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Background: Type 1 diabetes mellitus (T1DM) is one of the most common chronic pediatric conditions, with potentially life-threatening 
sequels. However, good metabolic control can protect the patients against sequels.
Objectives: The aim of this study was to examine the relationship between awareness of the mothers about this disease on improving 
diabetic children metabolic control and also, to examine the relationship between socioeconomic situations of families and control of 
diabetes in this group of patients.
Patients and Methods: This is a cross-sectional descriptive analytic study on 80 diabetic children and their mothers, who were registered 
in the diabetes association of Iran, for outpatient control of disease. Diabetes knowledge was measured by Michigan diabetes knowledge 
test and glycemic control was assessed by glycosylated hemoglobin (HbA1c). To assess the socio-economic status of a diabetic child’s 
family, educational level, occupational and marital status of parents were asked and the socioeconomic status (SES) was evaluated with 
Hollingshed four-factor index of SES.
Results: Mothers’ mean knowledge score was 17.72, children’s mean HbA1c was 7.77 and mean of SES was 27.89. There was no significant 
correlation between children’s HbA1c and mother’s SES. Also, there was an inverse linear relationship between mothers’ knowledge score 
and children’s HbA1c and there was a direct linear relationship between the mothers’ knowledge score and SES.
Conclusions: Finally, based on the results obtained in this study, it can be concluded that the awareness of mothers of T1DM children has a 
good impact on blood sugar control, whereas the SES of families has no direct effect on blood sugar control. Additionally, SES can indirectly 
impact on the consciousness of mothers and lead to the reduction of HbA1c.

Keywords: Awareness; Socioeconomic Status; Hemoglobin A, Glycosylated; Diabetes Mellitus; Type 1
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1. Background
Type 1 diabetes mellitus (T1DM) is one of the most com-

mon endocrine and metabolic disorders in children and 
adolescents and the most common pediatric chronic con-
dition worldwide (1). The incidence of T1DM is plainly on 
the increase, throughout the world and it is estimated 
that it may reach the status of a pandemic by the mid-21st 
century (2). The incidence of T1DM varies greatly between 
different countries, within countries, and between differ-
ent ethnic populations (1). Because of the potentially life 
threatening sequels of uncontrolled T1DM, the optimal 
control of glucose level is very important for the diabetic 
children (1-4). Increases in diabetes prevalence and treat-
ment costs have led to a growing number of studies for 

controlling this disease. Many of these studies have sug-
gested that diabetic patients care requires changes in their 
lifestyle and one of the most effective methods for the 
treatment and control of diabetes is an effective change 
in patient’s condition and lifestyle (5-8). Subsequently, 
self-care of diabetic patients and, also, changes in their life 
style require recognition and knowledge of patients about 
the principles of diabetic nutrition, monitoring of blood 
sugar levels and correct usage of insulin (9). Several studies 
have shown that there is a significant correlation between 
the higher awareness and improvement in glycemic con-
trol, in adult patients with diabetes mellitus (7). Parents’ 
education and their active involvement in their child’s 
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diabetes self-management are crucial tools to achieve the 
desired goals. In pediatric patients with T1DM, the primary 
caregiver is mostly the mother. Typically, self-management 
education and training for the mothers and their child be-
gins with several sessions, during hospitalization, at the 
time of diagnosis (9).

2. Objectives
The aim of this study was to examine the relationship 

between awareness of the mothers about this disease, on 
improving diabetic children metabolic control and, also, 
to examine the relationship between socioeconomic sta-
tus (SES) of families and the control of diabetes in this 
group of patients.

3. Patients and Methods
The present study is a cross-sectional descriptive ana-

lytic study on 80 diabetic children and their mothers, 
examining the relationship between metabolic control 
in children with T1DM and maternal knowledge and SES 
of the families. This study was performed by the diabetes 
association of Iran (DAI), in Tehran, from November 2010 
to May 2011.

All persons attending this forum to make a member-
ship in the DIA required passing a training course for 15 
hours over 3 days, with participation of mothers and dia-
betic children.

