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Introduction 
 
Diabetes mellitus is a chronic disease with serious 
complications. The growing number of patients all 
around the world and the high cost of their care 
make diabetes a major issue for public health (1, 
2). Indeed, the diabetes Mellitus remains one of 
the main growing and serious concerns of public 
health, particularly when it is associated with other 
diseases (3). The constant increase of diabetes 
prevalence is epidemic due to severe changes in 
the environment in developing countries and be-

cause of the advanced population aging in indu-
strialized countries (4, 5). 
Among the non-communicable diseases in the 
world such as cancers, cardiovascular diseases, 
diabetes mellitus, chronic respiratory diseases and 
other degenerative infections, diabetes is rapidly 
growing, especially among urban populations 
who tend to gain weight, change their diet and 
limit physical exercise (1, 5, 6). WHO estimated 
the number of diabetics in 1994 to 110.4 million 
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subjects, this will rise by the year 2010 to 221 mil-
lion and to 300 million in 2025 (6). 
Moreover, non-communicable diseases such as 
heart disease, diabetes, and cancer have become 
public health problems worldwide, but with se-
vere consequences in developing countries (7). 
Algeria, like many developing countries, is under-
going an epidemiological transition regarding di-
abetes, which represents an alarming situation (8, 
9), with important socio-economic consequences 
because it is the second chronic disease after 
hypertension (8). The number of diabetics in Al-
geria has increased from one million in 1993 to 
more than 2.5 million in 2007, representing 10% 
of the population in 2010 (9). The carbohydrate 
intolerance known as T1DM and T2DM or non-
insulin dependent diabetes are by far the most 
common forms (10,11). 
The metabolic syndrome is defined as the pres-
ence of increased fasting plasma glucose, asso-
ciated with hypertriglyceridemia or low HDL, 
arterial hypertension and increased waist circum-
ference. The combination three factors of the 
mentioned above are associated with an elevation 
of cardiovascular and T2DM risk (12). 
There is a strong familial influence in the genesis 
of T2DM of which the influence of genetic fac-
tors is well established (9,13,14). Other factors 
such as body mass index (BMI), reduced physical 
activity and rich-calorie nutrient intakes are also 
determinants (11,15). Besides, the environmental 
and cultural factors (5,9), consanguinity, age 
group, dyslipidemia, geographic and ethnic dif-
ferences also play an important role in the onset 
of the disease (9,16-18). 
The role of socioeconomic status (SES) in the 
incidence of T2DM and in the emergence of new 
cases is little known, particularly in developing 
countries where a large gradient of stratified so-
ciety exists. We hypothesized that a low SES, 
measured by income and/or education levels, 
may influence the risk of T2DM when associated 
with high levels of obesity and physical inactivity 
or in an independent way of these factors (19). 
Because this study looks at a question, which has 
a worldwide audience, and since cultural back-
ground is important to answer this question, 

conducting such a study in different social eco-
nomical and ethnic groups may help to design 
better policy for curing diabetes.  
The current study aimed to analyze the incidence 
of T1DM and T2DM in an area of a developing 
country from North Africa (Tebessa, Northeast 
Algeria) and its relation with certain factors such 
as the metabolic syndrome, level of education, 
socioeconomic status, family history and physical 
activity of the subject. In addition, it tests the hy-
pothesis about differences between control and 
diabetic subjects of the two types with consider-
ing diabetes duration, type of treatment, and du-
ration of receiving this treatment.  
 

