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SUMMARY
Background: Diabetes is a serious public health problem that threatens the quality of life of patiens with diabetes, the success of long-term 

maintenance therapy for diabetes depends largely on the patients’ compliance with a therapeutic plan. 
Aim of this study: to assess compliance of diabetic patients to diabetes self-Management in rural El Minia, and to determine the associated 

factors related to it.
Subjects and Method: Cross sectional analytic study. Rural adults identified as having previously diagnosed diabetes were recruited to participate 

in this study. A total of 206 rural community diabetics were randomly chosen and subjected to interview questionnaire on history of diabetes, type 
of medication, self-management of diabetes as glucose examination, dietary modification, and eye examination. 

Results: Mean age of participants was 54±6.3 years and mean duration of diabetes was 12±8 years. Nearly one third of the patients used 
insulin and more than half used oral hypoglycemic. The results of this study revealed that good adherence to diabetes self-management was 
reported among 41.7% of adult diabetic patients who show good adherence to diet instructions, but only 21.4% to blood glucose test. There was 
no gender difference regarding self care of diabetes. Younger age group had more glycemic control than older age; longer duration of diabetes 
was significantly associated with poor glycemic control. 

Conclusion: Compliance to self-management of diabetes is suboptimal among rural adult community diabetic.
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introduCtion

Diabetes mellitus (DM) has become a problem of a great 
magnitude and major public health concern. In some countries, 
diabetes affects up to 10% of the population aged 20 years and 
older (1). Recent surveys show that its prevalence has been 
increasing in younger patients. A study done at a midwestern 
metropolitan area medical center showed that the incidence of 
type 2 diabetes increased 10-fold in their adolescent population 
between 1982 and 1994 (2).

Because of the magnitude of the burden of disease, the Healthy 
People 2010 objectives include goals of reducing diabetes-related 
deaths and increasing the monitoring frequency of glucose control 
and chronic complications (3).

Essential health care requirements and facilities for Self-
management of diabetes are often inadequate in Egypt and so 
action is needed at all levels of health care to bridge the gap and 
to improve health care delivery to people with diabetes. The major 
components of the treatment of diabetes are: diet (combined with 
exercise if possible), oral hypoglycemic, and insulin treatment (1).

Diabetes is a challenging disease to manage successfully. It 
has been reported that non adherence rates for chronic illness 
regimens and for lifestyle changes are  50%. As a group, patients 
with diabetes are especially prone to substantial regimen adher-
ence problems. Significant patient involvement is necessary to 

achieve treatment goals, and diabetes care is almost always carried 
out by patients (4).

Adherence to the multi-component diabetic treatment regi-
men requires a daily care. Diabetics can live a relatively normal 
life but chronic complications (neuropathy, myocardial and foot 
ischemia, renal disease, retinopathy) can result in a substantial 
decline in quality of life. The Diabetes Control and Complications 
Trial (DCCT) confirmed that improved metabolic control was 
significantly associated with delayed onset and progression of 
microvascular complication, with a clear increasing risk related 
to poorer metabolic control (5). 

To maintain adequate glycemic control, patients typically fol-
low a self-management regimen involving frequent self monitor-
ing of blood glucose (SMBG), dietary modifications, exercise, 
education, and medication administration. Collaboration and 
negotiation with health care providers, family members, and 
others is essential so that such behaviour changes are optimally 
supported and encouraged (6).

Low socioeconomic status and low levels of education have 
been associated with lower regimen adherence and greater 
diabetes-related morbidity (7). Diabetic retinopathy is one of the 
few ophthalmic diseases that have a defined preventive measure 
to delay progression of the disease and consequent visual loss (8). 

Worldwide, diabetes is a major public health concern and 
financial burden. Research shows that, for people with diabetes, 
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adhering to programs of self-management is often problematic 
(9). People with diabetes and their families and caregivers have 
a great deal to learn in order to become effective self-managers 
of their diabetes (10).

More than 95% of diabetes care is done by the patient, 
and health professionals have very little control over how 
patients manage their illness between office visits. Patients 
manage their diabetes on a daily basis within the context of 
the other goals, priorities, health issues, family demands, and 
other personal concerns that make up their lives; they have 
the right to set goals and decide how they will manage their 
illness because they have to carry out those decisions and live 
with the consequences (11).