This educational course included topics about the 
complications caused by diabetes, glycemic control, 
nutrition and exercise in diabetes management and 
the standard method for insulin injection. Then, every 
3 months, metabolic control tests, including fasting 
blood sugar (FBS) and glycated hemoglobin (HbA1c) 
were required for all eligible participants. The results 
of these experiments were recorded in the offices to be 
analyzed.

The participants of this study included children who 
lived with their mothers and who were members of DAI. 
They were aged 5 - 15 years old.

Diabetes, in children who were enrolled in the study, 
should have a minimum duration of 1 year, and should 
have referred at least two times to the DAI last year.

For mothers of diabetic children, a written question-
naire was performed and was filled by non-random sam-
pling (available method). Questionnaires had been dis-
tributed among them during the time they were waiting 
for physicians visit in the diabetes association.

Among the 80 mothers who participated, the question-
naire was distributed in 60 of them and in 57, questions 
were answered completely. The questionnaire had three 
parts; the first questions were asked to assess the knowl-
edge of mothers, the second part was the demographic 
characteristics of mothers and children, and the third 
part was the assessment of socio-economic status of the 
families. To assess the knowledge of mothers of children 
with T1DM, we used the questionnaire: Michigan diabetes 

research and training center (MDRTC), with approved va-
lidity and reliability (9).

The questionnaire included 23 questions, 14 ques-
tions relating to the assessment of general informa-
tion about diabetes and nine remaining questions 
were related to how to measure awareness of the moth-
ers. Taking into consideration that there are several dif-
ferences in diet in the Michigan study and the diet of 
people in Iran, we used several equivalents of diet in 
our questionnaire.

To assess the SES of a diabetic child’s family, educational 
level, occupation and marital status of parents, the Hol-
lingshed four-factor index of SES index was used (10).

To estimate the metabolic control of diabetic children, 
we used the average of HbA1c of each patient. The meta-
bolic control status HbA1C level less than 7.5% was con-
sidered as optimal metabolic control and HbA1c above 
9% represented poor control, while the averages between 
7.5% - 9% represented medium control (11).

The levels of HbA1c were measured by high-perfor-
mance liquid chromatography (HPLC) method and by a 
unique laboratory, and the instrument was D10 Bio-Rad 
(Bio-Rad Laboratories Inc., Hercules, CA, USA) (12). Given 
the normal distribution of mean, fast criterions were 
used to represent data

Because of normal distribution of variables, we used 
the mean and standard deviation for representing the 
data of study. Finally, for evaluating the relationship be-
tween maternal awareness, SES of families and HbA1c, the 
Spearman correlation coefficient was used.

The significance level was defined at a P value < 0.05. 
The data analysis was performed by the SPSS software ver-
sion 13 (SPSS Inc., Chicago, IL, USA).

4. Results
From a sample of 80, 57 participants returned ques-

tionnaires (response rate: 71%). Of all children, 39 (68.4%) 
children were male and 18 (31.9%) were female. Mean age 
of children was 9.78 ± 2.59 years. On average, these chil-
dren had developed diabetes at 6.62 years and the dura-
tion of diabetes was 3.16 years. Mothers’ mean age was 
36.9 ± 4.92.

Mothers’ mean knowledge score was 17.72 ± 2.6 (11 - 23), 
children’s mean HbA1c was 7.77 ± 1.29 (5.4 - 12.9) and mean 
of SES was 27.89 ± 13.16 (7 - 61).

There was no significant correlation between chil-
dren’s age, mother’s age, age at onset of diabetes, dura-
tion of diabetes and mothers’ mean knowledge score, 
HbA1c and SES.