Materials and Methods 
 
Sampling and data collection 
This cross-sectional study involved 200 subjects 
of 100 control subjects and 100 diabetic patients 
(26 T1DM subjects and 74 T2DM subjects), in-
habiting different localities of the region of Te-
bessa (Northeast of Algeria). Subjects were ran-
domly selected except that control subjects have 
no apparent diseases, especially diabetes, on the 
day of the survey. Both control and diabetic sub-
jects included both sexes surveyed regardless of 
their BMI. The surveys were conducted in 2013 
in the laboratory of the Public Health Facility 
(Department of Health) and in the House of Di-
abetics, both located in the city of Tebessa.  
The study was carried out in agreement to ethics 
of health establishments we surveyed.  
A questionnaire survey was conducted with each 
patient. Both Arabic and French were used as 
languages of the survey. We also carried out an 
anthropometric measurement of waist circumfe-
rence and measured blood pressure. In addition, 
a blood sample took place the day of the survey 
for the determination of some biochemical para-
meters (triglycerides, HDL cholesterol, LDL cho-
lesterol and fasting glucose; in order to identify 
the presence or absence of metabolic syndrome. 
The metabolic syndrome was identified using cri-
teria and guidelines of NCEP ATP III ―The Na-
tional Cholesterol Education Program‖ (20). In 
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the case of the simultaneous occurrence of 3 out 
of 5 proposed criteria at a patient, the latter was 
considered affected with the metabolic syn-
drome. These criteria included waist size 
(men>02 cm, women >88 cm), contents of trig-
lycerides (≥1.50 g/L), HDL cholesterol 
(men<0.4 g/L, women<0.5 g/L), blood pressure 
(≥130/85 mmHg), fasting glucose (≥1.10 g/L) 
(21). 
The average age of the study population (100 di-
abetics and 100 healthy subjects) is 47.44±16.84 
yr with a sex ratio of 50%. The average age of 
T2DM subjects (74%) is 58.34±12.01 yr. Moreo-
ver, the average BMI is 31.74±8.35 kg/m2 (18). 
The following parameters we identified for each 
subject surveyed (diabetic and control): gender, 
level of education, level of socio-vocational sta-
tus, family history with respect to diabetes and 
other diseases, type of diabetes, duration of di-
abetes treatment (T1DM and T2DM), duration 
of diabetes and physical activity. 
Regarding educational level, the gathered data 
provided information on the level of education of 
the respondents, thereby classified into four levels 
of education: level 1: university graduate; level 2: 
high school; level 3: secondary school; level 4: 
primary school and/or illiterate. 
Furthermore, the socio-economic level of sur-
veyed subjects was assessed as the total income 
of the family, which includes the income of both 
parents. The average estimate of wage by occupa-
tion refers to the salary of the Algerian working 
chamber of the Algerian Ministry of Labor and 
Employment. 
Occupations were classified by ascending order 
into six groups according to the average wage: lev-
el 1 (>125 USD) refers to the unemployed, casual 
workers, boarders; level 2 (125–187 USD) includes 
manual laborers, pensioners, lightweight drivers; 
level 3 (187–311 USD) contains executive agents, 
administrative staff, technicians, mechanics, arti-
sans, truck drivers, security agents; level 4 (311–
435 USD) includes foremen, engineers, teachers, 
militaries, veterinarians; level 5 (435–622 USD) is 
for professors, administrators, businessmen, direc-
tors; level 6 (> 622 USD) are the executives and 

managers, liberal professionals, jewelers, wholesa-
lers, entrepreneurs, etc. 
Occupation levels were then classified into three 
classes according to the average salary of the 
lowest to the highest, as follows: Class A: in-
cludes levels 1 and 2, it corresponds to a low-
living level; Class B: includes levels 3 and 4, it 
refers to a mid-living level; and class C: includes 
levels 5 and 6 corresponding to a high-living lev-
el. 
We investigated for the family history of certain 
diseases including obesity, diabetes, dyslipidemia, 
hypertension, and cardiovascular diseases in gen-
eral. The type of diabetes was identified by ques-
tionnaire and subsequently confirmed by the type 
of treatment taken by the subject. In addition, the 
duration of diabetes treatment was determined 
based on names of medicines that patients accu-
rately reported with the medication duration of 
each drug taken. The duration of diabetes 
represents the period since subjects have reported 
the diabetes onset. For assessing sportive activi-
ties, we also reported the time of walk per day, 
means used for displacement, and the practice of 
any sports activity. 
 