The purpose of this study is to evaluate the extent of current 
levels of patient’s adherence to diabetes self-management and 
their association with other sociodemographic factors.

methods

design: This study applied a cross-sectional analytic house-
hold design to assess adherence to self-management of diabetes 
in a sample of rural adults with diabetes. The study focused on 
rural population because of the paucity of research concerning 
the diabetes self-management in this population. 

the study area: El-Minia governorate is one of Upper Egypt 
governorates and it is 240 km to the south of Cairo. Tehna El-
Gabal and El-Burgaia villages with a population approaching 
8,000 and 25,000 were located east and north to El Minia city 
respectively. We visited nearly 2,500 households in the two 
villages using a systematic random sample technique (every 
alternate house) asking for the presence of diabetic adults to 
recruit them to participate in this study. Previously diagnosed 
diabetics were based on self-report together with current treat-
ment with hypoglycemic medication. Participants identified as 
having previously diagnosed diabetes (n=206) were invited to 
participate in this study during the period from November 2009 
to May 2010 after explaining to them the aim of the study and 
taking their verbal consent to be included. We used an interview 
questionnaire to assess diabetes self-management domains: blood 
glucose testing and diet. 

sample size: Sample size was calculated using the following 
formula: n=t² x p (1–p)/m², n = required sample size, t = confidence 
level at 95% (standard value of 1.96), p = estimated prevalence of 
diabetes in Egypt, m = margin of error at 5% (standard value of 
0.05). The sample size was calculated based on the higher preva-
lence resulted in previous study, n=1.962 x 0.10 (1–0.10)/0.052, it 
was calculated to be 140 individuals on estimated prevalence as 
reported by Herman et al. (1997) (12). The study included more 
subjects than the calculated sample size to compensate for any 
missing data in the questionnaire.

sample: A total of 206 valid completed questionnaires were 
subjected to SPSS analysis.

Questionnaire: Data were collected on age, sex, education, 
occupation, duration of diabetes and main method of its control 
and clinical status was assessed. 

Compliance with dietary regimen was graded as: no, less fre-
quent and more frequent. More frequent compliance was recorded 
when the patient strictly followed the prescribed dietary regimen, 

less frequent when the patient sometimes did not follow the regimen 
and non compliance when he/she did not follow the regimen at all. 

Compliance with anti-diabetic drugs was assessed by the 
extent of adherence of the diabetic patients to the prescribed doses 
of medications. Good compliance was recorded when diabetic 
patient took all medications, done all self-management in accord-
ance with prescription. 

Compliance with smbg (self measurement of blood glu-
cose): Responses were rated on a 6-point scale (twice a day, daily, 
every other day, twice a week, once a week, or never). 

The research questions and hypothesis: How are the socio-
demographic factors related to compliance to self-management 
behaviours in patients with diabetes? And to what extent the 
different socio-demographic factors related to diabetes control in 
diabetics? Our hypothesis was whether adherence to self diabetes 
management by rural diabetic is satisfactory or not. 

The inclusion criteria required that participants are rural adults 
residing in the randomly chosen villages during the study period 
with previously diagnosed diabetes mellitus. 

Exclusion criteria: Patients were excluded from the study 
if they were not rural dwellers, under 30 years of age and not 
current patients.

Justification of the study: Regimen adherence problems are 
common in individuals with diabetes, making glycemic control 
difficult to attain. The risk of complications of diabetes can be 
reduced by a proper adherence. Thus, patients non adherent to 
treatment recommendations in rural areas need to be addressed 
with the aim to review the scope of the adherence problem and 
the factors underlying it. 