As one can see from Figure 1, there was an inverse lin-
ear relationship between mother’s knowledge score and 
children’s HbA1c (P = 0.007, r = 0.352). Also, as evidenced 
in Figure 2, there was a direct linear relationship be-
tween the mothers’ knowledge score and SES (P = 0.002, 
r = 0.401), while there was no significant correlation be-
tween HbA1c and SES (P > 0.05) (Table 1).
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Figure 1. Scatter Plot of the Relationship Between Mother’s Knowledge 
and Mean of Children’s HbA1c
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Figure 2. Scatter Plot of the Relationship Between Mother’s Knowledge 
and Mean of Socio-Economic Status

Table 1.  The Correlation Coefficient Between Mother’s Knowl-
edge and SES With HbA1C a

Mother’s Knowledge SES

Hba1c 0.352 0.20

N 56 56

Significance 0.007 0.05
a  Abbreviations: HbA1c, glycated hemoglobin; and SES, socioeconomic 
status.

5. Discussion
The present study findings suggest that a higher aware-

ness of mothers is correlated with better control of blood 
sugar in their children, in an Iranian population.

However, higher socioeconomic level of the families 

did not conducted to better control of blood glucose in 
the population of this study. Also, in this context, there 
existed a mutual communication between social and eco-
nomic status of the family and knowledge about the chil-
dren condition and disease, which explains the indirect 
relationship between the SES and the metabolic control 
of the child.

However, Tahirovic and Toromanovic (10) study dem-
onstrated that the awareness level of diabetic children’s 
mothers, who are their main care givers, has an effective 
role on blood sugar control. Mothers with more knowl-
edge have children with better metabolic control, and 
low SES is significantly associated with higher levels of 
HbA1c. Nevertheless, in our study, there was a different 
result on the subject of SES.

Rezai et al. (13), in their study, observed that increased 
awareness, by educating adult individuals about diabe-
tes, can lead to a better control in blood sugar in these 
patients.

Butler et al. (14), in 2008, depicted that a higher level of 
awareness among caregivers of individuals with diabetes 
causes significantly better glycemic control in the group 
of patients and this study concluded that for optimal 
glycemic control, treatment programs for youth with 
T1DM should include ongoing efforts to reinforce paren-
tal knowledge of diabetes, promote positive youth affect 
related to diabetes management, and acknowledge and 
reduce parental-perceived burden of diabetes manage-
ment.

Our study is in line with these obtained findings. Fur-
thermore, Stallwood (15), in 2006, showed that higher 
caregiver knowledge is associated with lower HbA1c lev-
els. However, in our study, this applies to the maternal 
knowledge, especially.

Because most mothers are the main individuals who 
are in touch with diabetic children and also the most 
responsive people for taking care of diabetic patients in 
Iranian families, medical staff, including nurses, doctors 
and nutritionists should make a positive view about the 
necessity of giving information to and educating moth-
ers of diabetic children, which can be performed during 
the times of regular visits or in ordinary intervals, as well 
as group training sessions for groups of mothers to be 
trained (15, 16).

In addition, better control of blood sugar, which may re-
sult from this methods of education, can decrease finan-
cial terms imposed on families (17).

Although a group of studies, such as Chaturvedi et al. 
(18), Tahirovic and Toromanovic (10) and Hassan et al. (19) 
have shown that a better level of SES can cause a better 
metabolic control, this result was not found in our study, 
which could be caused by a smaller sample size, different 
social and economic characteristics of our population, in 
comparison with other studies, and any confounding fac-
tors not mentioned in this study. However, other studies 
with a different sample size and population, including 
Dorchy et al. (20) study and Tubiana-Rufi et al. (21), dem-
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onstrated the same result of our study concerning the 
role of SES on blood glucose control.

Finally, based on the results obtained in this study, it 
can be concluded that the awareness level of mothers of 
diabetic children has a direct impact on blood sugar con-
trol of these patients. Also, the family’s SES does not have 
a significant role on glycemic control of the children, al-
though it can indirectly affect the level of awareness of 
mothers, thereby indirectly affecting metabolic control 
too.

Finally, training sessions to increase awareness of diabe-
tes in mothers should be held regularly and routinely, for 
a better control of T1DM.

Additionally, review articles and studies, with greater 
sample sizes and concerning other factors of diabetic 
children glycemic control, should be undertaken.
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