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INTRODUCTION
The Word Health Organization (WHO) announced in the World Health 
Day (2016), the need to beat diabetes, since the number of people with 
diabetes mellitus (DM) has almost quadrupled from 108 million in (1980) 
to 422 million (i.e.: 1 person in 11 has diabetes) in 2014.[1] As type 2 diabetes 
accounts for 90-95% of all diabetes,[2] driven by factors including overweight 
(appears 1 in every 3 people) and obesity (appears 1 in every 10 people).[1] 
Also, 1.5 million deaths are directly attributed by diabetes each year,[1] leading 
to be the 7th cause of death worldwide in 2030.[3]

Furthermore, according to the International Diabetes Federation (IDF) 
Diabetes Atlas 7th edition, the number of people living with diabetes in 
MENA (Middle East and North Africa) region is expected to double in the 
next 25 years from 35.4 million (≈9.1% of adults) in (2015) to 72.1 million 
in (2040). A systematic review on the prevalence of type 2 diabetes in the 
Gulf Cooperation Countries (GCC) showed that five out of the world’s top 
ten countries for highest diabetes prevalence are in the MENA region,[4] in 
agreement with the IDF findings; these findings make type 2 diabetes an 

important cause of morbidity and mortality in this region, with the highest 
global prevalence ranging from 8% to 24%.[5-6] In 2015, IDF estimates that 
four out of ten adults (>40.6%) with diabetes are undiagnosed in the MENA 
region, with the majority (83.9%) of them living in low- or middle- income 
countries.[4] As for Lebanon, according to IDF (2011), Lebanon was included 
in the six of the top 10 countries with the highest prevalence of diabetes in 
adults (<80 years) in the Arab region (20.2%).[7]

The Diabetes Self-Management Education (DSME) is the continuing 
practice of simplifying knowledge, skills and ability essential for diabetes 
care. This process incorporates the needs, goals and life experiences of the 
person with diabetes. Its global aims are to support the patient’s informed 
decision-making, self-care behaviors, problem solving and active relationship 
with the health care professional in order to improve clinical outcomes, 
health status and quality of life in a cost-effective manner.[8] In addition, 
it maintains behaviors that can prevent or delay the onset of diabetes in 
people with pre-diabetes.[9-10] Many studies showed that the effect of a 
diabetes counselling program on knowledge, attitude and practice among 
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Abstract

Objectives: The objective was to assess the effect of the Advanced National Standards for DSME program 
in improving the knowledge of Lebanese elderly diabetic patients. Secondary objectives were to test the 
influence of pharmacist counseling on managing these patients’ lifestyle and assess health perceptions 
that affect diabetic patients for effective management through the Health Belief Model (HBM). Methods: 

This cross-sectional study, conducted from February until May 2016 in different community pharmacies, 
enrolled 206 patients. Results: All knowledge items scores increased significantly from pre to post 
counselling (p<0.05 for all variables). Female gender significantly increased the knowledge score (Beta= 
0.625; p=0.001), whereas living with a family member significantly decreased the knowledge score (Beta= 
0.975; p=0.02). Regarding patient perception on the health belief model, the susceptibility score was 
significantly and positively correlated with the severity score and the benefits score (r=0.259 and r=0.680) 
respectively, but negatively correlated with the barriers score (r= -0.290). Moreover, the severity score was 
significantly correlated with the benefits score (r=0.230), whereas the benefits score was significantly but 
negatively correlated with the barriers score (r= -0.311). Conclusion: This study has demonstrated that a 
formal diabetes education program can effectively increase patients’ diabetes knowledge and will heighten 
patient knowledge about the disease and its complications.

Key words: DSME, Health belief model, Education, Program, Diabetes mellitus.

Can Diabetes Self-Management Program Improve Patients’ 
Knowledge? A Real Life Evaluation Study of Lebanese Diabetic 
Adults
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and 0 for lack of knowledge. The total knowledge score ranged between 
0 reflecting low / lack of knowledge and 24 reflecting correct / high 
knowledge. We calculated the reliability of the knowledge scale to assess the 
quality of our data. We obtained high Cronbach alpha for this scale (0.773). 
Since we obtained good internal consistency, the results we got from these 
scales are adequate and reliable.

Data Collection and Study Procedure: The following data collected and 
completed by the pharmacist for each patient from February to May 2016 
through a structured questionnaire. 

