump treatment. Noting 
that insulin pump therapy is included in the national health 
“basket,” this disparity could be attributed to the Bedouin’s 
low interest in such treatment, or to biased patient selection 
by health care practitioners based on their perception of the 
families’ ability to manage the complexity of such treatment. 
Moreover, insulin pump treatment might have been a con-
founder, lowering the HbA1C levels among a larger fraction of 
the Jewish patients; however, since this study is retrospective, 
we can only point to this association as a possibility.

Microalbuminuria is a marker for renal damage occurring 
early in the development of the disease. In childhood-onset 
T1DM the cumulative prevalence of microalbuminuria is 
12–25% [18]. Retinopathy is another common complication 
of diabetes and its prevalence was reported to be 10–35% in 
several studies [19]. In our study, diabetic retinopathy and 
nephropathy were noted in a small proportion of the patients 
(3.6% and 9%, respectively) with more than 3 years of dia-
betes duration, a fact that can be explained by the young age 
of patients and the relatively short duration of the disease. 

Celiac and Hashimoto’s thyroiditis are two autoimmune 
diseases that have been associated with the incidence of 
T1DM [20,21]. Hashimoto’s thyroiditis was diagnosed in 
11.4%, results similar to those found in the literature. Celiac 
disease, diagnosed with gastrointestinal biopsy, was found 
in 10.2% of our subjects, a result somewhat higher than the 
4.8% in a similar study [21].

DKA4 is a consequence of severe insulin deficiency result-
ing in hyperglycemia and an accumulation of ketone bodies 

DKA = diabetic ketoacidosis

During the first year no variable predicted HbA1C. Pump 
treatment was found to be predictive for HbA1C levels in 
every year after the diagnosis, with lower HbA1C levels for 
the treated group (P = 0.07 and P = 0.01 for the first and 
second year, respectively, and P < 0.01 thereafter). From the 
second year onward, ethnicity was also predictive for HbA1C 
levels with lower levels for the Jewish group (P = 0.35 and P 
= 0.01 for the first and second year, respectively, and P < 0.01 
thereafter).

discussiOn

For the Jewish population, an annual incidence of 10.8/100,000 
for T1DM was found, a similar finding to the 11.7/100,000 in 
recent studies [11]. The Bedouin population reached an annual 
incidence of 5.1/100,000, which was lower than the 8.0/100,000 
reported for Arabs in Israel. These results might reflect lower 
diagnosis rates in the Bedouin population due to a decreased 
predisposition for T1DM in this population. 

The glycemic control evaluated in our study as repre-
sented by HbA1C levels was unsatisfactory. HbA1C levels 
in all groups overall were higher than recommended by the 
American Diabetes Association [6]. These outcomes repre-
sent the daily reality at a large pediatric diabetes outpatient 
clinic that provides health care services to a low-medium 
socioeconomic population in Israel. Our clinic provides no-
charge treatment by pediatric endocrinologists, skilled diabe-
tes nurses, dieticians and social workers, offered at least every 
3 months for all patients. Monthly follow-up appointments as 
recommended by the Diabetes Control Complications Trial 
(DCCT) are hard to achieve in current reality due to limited 
resources and the large number of patients. 

Figure 1. HbA1C levels compared by insulin pump usage during 
follow-up. The differences between groups in each year are 
significant (P ≤ 0.01)
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in the blood, with subsequent metabolic acidosis. DKA is a 
life-threatening condition with the potential of permanent 
medical and neurological sequelae. Approximately 30% of 
new-onset patients present with ketoacidosis [22]. While the 
prevalence of DKA at presentation in the Jewish group was 
similar to that in the literature (33%) [23], the prevalence 
in the Bedouin group was significantly higher (56%). This 
difference can partly be explained by lower awareness of the 
disease and its symptoms, leading to this life-threatening 
situation. However, no significant differences were found 
between the groups regarding DKA after diagnosis as this 
situation might not be overlooked by the families of known 
diabetic patients from both ethnic origins.

Parents of diagnosed diabetic patients should learn how to 
recognize and treat impending DKA with additional rapid- 
or short-acting insulin and oral fluids, while the entire popu-
lation should be guided to be aware of DM symptoms and 
to seek medical assistance early in the course of the disease 
to prevent DKA in new-onset T1DM patients [24]. Efficient 
prevention programs for the entire population have been 
implemented with great success, significantly lowering the 
cumulative frequency of DKA in presentation of new-onset 
type 1 diabetes [25]. 

cOnclusiOns

The unsatisfactory clinical outcomes in our study reflect the 
urgent need for new initiatives and aggressive campaigns 
to facilitate better awareness of type 1 diabetes mellitus 
and its treatment options among patients and families. 
More resources should be directed to address T1DM in 
the general population and especially among the Bedouin 
communities.
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