Implications: Rural diabetic patients could benefit from the 
study directly through health promotion and education brought 
about by the interview concerning the necessity of self-manage-
ment of diabetes and the frequency of it. The diabetic patients in 
the community at large could be targeted by the recommendations 
based on the light of the results of this study.  

results

Demographic variables for the 206 patients included in the 
sample are presented in Table 1. The mean age was 54±6.3 years, 
females represented 60.2% of the sample, mean duration of dia-
betes was 12±8 years. Approximately 35% of the patients used 
insulin, and 57% used oral hypoglycemic. Table 2 shows that 
there was a statistically significant difference between age and 
self monitoring of blood glucose. There was no gender difference 
regarding self monitoring of blood glucose, nearly one quarter of 
males (26.8%)  as well as females (25%) did not monitor their 
blood glucose. There was a significant difference in the level of 
educational attainment and self monitoring of blood glucose. 
While more  than a half of illiterates (55.5%) monitored their blood 
glucose less frequently, more than a half of university graduated 
(56.3%) did not monitor their blood glucose at all.

Table 3 demonstrates that there were no statistically significant 
differences between compliance with prescribed medicine and 
demographic characteristics.

Table 4 summarizes the relation between compliance with 
dietary management of diabetes and various determinants; the 
majority of adults <60 years (45.6%) more frequently complied 
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with dietary management of diabetes, while half of old people >70 
years less frequently complied with dietary management of dia-
betes. There was no gender difference regarding compliance with 
dietary management of diabetes, the majority of females (43.5%) 
were more frequently compliant with dietary management of dia-
betes, while most of males (47.6%) were less frequently compliant 
with dietary management of diabetes.

There was a statistically significant difference between educa-
tion and compliance with dietary management of diabetes, nearly 
one quarter (25.8%) of illiterates were not compliant with dietary 
management of diabetes. Half of recently detected diabetics (less 
than one year) were more frequently compliant with dietary 
management of diabetes, however, with increasing time elapsed 
they became less compliant.

disCussion

The present study showed that more than a half (56.8%) of 
the sample were taking oral hypoglycaemic medication compared 
to 74.5% in United Arab Emirates (UAE), the illiteracy rate was 
62.1% compared to 30.2% in UAE and the unemployment rate 
was 58.8% compared to 47.3% in UAE (13). Another study 
carried out in United States revealed that most diabetics (69%) 
used oral medications, 25% used insulin, and 6% did not use any 
medications (14).

Diabetes is managed via a regimen of control. Physicians 
advise adults living with type 2 diabetes to control blood sugar 
levels by controlling diet, maintaining regular exercise, and 
complying with medication. The extent to which individuals are 
able to adhere to such recommendations varies (15).

Diabetes self-management behaviours such as diet and exercise 
involve and depend on guidance from a health care provider, meal 
preparation in a family context and exercising with a partner or 
in a group. Glucose monitoring is a relatively quick and straight-
forward procedure (6).

Despite the increasing prevalence of diabetes, improved 
understanding of the disease, and a variety of new medications, 
glycemic control does not appear to be improving. Self-monitoring 
of blood glucose (SMBG) is one strategy for improving glycemic 
control; however, patients adherence is suboptimal and a proper 
education and follow-up are crucial. SMBG should include post-
prandial monitoring to identify glycemic excursions after meals, 
to indicate the need for lifestyle adjustments, and to provide 
patients’ feedback on dietary choices (16). Recommendations on 
the frequency of self-monitoring of blood glucose (SMBG) vary 
widely among physicians treating patients with type 2 diabetes. 
One SMBG per week is as sufficient and safe as four SMBG per 
week (17).  

Nearly three quarters of the studied sample performed self-
monitoring of their blood glucose, another study reported that 
only 40% of patients did so (18). Self-management skills could 
improve with longer duration of the disease. The results of this 
study demonstrated that the longer duration of the disease the 
higher compliance with SMBG. The latter was in accordance 
with Mastura et al. (2007) (19).

The findings of this study revealed that non compliance with 
SMBG was noted in young age and high level educated subjects. 
On the contrary, non compliance with dietary management was 
seen in old and low level educated subjects. Tan and Magarey 
(2008) (20) reported that poor diet control was found among older 
subjects with low level of education. Only 8.7% were unable to 
comply with prescribed medicine, while in another Egyptian study 
adherence to prescribed medicine was 78.3% (21). 

