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Author Background: Non-adherence to self-care practices and medications
Dr. Ahmed Tagelsir represents a challenge to the control of diabetes. This study main aim
Mohamed

was to measure patients' knowledge of diabetes and its management
and to identify the influence of knowledge on the level of adherence to

self-care practices and medications. Methods: A cross-sectional study

State; Sudan. Adults (aged >18 years) diabetic patients on medical

treatment were recruited. Convenience method of sampling was adopted. Data was collected
through face-to face interview method by a structured questionnaire. Data was processed by
the Statistical Package for Social Sciences (SPSS). Results: A total of 400 patients was
recruited with a mean age of 54 years. Of them 230(57.5%) were males. Nearly two-third
suffered from diabetes for < 5 years and 50% were living with another disease /s
concomitantly with diabetes. Patients had satisfactory knowledge on diabetes were 132
(33.0%). The rate of adherence to diet, exercise, and medications was 24.5%, 33.3% and
9.5% respectively. Adherence to diet was significantly associated with the presence of other
disease/s (P = 0.020). Patients who had diabetes for a duration < 5 years were more
adherent to a healthy diet compared to those living with the disease for a duration > 5 years (
P = 0.002). Predictors of adherence to medications were educational level and duration of
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diabetes (P = 0.024) and (P = 0.005) respectively. Conclusions: The study revealed wide
room for improvement in patients’ knowledge of their disease and its management together
with low adherence to self-care practices. Health education and patient motivation are badly

needed to upgrade patients’ knowledge and to improve adherence.
KEYWORDS: Diabetes, Knowledge, Adherence, Diet , Exercise, Medications.

INTRODUCTION

Diabetes mellitus, particularly type II, is a major public health concern worldwide.
According to WHO, there will be an alarming increase in the population with type 11 diabetes
mellitus, both in the developed and developing countries over the next two decades.™ In
Sudan, about two million patients are living with diabetes and the number is expected to rise
further.!?!

Diabetes management is a complex disease and could not be controlled by medications alone.
B3 Therapeutic plans for treating diabetics usually contain lifestyle changes that include e.g.
diet control, physical activity, aerobic exercise and weight reduction.”! Therefore, the attitude
of the diabetics towards disease, medications and other daily activities plays a significant role

in achieving the therapeutic goal.”

Poor knowledge on diabetes and its management was noted in many researches.® 7 @

Similarly sub-optimal adherence to lifestyle changes and adherence to medications was
quoted in the literature.® ** 3 Non- adherence to diet, exercise and medications was
identified as significant factors associated with poor glycemic control.*? Multiple
demographic, socioeconomic and social support factors are important in determining

adherence to diabetes self-care activities.[*!

Despite the high prevalence of the disease in Sudan, no much research had been carried on
diabetes among Sudanese patients. From these, only few assessed the knowledge, attitude and
practice of diabetics in Sudan.*¥! Therefore, this study main aim was to measure patients'
knowledge of diabetes and its management and to identify the influence of knowledge on the

level of adherence to self-care practices and compliance with medications.

The study findings were expected to offer guidance for health care providers and health
authorities to design educational interventions to upgrade diabetic patients' knowledge and
improve their adherence to self-care practices and medications. This will ultimately lead to
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improvement in patients' clinical outcomes with the resultant decrease in morbidity and

mortality.

METHODS
Study design: A cross-sectional study was conducted during the period of 15" February—
30™ May 2013.

Settings: Three potential diabetes centers in Khartoum State namely; Jaber Abo-Eliz Center
in Khartoum City, Diabetes Center in Khartoum North and Norain Center in Omdurman City

were selected for data collection.

Inclusion criteria: All adults (aged >18 years) diabetic patients on medical treatment (insulin
or/and oral anti-diabetic) who came for follow-up in the above mentioned centers during the

study period were recruited.

Exclusion criteria: Patients who did not consent to take part in the study or who had

cognitive impairment were excluded.

Sample size and sampling technique: Convenience method of sampling was adopted. The
sample size was calculated according to the Ministry of Health of Sudan report published in
December 2012.2! The number of diabetic patients about two million, of them 19% were in
Khartoum State. Based on these statistics, the sample size for this study was calculated to be
400 patients.