Data analysis 
Statistical analyses were performed using Chi-
square tests (χ²) to compare the percentages of 
parameters we surveyed (level of education and 
socioeconomic status ‗comparison between 
classes‘, metabolic syndrome, family history, use 
of different medical treatments, and sportive ac-
tivity) between the two types of diabetics and 
controls. Numerical calculations were performed 
using the software Minitab 16.  
 

Results 
 
Distribution of surveyed population by meta-
bolic syndrome and sex 
The metabolic syndrome was significantly more 
frequent in diabetic subjects regardless of sex 
(T1DM: men: 12%, women: 58%, T2DM: men: 
12%, women: 53%, controls: men: 2%, women: 
10%) and type of diabetes than in controls 
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(T1DM: P=0.001, T2DM: P<0.0001). Consider-
ing the type of diabetes, no significant difference 
was observed between T1DM and T2DM sub-
jects. However, when considering the gender of 
patients, the results indicated that women were 
significantly more affected by the metabolic syn-
drome than men (P=0.001); in diabetic women 
58% and 53%, respectively for T1DM and 
T2DM, were reported against only 12% of men 
with each category of diabetes.  
 
Educational level of the surveyed population 
The distribution of subjects among education 
levels of the study showed no significant differ-
ence in control subjects between class A 
representing academics (42%) and class B en-
compassing illiterate subjects or having the level 
of primary, secondary or high school (58%). 
Whereas subjects of the educational class B were 
significantly more abundant among T1DM (85%) 

and T2DM (86%) (Fig. 1A). Whether for T1DM 
and T2DM, the distribution of educational level 
of subjects was significantly dependent (T1DM: 
χ² = 49.00, P <0.0001; T2DM: χ² = 51.84, 
P<0.0001). 
Whatever the type of diabetes, diabetic subjects 
with a low level of education were also signifi-
cantly more numerous than control subjects 
(Control vs. T1DM: χ² = 67.63, P<0.0001; Con-
trol vs. T2DM: χ² = 15.02, P<0.0001). 
 
Socio-economic level of the studied popula-
tion 
The three groups of subjects (controls, T1DM and 
T2DM) mostly belonged to low social level (Fig. 
1B). However, patients with T1DM and T2DM 
having low socio-economic level were significantly 
more abundant compared to control subjects 
(T1DM: χ²=15.78, P<0.001; T2DM: χ²=13.39, 
P<0.001). 

 

 
 

Fig. 1: Distribution of the studied population following educational level (Class A: university graduate, Class B: illiterate, 
primary, secondary and high school), B) and socio-economic levels (Class A: low standard of living, Class B: average 

standard of living, Class C: high standard of living) 

 
Family history of the studied population 
Diabetics especially T2DM have more family his-
tories than control subjects (diabetes = 59%, dys-
lipidemia = 35%, hypertension = 50%). 

The statistical study of the presence of family his-
tory of patients with both types of diabetes com-
pared with control subjects showed that: the di-
abetic antecedent was significantly higher among 
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diabetics compared to control subjects (T1DM: 
P<0.0001; T2DM: P= 0.001). While the obesity 
(T1DM: P = 0.024, T2DM: P<0.0001) and cardi-
ovascular diseases (T1DM: P<0.0001; T2DM: P= 
0.003) were significantly more frequent in the 
control subjects. 
Considering the type of diabetes, there is a signif-
icant difference between the subjects with T1DM 

and T2DM. Indeed, the family history regarding 
obesity and diabetes were more common in 
T1DM subjects, whereas dyslipidemia (P=0.049) 
and hypertension (P=0.006) were more frequent 
in T2DM subjects. Moreover, cardiovascular dis-
ease was also significantly more frequent 
(P<0.0001) in T2DM patients (Fig. 2). 