Because carbohydrate is the major secretagogue of insulin, 
evidence from various randomized controlled trials in recent years 
reported that some form of carbohydrate restriction is essential 
for dietary control of diabetes and that such diets are safe and 
effective, at least in short-term (22).

Concerning adherence to the prescribed diet, 41.7%, 38.8% 
and 19.4% were more frequent, less frequent and non compliant 
with dietary management of diabetes respectively, comparing 
these findings with Kapur et al. (2008) study (23), where they 
reported that 28% followed diet for the full duration of diabetes, 
38% followed diet for a partial duration and 34% did not follow 

Table 1. Characteristics of the adult rural diabetics

Characteristics No. %
Age: 

Adults <60 years 136 66
Geriatric 60–70 years 42 20.4
Geriatric >70 years 28 13.6
Total 206 100

Gender: 
Male 82 39.8
Female     124 60.2
Total 206 100

Occupation: 
Nonworker 121 58.8
Farmer      40 19.4
Manual 33 16
Administrator 12 5.8
Total 206 100

Level of education: 
Illiterate 128 62.1
Primary 37 18
Secondary      25 12.1
University 16 7.8
Total  206 100

Methods of diabetes control: 
Oral 117 56.8
Insulin 71 34.5
Diet 18 8.7
Total 206 100

Duration of diabetes: 
< One year 44 21.4
1–5 years 69 33.5
>5 years 93 45.1
Total 206 100

Mean duration of diabetes = 12±8 years
Mean age = 54±6.3 years
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Table 2. Factors affecting self monitoring blood glucose during last month among adult rural diabetics

Factors
Self monitoring blood glucose during last month

TotalNo compliance
No. (%)

Less frequent
No. (%)

More frequent
No. (%)

Age: 
Adults <60 years 42 (30.9%) 60 (44.1%) 34 (25.0%) 136 (100%)
Geriatric 60–70 years 9 (21.4%) 29 (69.0%) 4 (9.5%) 42 (100%)
Geriatric >70 years 2 (7.1%) 20 (71.4%) 6 (21.4%) 28 (100%)
Total 53 (25.7%) 109 (52.9%) 44 (21.4%) 206 (100%)

χ2=14.933            p=0.005
Gender: 

Male 22 (26.8%) 41 (50.0%) 19 (23.2%) 82 (100%)
Female 31 (25.0%) 68 (54.8%) 25 (20.2%) 124 (100%)
Total 53 (25.7%) 109 (52.9%) 44 (21.4%) 206 (100%)

χ2=0.492             p=0.782
Occupation: 

Nonworker 29 (24.0%) 69 (57.0%) 23 (19.0%) 121 (100%)
Farmer 13 (32.5%) 15 (37.5%) 12 (30.0%) 40 (100%)
Manual 9 (27.3%) 19 (57.6%) 5 (15.2%) 33 (100%)
Administrator 2 (16.7%) 6 (50.0%) 4 (33.3%) 12 (100%)
Total 53 (25.7%) 109 (52.9%) 44 (21.4%) 206 (100%)

χ2=6.722               p=0.347
Level of education: 

Illiterate 30 (23.4%) 71 (55.5%) 27 (21.1%) 128 (100%)
Primary 11 (29.7%) 16 (43.2%) 10 (27.0%) 37 (100%)
Secondary 3 (12.0%) 17 (68.0%) 5 (20.0%) 25 (100%)
University 9 (56.3%) 5 (31.3%) 2 (12.5%) 16 (100%)
Total 53 (25.7%) 109 (52.9%) 44 (21.4%) 206 (100%)

χ2=12.593       p=0.050
Duration of diabetes: 

< One year 13 (29.5%) 21 (47.7%) 10 (22.7%) 44 (100%)
1–5 years 18 (26.1%) 37 (53.6%) 14 (20.3%) 69 (100%)
> 5 years 22 (23.7%) 51 (54.8%) 20 (21.5%) 93 (100%)
Total 53 (25.7%) 109 (52.9%) 44 (21.4%) 206 (100%)

χ2=0.780           p=0.941

diet advice. The most frequent barriers to dietary adherence are 
low education and long duration of diabetes. The most frequent 
barriers to dietary adherence are encountered as a result of in-
ability to provide diet self-management training and to get the 
right messages across to change eating behaviour (23).