Data collection: Data was collected through face-to face interview method by the principal
author using a pre-tested questionnaire. The questionnaire was developed after thoroughly
searching the relevant literature. It was composed of three parts. The first part was designed
to collect data on the socio-demographic characteristics of the patients (e.g. gender, age,
residence and educational level. In addition, questions about the duration of being diabetic
and presence of concomitant disease/s were also included in this part. Part two composed of
twelve questions design to assess patients' knowledge of diabetes and its treatment. Patients’
knowledge on the disease and its treatment was scored by assigning one point for each
correct response. Finally, patients who answered correctly seven out of the twelve questions
were classified as having satisfactory knowledge on the disease and its management. Scores
less than seven was considered as non-satisfactory. The last part of the questionnaire

composed of questions to assess patients’ practices on compliance with their drugs and
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lifestyle changes including diet and exercise. Medication non-adherence was measured using
the self-reported 4- item Morisky scalel™ which assess patients, forgetfulness about taking
medications, carelessness about taking medications, stopping medications when feeling better
and stopping medications when feeling worse. Questions were answered as "yes" and "no"
and scored as one point for "yes" and zero for a "no" response. Scores were summed to give
total score, ranging from 0 to 4. Non- adherence was defined as a score greater than zero.
Patients' adherence to diet was assessed by direct questions and answered as yes, sometimes
and no responses. Consequently patients were classified as non-adherent to a diabetic diet if
they their responses were recorded as “sometimes™ or" no". Assessment of adherence to
exercise was measured by direct questioning the patients and responses were recorded as
"yes" or "no". The questionnaire was tested with a group of ten patients to ensure
applicability. Minor changes were recommended and finally adopted in the final

questionnaire.

Data analysis

Data was processed by the Statistical Package for Social Sciences (SPSS), (Version20).
Frequencies and proportions/percentages were used to describe all variables. Logistic
regression analysis was performed. Patients' background characteristics which showed
significant association on univariate analysis with level of knowledge and adherence to diet,
exercise and medications were fitted into multiple logistic regression models to determine the
independent predictors of all domains. The 5% level of significance was used as the cutoff for

statistical significance.

RESULTS

Patients’ demographics: A total of 400 eligible patients was recruited with a mean age of 54
years, of them 230 (57.5%) were males. Town dwellers constituted > 75% and who attained
secondary and above educational level had nearly the same proportion. The percentage
(89.5%) of patients who were living in the town and attained higher educational level was
significantly higher compared to residents of rural areas (29.8%), (P<0.001). Nearly two
third suffered from diabetes for < 5 years and 50% were living with another disease /s
concomitantly with diabetes. Of them 96 (48.5%) were diabetic hypertensive, 44 (22.2%) had
hypercholesterolemia, 24 (12.1%) suffered from cardiac diseases and 14 (7.1 %) had renal

problems. Table (1) showed patients’ demographic characteristics.
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Sources of information on diabetes and its management: Physicians represented the main
source of information about diabetes for 53.7% compared to 12% of patients relied on
pharmacists and 19% receive information from relatives and friends. However, about 3.2%
and 2.9% of the patients depend on the media and medical fliers respectively.

Patients’ knowledge on diabetes and its management: Table (2) showed patients’
responses to each question designed to test knowledge. Overall 132 (33.0%) patients were
classified as having satisfactory knowledge. Univariable analysis showed significant
difference in knowledge between patients living in town and those residing in rural areas
[35.9% vs. 23.4% respectively; [Crude OR 0.5 (0.3-0.9), (P= 0.025)]. Table (3) showed
predictors of knowledge.

Patients’ adherence to exercise and diet: Out of all patients 162(40.2%), 140(35.0%) and
98 (24.5%) admitted complete non-adherence, partial adherence and full adherence to a
healthy diet respectively. Regression analysis revealed a significant association between
adherence to a healthy diet and coexistence of other disease/s. Patients had other disease/s
with diabetes adhered more than those suffering from diabetes only [adjusted OR 0.4(0.3-
0.7), (P =0.020)]. Another identified predictor was the duration since the patient diagnosed
with diabetes. Patients who had diabetes for a duration < 5 years were comparatively more
adherent than those patients living with the disease for a duration >5 years [adjusted OR
0.4(0.3-0.7), (P =0.002)]. Table (4) showed predictors of adherence to a healthy diet.

Exactly one- third of the patients admitted adherence to regular exercise Adherence to

exercise was not significantly associated with all patients' background characteristics.

Adherence to medications

Participants' rate of adherence to medication was 9.5%. Predictors of adherence identified on
multivariate analysis were educational level and duration of diabetes [adjusted OR 3.4(1.2-
10.0), (P=0.024)] and [adjusted OR 3.6(1.3-8.1), (P=0.005)] respectively. Table (5) showed

predictors of adherence to medications.