 

 
 

Fig. 2: Distribution of the studied population based on frequencies (%) of medical family history (obesity, diabetes, 
dyslipidemia, hypertension, and cardiovascular diseases) and physical activity. (P: P-value of the Chi-square test) 

 
Practice of sports activity among the sur-
veyed population 
Among the subjects investigated in the region of 
Tebessa, few people regularly practice a sport. Of 
8% of T1DM subjects and 14% of control sub-
jects and subjects with T2DM reported practicing 
a sports activity (Fig. 2). Comparing physical ac-
tivity of T1DM and T2DM subjects with con-
trols, results showed no significant difference. 
However, T2DM subjects practiced more sport 
that T1DM subjects. 
Among the diabetic subjects, sports activity was 
significantly (P<0.0001) more common in men 

than women of T2DM, whereas the results 
showed no significant difference between women 
and men having T1DM. 
 
Type and duration of diabetes treatment 
The duration and various treatments of diabetes 
among T1DM and T2DM subjects were reported 
in Table 1. The most common treatment of 
T1DM was insulin among 92% of respondents, 
while for T2DM it was the Metformin with 65% 
of respondents. There is a significant difference 
between T1DM and T2DM subjects for all treat-
ments (P<0.0001). Moreover, the duration of di-
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abetes in T1DM subjects was 10.65±7.16 yr, it was about 5.97±4.56 yr in T2DM patients (Table 1).
Table 1: Distribution of the surveyed diabetic subjects according to the type and duration of diabetes treatment (P: 

P-values of the Chi-square tests) 
 

Treatment T1DM (N=26) T2DM (N=74) P 
 % Period (yr) % Period (years)  

Insulin 92 8.42±6.69 0 0 <0.0001 
Sulfamid 12 1.31±3.87 46 3.76±4.92 <0.0001 

Metformin 24 1.23±3.30 65 3.68±4.62 <0.0001 

 

Discussion 
 

The metabolic syndrome was significantly more 
common among diabetic subjects regardless of 
sex and type of diabetes than in healthy controls. 
The diabetic women are more affected by the 
metabolic syndrome than men are. The preva-
lence of metabolic syndrome was found characte-
ristically feminine, in Tunisia (12). Indeed, adult 
women are more affected by metabolic syndrome 
compared to men (22). People with the metabolic 
syndrome are at increased risk of developing di-
abetes mellitus and cardiovascular diseases as well 
as increased mortality from cardiovascular diseas-
es and other causes (21). 
In Tebessa, diabetic subjects with a low level of 
education were significantly more likely than con-
trol subjects. A decennial health survey was con-
ducted on the prevalence of diabetes and its rela-
tionship with the intellectual, socio-economic and 
the country of origin (23). Diabetes was more 
common among people with a low level of edu-
cation compared to those with a higher level of 
education. In addition, more than half of the 
French diabetic population had a primary school 
education and only 8% have a level of education 
higher that the bachelor (24). Most of the diabet-
ics have low educational attainment associated 
with an excess of carbohydrate and fat intake 
(23). Individuals with a higher level of education 
are likely to take advantage of dietary recommen-
dations and to change their behavior to avoid the 
risk of developing diabetes (19, 25). 
In our investigation, socioeconomic status was 
assessed by the level of income based on the oc-
cupation of both parents. T1DM and T2DM 
subjects with low levels of socioeconomic status 