The result of the current study showed that younger age 
subjects and the ones recently diagnosed diabetics were more 
compliant with dietary management of diabetes, while Kapur et 
al. (2008) (23) revealed that older age group and shorter duration 
had a positive impact on compliance.

Relatively little is known about the relationship between and 
of age to glycemic control in patients with diabetes (24). In eld-
erly diabetics, management is always on challenging task due to 
atypical disease presentation, oftenly absent classical symptoms, 

presence of other coexisting conditions that delays the diagnosis, 
dietary advice not followed properly and due to non-compliance 
with drug therapy (25).

The current study revealed that subjects falling into younger 
age groups had more glycemic controls than the older ones but it 
was not significantly associated with predicting glucose control. 
This finding was contradictory to Benoit et al. (2005) (3) study 
that found out that age was significantly associated with quality 
of glucose control and to El-Kebbi et al.’s (2003) (24), who found 
that younger patients were more obese than older patients, and 
would be thus expected to be more insulin resistant, and possibly 
require more aggressive therapy to achieve glycemic control.

Longer duration of diabetes was significantly associated with 
poor glycemic control, this was in contrary to Goudswaard et al. 



39

Table 3. Factors affecting compliance with prescribed medicine of diabetes during last month among rural adult diabetics

Factors
Prescribed medicine of diabetes during last month

TotalPoor
No. (%)

Fair
No. (%)

Good
No. (%)

Age: 
Adults <60 years 13 (9.6%) 52 (38.2%) 71 (52.2%) 136 (100%)
Geriatric 60–70 years 2 (4.8%) 14 (33.3%) 26 (61.9%) 42 (100%)
Geriatric >70 years 3 (10.7%) 10 (35.7%) 15 (53.6%) 28 (100%)
Total 18 (8.7%) 76 (36.9%) 112 (54.4%) 206 (100%)

χ2=1.770                  p=0.778
Gender: 

Male 4 (4.9%) 35 (42.7%) 43 (52.4%) 82 (100%)
Female 14 (11.3%) 41 (33.1%) 69 (55.6%) 124 (100%)
Total 18 (8.7%) 76 (36.9%) 112 (54.4%) 206 (100%)

χ2=3.654                   p=0.161
Occupation: 

Nonworker 13 (10.7%) 41 (33.9%) 67 (55.4%) 121 (100%)
Farmer 4 (10.0%) 18 (45.0%) 18 (45.0%) 40 (100%)
Manual 0 (.0%) 12 (36.4%) 21 (63.6%) 33 (100%)
Administrator 1 (8.3%) 5 (41.7%) 6 (50.0%) 12 (100%)
Total 18 (8.7%) 76 (36.9%) 112 (54.4%) 206 (100%)

χ2=5.834                 p=0.442
Level of education: 

Illiterate 14 (10.9%) 44 (34.4%) 70 (54.7%0 128 (100%)
Primary 2 (5.4%) 16 (43.2%) 19 (51.4%) 37 (100%)
Secondary 2 (8.0%) 9 (36.0%) 14 (56.0%) 25 (100%)
University 0 (.0%) 7 (43.8%) 9 (56.3%) 16 (100%)
Total 18 (8.7%) 76 (36.9%) 112 (54.4%) 206 (100%)

χ2=3.513                  p=0.742
Duration of diabetes: 

< One year 4 (9.1%) 18 (40.9%) 22 (50.0%) 44 (100%)
1–5 years 5 (7.2%) 23 (33.3%) 41 (59.4%) 69 (100%)
>5 years 9 (9.7%) 35 (37.6%) 49 (52.7%) 93 (100%)
Total 18 (8.7%) 76 (36.9%) 112 (54.4%) 206 (100%)

χ2=1.246                  p=0.871

(2004) (26). This might be explained by the fact that as duration 
of the disease increases, parallely with increasing age of patients, 
diabetes causes greater decline in physical and functional status in 
elderly diabetics compared to the younger ones. This consequently 
leads to poor control of the disease (25).

limitation
The data are cross-sectional which cannot resolve the direction 

of causal relations underlying associations between variables. Data 
on duration of diabetes and self monitoring of blood glucose were 
obtained by self-report and may be limited by recall and other bi-
ases. The assessment of compliance to diabetes self-management 
is often difficult, due to changing operational definitions, lack 

of patient behaviour observations, or social desirability bias in 
patients reporting their self-management behaviours. 