Influence of knowledge on adherence to diet, exercise and medications: Adherence to a
healthy diet among patients who had non-satisfactory knowledge on diabetes and its

management 75(28.0%) was higher, compared to those with satisfactory knowledge
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23(17.4%) [Crude OR 0.5(0.3-0.9), (P=0.013)]. However, no significant difference in rate of

adherence to exercise and medications between both groups.

Table (1): Patients’ background characteristics

Background characteristic Frequency Percentage

Gender 230

Male 170 ST

42.5

Female

Age group in year

<54 228 57.0
166 41.5

>54 6 15

Missing '

Residence 306 76.5

Outside town %4 23:5

Educational level

Secondary & above 302 755
98 24.5

Below secondary

$gs—morb|d|ty 198 495
202 50.5

No

Time since diagnosis with

diabetes 256 64.0

<Gyear 144 36.0

>5 years

Total 400 100

Table (2): Patients’ responses to individual questions designed to test knowledge

Question Frequency of correct answer | % of correct
(n =400) answer
The cause of diabetes is that the body cannot produce 66 16.0%
enough insulin or use it
Do you think diabetes caused by genetic disorder? 265 66.3
Is diabetes Infectious? 248 62.0%
The best method for glucose testing 116 29.0%
Effect of exercise on plasma glucose level 175 43.0%
Effect of infection on plasma glucose level 148 37.0%
Neuropathy is a sign of diabetes 236 59.0%
Diabetes is treatable 220 55.0%
Diabetes complications are preventable 198 48.5%
Importance of visiting the ophthalmologist 142 35.5%
Diabetic patients are at high risk of developing foot 278 69.5%
injuries
How do you overcome hypoglycemia? 284 71.0%
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Table (3): Predictors of Knowledge on diabetes and its management

% with Univariable p
Covariates satisfactory n analysis crude value
knowledge OR(95% CL)
Gender
Female 28.2 230 1
Male 36.5 170 0.7(0.4-1.0) 0.082
Age group in year
>54 28.3 228 1
<54 37.3 166 0.7(0.4-1.0)
Missing 006 0.063
Residence
Rural 23.4 094 1
Urban 35.9 306 0.5(0.3-0.9) 0.025
Educational level
ooty | s | om |
35.4 302 0.6(0.4-1.0) 0.071
Co —morbidity
\N(gs 33.2 202 1
32.8 198 1.0(0.7-1.5) 0.942
Time since diagnosis
with diabetes 144
>5 years 30.6% 56 1
<Syear 34.4% 0.8(0.5-1.3) 0.436
Total 400
Table (4) Predictors of adherence to healthy diet
% with Unlvarla_ble Multlvarl_able
Covariates adherence n analysis P _analy5|s P
to diet crude OR( value adjusted OR( | value
95% CL) 95% CL)
Gender
170
Male 24.3 1
Female 24.7 230 1.0(0.6-1.6) 0.934
Age group in year
>54 22
<554 §§§ 162 11 017 17) | 0712
Missing ' R e L '
Residence
Urban 4.2 306 1
Rural o5 & 094 | 1.1(0.6-1.8) 0.79
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Educational level

Below secondary 1

18.4 098
Secondary & above 6.5 302 0.6(0.4-1.1) 0.106
Co —morbidity
\N(gs 208 | 202 1 1

28.3 198 | 0.7(0.4-1.0) | 0.083 0.6(0.3-0.9) 0.020
Time since diagnosis
\;Vét;]eglribems %g; %gg 1 0.007 1 0.002
<5year ' 0.5(0.3-0.8) ' 0.4(0.3-0.7) '
Total 400

Table (5): Predictors of patients’ adherence to medications
% with Univariable Multivariable

Covariates adherence N analysis P analysis P

to crude OR( value adjusted OR( | value

treatment 95% CL) 95% CL)

Gender
Female 8.2 170 1
Male 10.4 230 | 1.3(0.7-2.6) | 0.459
Age group in year
<54 228