are significantly more likely than control subjects. 
Diabetes was more common among workers 
(low living level) compared to managers and lib-
eral professionals (medium and high level of life) 
(23). In addition, individuals with low incomes 
were more likely to develop diabetes than those 
living in households with high incomes (19). Be-
sides, nearly three-quarters of studied diabetics in 
France are workers or employees against only 9% 
of executives and persons engaged in a liberal 
profession (24). 
The current investigation was interested in screen-
ing the prevalence of family history (obesity, di-
abetes, dyslipidemia, hypertension and cardiovas-
cular diseases) within the surveyed subjects in or-
der to understand the origin of diabetes. Most of 
this family history was significantly more frequent 
in diabetic subjects than controls. The concor-
dance for diabetes accounts for about 40% of type 
I diabetic subjects; this proportion may rise with 
time to reach up 65% after the age of 65 (26). 
Type II diabetes is also a disease of genetic predis-
position (27, 28). When one parent is diabetic, the 
risk to the offspring is 25 to 30%; it can reach 
50% if both parents have diabetes (29). 
In the surveyed population, duration of diabetes 
in people with T1DM is older than T2DM. These 
results are consistent with the existing literature 
(30-33). In addition, our findings regarding the 
treatment and duration of diabetes are in accor-
dance with those of Tunisian diabetics as re-
ported (34); with the average duration of T1DM 
is 9±6 yr, and the majority of patients (84%) are 
under insulin treatment. 
The most common treatment for T1DM is insu-
lin whereas for T2DM is the metformin and sul-
fonamides. The most common treatments for 
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T1DM in America are mostly metformin, then 
sulfonamides with frequencies less important 
than metformin (35). In addition, other studies 
have also found the same results (36). T1DM is 
characterized by an insulin treatment. Indeed, 
insulin-dependent diabetes (T1DM) is characte-
rized by the absence of insulin and consequently 
the translocation signal of GLUT 4 (37). In child-
ren, its onset is often quite sudden; but among 
adults it is progressive and misleading, hence the 
name of type I latent in adults (LADA: Latent 
Autoimmune Diabetes in Adults) (38). 
Furthermore, glycemic control with an optimized 
insulin-based treatment (T1DM) prevents micro-
vascular complications and slows their progres-
sion. The occurrence and scalability of complica-
tions are closely correlated with the duration of 
diabetes and degree of glycemic control (39). 
While T2DM subjects are treated with metformin 
and sulfonamides (oral medications), the T2DM 
is characterized by either a combination of insulin 
resistance and relative insulin deficiency or an 
increasing of insulin production to rich up an ef-
fective level; hyperinsulinemia allows initially 
maintaining a standard blood glucose (40). The 
more the disease progresses more the insulin sen-
sitivity decreases (41). Metformin is a hypogly-
cemic drug used in the treatment of T2DM in 
order to reduce blood glucose levels. It is used 
when diet, exercise and weight loss fail to suffi-
ciently lower the blood glucose. It helps delay the 
onset of complications related to diabetes (42). 
Moreover, the sulfonamides are insulin-secretors 
used in the treatment of T2DM in adults, when 
diet, exercise, and weight-loss alone are not suffi-
cient for a glycemic control (43, 44). 
T2DM subjects practice more sport than T1DM 
subjects do. The sport is more common in 
T2DM subjects because this type of diabetes is 
often associated with abdominal obesity or meta-
bolic syndrome (45). In this context, regular 
physical activity significantly decreases the value 
of blood glucose levels in T2DM subjects (46). 
Indeed, physical activity protects against the de-
velopment of T2DM. For every increase of 500 
kcal of energy costs per week, there is a 10% re-
duction in the risk of T2DM (47). The impor-

tance of physical activity was essential in the 
treatment of non-insulin dependent diabetes mel-
litus (T2DM) (48). Indeed, the muscular tissue is 
quantitatively the most important tissue of glu-
cose metabolism. Exercise also increases muscle 
mass, particularly the percentage of muscle fibers 
with glucose-oxidative metabolism of insulin-
sensitive. 
 

Conclusion 
 

In Algeria in general and Tebessa in particular, 
diabetes is a serious public health problem, with 
significant socio-economic and cultural impact. 
All the results show a clear, robust and significant 
relationship between the incidence of diabetes 
and household income, intellectual level, meta-
bolic syndrome, family history and physical activ-
ity; as well as a specificity of drugs used by two 
types of diabetics. 
This study suggests that subjects with a high so-
cioeconomic status can allow a ‗healthy‘ lifestyle 
such as practicing sports activities or following an 
appropriate diet to avoid the risk of developing 
diabetes compared to subjects of low socioeco-
nomic level. The attenuation of the association 
between diabetes and the manifestation of these 
problems suggests that we should develop more 
relevant prevention strategies. The control of 
chronic complications of diabetes imposes on 
health authorities the implementation of effective 
screening policy and treatment. 
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