ConClusion and reCommendation

Findings of this study revealed that good adherence to dia-
betes self-management was reported in 41.7% of adult diabetic 
patients who showed good adherence to diet instructions, but only 
21.4% to blood glucose test. It can be concluded that adherence 
to self-management of diabetes is suboptimal among rural adult 
diabetic community. Longer duration of diabetes was significantly 
associated with poor glycemic control. Interventions aiming at 
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Demographic
characteristics

Dietary management of diabetes during last month
TotalNo compliance

No. (%)
Less frequent

No. (%)
More frequent

No. (%)
Age: 

Adults <60 years 24 (17.6%) 50 (36.8%0 62 (45.6%) 136 (100%)
Geriatric 60–70 years 10 (23.8%) 16 (38.1%) 16 (38.1%) 42 (100%)
Geriatric >70 years 6 (21.4%) 14 (50.0%) 8 (28.6%) 28 (100%)
Total 40 (19.4%) 80 (38.8%) 86 (41.7%) 206 (100%)

χ2=3.529              p=0.473
Gender: 

Male 11 (13.4%) 39 (47.6%) 32 (39.0%) 82 (100%)
Female 29 (23.4%) 41 (33.1%) 54 (43.5%) 124 (100%)
Total 40 (19.4%) 80 (38.8%) 86 (41.7%) 206 (100%)

χ2=5.441               p=0.782
Occupation: 

Nonworker 30 (24.8%) 40 (33.1%) 51 (42.1%) 121 (100%)
Farmer 4 (10.0%) 25 (62.5%) 11 (27.5%) 40 (100%)
Manual 6 (18.2%) 12 (36.4%) 15 (45.5%) 33 (100%)
Administrator 0 (.0%) 3 (25.0%) 9 (75.0%) 12 (100%)
Total 40 (19.4%) 80 (38.8%) 86 (41.7%) 206 (100%)

χ2=18.672           p=0.005
Level of education:

Illiterate 33 (25.8%) 44 (34.4%) 51 (39.8%) 128 (100%)
Primary 3 (8.1%) 20 (54.1%) 14 (37.8%) 37 (100%)
Secondary 1 (4.0%) 10 (40.0%) 14 (56.0%) 25 (100%)
University 3 (18.8%) 6 (37.5%) 7 (43.8%) 16 (100%)
Total 40 (19.4%) 80 (38.8%) 86 (41.7%) 206 (100%)

χ2=12.528            p=0.051
Duration of diabetes:

< One year 6 (13.6%) 16 (36.4%) 22 (50.0%) 44 (100%)
1–5 years 6 (8.7%) 25 (36.2%) 38 (55.1%) 69 (100%)
>5 years 28 (30.1%) 39 (41.9%) 26 (28.0%) 93 (100%)
Total 40 (19.4%) 80 (38.8%) 86 (41.7%) 206 (100%)

χ2=18.624              p=0.001

Table 4. Factors affecting compliance with dietary management of diabetes during last month among adult rural diabetics

improving diabetes control should be multifaceted and should 
involve more effective measures of weight control and more 
frequent clinic visits and should increase patients’ adherence to 
treatment regimens. Family members should be informed about 
their important roles in encouraging patients to undergo a glyc-
emic control. Education through a multidisciplinary approach may 
improve the glycemic control in selected elderly patients with DM. 
Policy decisions for improving diabetes outcome should target 
barriers to health care access and focus on developing programs 
to help population groups at high-risk. As to the adherence to 
the prescribed diet, patients should be well informed and the diet 
regimens are recommended to be simplified.

ethical approval
Informed consent was taken from every participant who agreed to be 
included in this study before recruitment in the study. Data confidentiality 
was preserved according to the revised Helsinki Declaration of Bioethics.
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