9.6 1
>54 06 | 19| 105-20) | 0.997
Missing
Residence
Rural 6.5 94 1
Urban 10.5 306 | 1.7(0.7-4.2) | 0.243
Educational level
Below secondary 4.1 98 1 1
Secondary & above 11.3 302 | 3.0(1.0-8.6) | 0.044 | 3.4(1.2-10.0) | 0.024
Co —morbidity
Yes 9.1 198 1
No 9.9 202 | 0.9(0.5-1.8) | 0.782
Time since diagnosis
with diabetes 1
>5 years 4.2 144 1 0.005
<5year 12.5 256 | 3.3(1.3-8.1) | 0.009 3.6(1.3-8.1)
Total 400

DISCUSSION

The demographic characteristics of the patients included in this study more or less resemble

the features of diabetes patients noted in many other studies. More than 75% of the patients

were living in urban areas. Rapid urbanization, nutrition transition, and increasingly
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sedentary lifestyles are all considered as contributory factors to the increased prevalence of
the disease.!*® Researchers identified a high prevalence of diabetes, obesity, hypertension and
hypercholesterolemia among Omani population, particularly among urban-dwellers and older
people.’®! The serious coexistence of both hypertension and diabetes is another important
feature noted among the recruited patients. Hypertension is approximately twice as frequent
in patients with diabetes compared with patients without the disease.*”! The overlap between
both diseases substantially increases the risk of ischemic cerebrovascular disease,
retinopathy, and sexual dysfunction.*®!

In this study we attempted to identify the difference in level of adherence to self-care
practices and medications among diabetic patients who were considered knowledgeable on

the disease and its management and those with poor knowledge.

Concerning the level of knowledge of the studied sample, one- third of all patients was
classified as having satisfactory knowledge. Individual responses to knowledge questions
really showed poor knowledge on fundamental information a diabetic patient should know.
These alarming results draw the attention of the seriousness of knowledge deficit among
these patients.

Many reasons may justify such findings among Sudanese diabetic patients, but the most
important would be the absence of educational programs. In Sudan, according to Ahmed ™%,
adequate diabetes care is extremely lacking. Personnel with even minimal specific training in
diabetes care are severely deficient. There are few public diabetes care centers, but these are
poorly equipped and critically under-staffed. There are few diabetologists; most of their time
is devoted to general medicine or teaching in academic institutions. A few private clinics

exist but their usefulness to the diabetes population is limited.

Another contributory factor to poor knowledge noted in this study was the dependence on
unreliable sources of information about the disease particularly from non-medical personnel
(relatives and friends). Relying on such sources results on misconceptions and/or
misunderstanding of the disease especially when accompanied with lower influence of the

healthcare professionals and very limited contact time they spend with patients.

A difference in level of knowledge between patients living in urban areas compared to rural

residents was documented in this study. This may be attributed to the noted difference in
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level of education between the two groups. In the above mentioned study; education, family
income, glucose monitoring and presence of complication were identified as independent

predictors of knowledge.[

Regarding lifestyles recommendations, exactly one- third of the participants claimed that they
did exercise on a regular basis and nearly one- quarter reported that they fully adhered to a
healthy diet regularly. Adherence to healthy diet was found to be significantly associated with
coexistence of other co-morbidity with diabetes and duration since diagnosis with the disease.
Non- adherence to diet may be attributed to social, economic and lack of knowledge on the
role of commitment to a healthy diet in the short or long-term clinical outcomes. From a
social viewpoint in Sudan; family members and friends traditionally eat in groups for such
patients it may be difficult for them to follow their special dietary regimen. In addition, the
components of a healthy diet are expensive. The low economic status of many of the
Sudanese patients may be a barrier to full adherence. Researchers identified many factors
that have a positive impact on compliance to diet like such as good family support, less busy

work life, higher health conscious, and advice given by dietitian.™™®

Unexpectedly non-adherence to dietary regimen was higher among patients with low
satisfactory knowledge of the disease. There were no obvious reasons to explain this finding
and in-depth investigations is needed to explore this contradiction. However, the contribution

of the above mentioned reasons should not be ignored.

Regimen adherence problems are common in individuals with diabetes, making glycemic
control difficult to attain. Because the risk of complications of diabetes can be reduced by
proper adherence, patient non-adherence to treatment recommendations is often frustrating
for diabetes health care professionals.*¥ Only 9.5% of participants were found to be adherent
to treatment and the influence of educational level was significant. A substantial literature
has documented a number of factors related to diabetes regimen adherence problems. It is
helpful to consider demographic, psychological, and social factors, as well as health care

providers, medical system, the disease and treatment-related factors./"

An important finding noted in this study and needs a further investigation was the significant
association between the duration of having the disease and the level of adherence to both diet
and medications. As observed with longer duration of having the disease the patients became

less adherent. It seems there are multiple factors contribute to these findings. Future
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researches on adherence should focus on this subset of patients to explore barriers to non-

adherence.

This study had some limitations. First; the sample selected from three diabetes centers in the
state, due to logistical reasons, this may limit the generalizability of the results to all diabetic
patients. The level of adherence to self-care activities and medications was not linked to
clinical parameters to identify the influence of non-adherence on achieving therapeutic

outcomes.

CONCLUSIONS

The study revealed wide room for improvement in patients’ knowledge of their disease and
its management together with low adherence to self-care practices. It is therefore essential to
direct more resources to improve the knowledge of diabetic patients and to develop
innovative tools and educational models that improve patient’s compliance and practices.
Such efforts would need further in-depth research on diabetic patients” knowledge, attitudes
and practice levels and how they interrelated. For the success of any future educational

program, inclusiveness of information provided and patients’ engagement are important.

ACKNOWLEDGEMENT
The authors would like to thank the administration and the staff of Jaber Abo-Eliz Center;
Khartoum City, Diabetes Center in Khartoum North, and Norain Center in Omdurman for

their support and help.

REFERENCES

1. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes: estimates
for the year 2000 and projections for 2030. Diabetes Care 2004; 27(5): 1047 — 1053.

2. Sudan News Agency (SUNA). [Online]. (URL http://suna-
sd.net/suna/showTopics/rgPaU4OMPybWKMQkgRaEVIMPI36VPNOM7zBNnNQZ6tVE).
2012. (Accessed February 5, 2013).

3. Palaian S, Acharya D, Rao P, Shankar P, Nair N. Knowledge, attitude, and practice
outcomes: evaluating the impact of counseling in hospitalized patient in India. P and T
2006; 31(7): 383.

4. Shrivastava SR, Shrivastava PS, Ramasamy J. Role of self-care in management of
diabetes mellitus. J Diabetes Metab Disord. 2013 5; 12(1):14.

WWW.ejpmr.com 447



http://suna-sd.net/suna/showTopics/rqPaU4OMPybWKMQkqRaEvtMPl36VPNOM7zBnNQZ6tVE
http://suna-sd.net/suna/showTopics/rqPaU4OMPybWKMQkqRaEvtMPl36VPNOM7zBnNQZ6tVE
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shrivastava%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=23497559
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shrivastava%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=23497559
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramasamy%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23497559
http://www.ncbi.nlm.nih.gov/pubmed/?term=role+of+self-care+in+managment+of+diabetes+Shrivastava

Mohamed et al. European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

Upadhyay K, Palaian S, Shankar P, Mishra P. Knowledge, attitude and practice about
diabetes among diabetes patients in Western Nepal. Rawal Med J 2008; 33(1): 8111.
Al-Adsani AM, Moussa MA, Al-Jasem LI, Abdella NA, Al-Hamad NM. The level and
determinants of diabetes knowledge in Kuwaiti adults with type 2 diabetes. Diabetes
Metab. 2009 ;35 (2):121-8.

Mufunda E, Wikby K, Bjorn A, Hjelm K. Level and determinants of diabetes knowledge
in patients with diabetes in Zimbabwe: a cross-sectional study. Pan Afr Med J.
2012;13:78.

Saleh et al. Knowledge and self-care practices regarding diabetes among newly diagnosed
type 2 diabetics in Bangladesh: a cross-sectional study. BMC Public Health 2012;
12:1112 .doi:10.1186/1471-2458-12-1112.

Elbur Al. Diabetes self-Care activities (diet & exercise) and adherence to Treatment: A
Hospital —based study among diabetic male patients in Taif, Saudi Arabia. Journal of
Pharmacy and Nutrition Sciences 2014; 4: 106-113.

Ayele K, Tesfa B, Abebe L, Tilahun T, Girma E. Self Care Behavior among patients
with diabetes in Harari, Eastern Ethiopia: The health belief mode perspective. PLoS ONE
2012 ; 7(4): e35515. doi:10.1371/journal.pone.0035515

Ganiyu AB, Mabuza LH, Malete NH, Govender I, Ogunbanjo GA. Non-adherence to diet
and exercise recommendations amongst patients with type 2 diabetes mellitus attending
Extension 1l Clinic in Botswana. Afr J Prm Health Care Fam Med. 2013; 5 (1). doi:
10.4102/phcfm.v5i1.457.

Sasi ST, Kodali M, Burra KC, Muppala BS, Gutta P, Bethanbhatla MK. Self-care
activities, diabetic distress and other factors which affected the glycaemic control in a
tertiary care teaching hospital in South India. J Clin Diagn Res. 2013; 7(5):857-60.
Ahmed A. Diabetes care in Sudan: emerging issues and acute needs. Diabetes Voice
2006, 51(3): 13 - 15.

Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-
reported measure of medication adherence. Med Care. 1986; 24(1):67-74.

Frank B. Globalization of diabetes the role of diet, lifestyle, and genes. Diabetes Care
2011; 34 (6) 1249-1257.

Al-Moosa S, Allin S, Jemiai N, Al-Lawati J, Mossialos E. Diabetes and urbanization in
the Omani population: an analysis of national survey data. Popul Health Metr. 2006
24;4:5. doi: 10.1186/1478-7954-4-5.

WWW.ejpmr.com 448



http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Adsani%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=19250850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moussa%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19250850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Jasem%20LI%5BAuthor%5D&cauthor=true&cauthor_uid=19250850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdella%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=19250850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Hamad%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=19250850
http://www.ncbi.nlm.nih.gov/pubmed/19250850
http://www.ncbi.nlm.nih.gov/pubmed/19250850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mufunda%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23396799
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wikby%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23396799
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bj%C3%B6rn%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23396799
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hjelm%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23396799
http://www.ncbi.nlm.nih.gov/pubmed/23396799
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sasi%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=23814728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kodali%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23814728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burra%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=23814728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Muppala%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=23814728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gutta%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23814728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bethanbhatla%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=23814728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Self+Care+Activities%2C+Diabetic+Distress+and+other+Factors+which+Affected+the+Glycaemic+Control+in+a+Tertiary+Care+Teaching+Hospital+in+South+India
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morisky%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=3945130
http://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20LW%5BAuthor%5D&cauthor=true&cauthor_uid=3945130
http://www.ncbi.nlm.nih.gov/pubmed/?term=Levine%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=3945130
http://www.ncbi.nlm.nih.gov/pubmed/3945130
http://care.diabetesjournals.org/search?author1=Frank+B.+Hu&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Moosa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16635266
http://www.ncbi.nlm.nih.gov/pubmed/?term=Allin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16635266
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jemiai%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16635266
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Lawati%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16635266
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mossialos%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16635266
http://www.ncbi.nlm.nih.gov/pubmed/?term=diabetes+and+urbanization+in+the+omani+population+an+analysis+of+national+survey+data
http://dx.doi.org/10.1186%2F1478-7954-4-5

Mohamed et al. European Journal of Pharmaceutical and Medical Research

17. Chung HH, Won KC. Prevalence, awareness, and control of hypertension among diabetic
Koreans. Diabetes Metab J. 2011 ; 35(4):337-9.

18. Kapur K, Kapur A, Ramachandran S, Mohan V, Aravind SR, Badgandi M, Srishyla MV.
Barriers to changing dietary behavior. J Assoc Physicians India. 2008 ;56:27-32.

19. Alan M. Improving Patient Adherence. Clinical Diabetes 2006,24(2); 71 — 77.

20. Delamater AM, Jacobson AM, Anderson B, Cox D, Fisher L, Lustman P, Rubin R,
Wysocki T; Psychosocial Therapies Working Group. Psychosocial therapies in diabetes:
report of the Psychosocial Therapies Working Group. Diabetes Care. 2001;24(7):1286-
92.

WWW.ejpmr.com 449



http://www.ncbi.nlm.nih.gov/pubmed/?term=Chung%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=21977452
http://www.ncbi.nlm.nih.gov/pubmed/?term=Won%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=21977452
http://www.ncbi.nlm.nih.gov/pubmed/21977452
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kapur%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18472496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kapur%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18472496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramachandran%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18472496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18472496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aravind%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=18472496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Badgandi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18472496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Srishyla%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=18472496
http://www.ncbi.nlm.nih.gov/pubmed/18472496
http://clinical.diabetesjournals.org/search?author1=Alan+M.+Delamater&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Delamater%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobson%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cox%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fisher%20L%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lustman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rubin%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wysocki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11423517
http://www.ncbi.nlm.nih.gov/pubmed/?term=Psychosocial%20Therapies%20Working%20Group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Psychosocial+therapies+in+diabetes%3A+report+of+the+Psychosocial+Therapies+Working+Group