The questionnaire consisted of the following parts: the first part included 
questions related to patient demographics such as (age, gender, BMI, 
educational level) and the second part included questions related to the 
health status perception. The third part included questions to assess patients 
knowledge for optimal glucose range, risk factors for diabetes, medications 
to control patient’s own symptoms, correct dose administration, best method 
to monitor for diabetes, frequency of blood glucose monitoring including 
HbA1C, frequency for blood pressure monitoring, frequency for kidney 
monitoring, foot care, eye care, hypoglycemia symptoms management and 
disease complications. This part also included information for predictor 
factors proved by literature that can affect diabetes such as smoking, physical 
status, food and alcohol consumption. In order to collect information 
regarding predisposing and enabling factors, questions related to payment 
and insurance information were also collected. Moreover, to access health 
perceptions and social and behavioral barriers, the questionnaire included 
the health belief model. 

The Health Belief Model (HBM) is a psychological model that attempts 
to explain and predict health behaviors, this is done by focusing on the 
attitudes and beliefs of individuals.[18] The HBM is the most effective models 
of health education and disease as the model identifies four aspects of 
assessment: perceived susceptibility, perceived severity, perceived benefits 
and perceived barriers.

The HBM in the questionnaire included questions related to each perception 
regarding diabetes to know which perception the patients perceived the most 
and least to affect their health. All data was collected by the questioning 
of participants in the clinics and pharmacies across the designated areas. 
According to the patient responses to the third part of the questionnaire, 
the level of knowledge about diabetes was assessed by the pharmacist before 
and after the intervention.

The scoring system started with if they knew what type of diabetes they 
had or not and for this they received 1 point if they knew and no points if 
they didn’t and then counseled about the types. Next they were asked about 
what factors and foods affect diabetes and for each correct answer they also 
received one point. They were also asked if they underwent any physical 
activity, best method for blood glucose testing, how often they checked their 
blood sugar, HbA1c, kidney function and blood pressure and according to 
the guideline recommendations they were given a point if correct and no 
point if incorrect and then counseled correctly as recommended.

Then they were asked about hypoglycemia, what are its symptoms and if they 
know how to treat, also about foot care, how many times they inspected their 
feet and how they cared for them, also about eye care and if they examine 
their eyes, where also a 1 point score was given for each correct answer and 
zero for incorrect answers along with counseling.

After the questioning and counselling session, the patients were re-asked 
the same questions of part 3 and scored for each question again. The same 

diabetics and the effectiveness of a community pharmacist intervention in 
diabetes care worldwide and in the Arab countries improved perception 
about disease, diet, lifestyle changes, glycemic control, self-management 
and knowledge.[11-13]

No studies were conducted in Lebanon to study the pharmacists’ role in 
improving self-knowledge and perception about diabetes mellitus according 
to the standardized program. The primary outcome for this study was to 
assess the effect of the Advanced National Standards for DSME program in 
improving the knowledge of the Lebanese outpatient elderly diabetic patient. 
Secondary objectives were to test the influence of pharmacist counseling on 
managing the lifestyle in patients with diabetes mellitus in Lebanese regions 
and to assess the patient health perceptions that affect diabetic patients for 
effective management. 

METHODS
Sample size calculation

A sample of 204 patients was initially targeted to allow for adequate power 
for this analyses to be carried out based on a population size of four million 
inhabitants in Lebanon, a 15.8% expected frequency of diabetes[14,15] and a 
5% confidence limits.[16] The non- response rate was (26.4%); 280 patients 
were approached, 206 agreed to participate.

Study Design

A cross-sectional study was conducted from February until May 2016 in 
different community pharmacies from all districts in Lebanon. A pre- and 
post- questionnaire, developed by the authors based on previous DSME 
studies done in other countries but adapted to the Lebanese society, was 
used to evaluate program effectiveness. Since this evaluation design aim is 
to evaluate the program at community settings, we have excluded critical 
ill patients or hospitalized patients. Patients were invited to participate in 
this program either at outpatient clinics or community pharmacies from 
two Lebanese governorates. 

Intervention Components

A direct patient counseling session using a leaflet that includes pictures, 
tables and factual information about diabetes symptoms and complications. 
In addition, the counseling included information regarding diet, physical 
activity and risk factors for disease and its complications such as alcohol and 
smoking. The sessions also tackled the correct methods of administrating 
medications and monitoring plan (frequency and therapeutic goals). The 
DSME program was adapted by the authors according to the needs of the 
country. Each patient received the same leaflet to keep for reference. The 
interviews along with the counselling sessions and evaluation were carried 
out for around 30 min. The educational counselling sessions were delivered 
by the trained pharmacists through face-to-face individualized sessions. All 
pharmacists received a thorough training before the beginning of the study; 
the same diabetes education and counselling was given to each patient at 
designated areas.

Knowledge questionnaire

We used the Diabetes Knowledge Questionnaire (DKQ)[17] to assess the 
patients’ knowledge about diabetes. Questions were translated to Arabic 
and back-translated to English to ensure translation adequacy and lack 
of discrepancies. The scale was piloted over 20 individuals to make sure 
the questions were clear and well understood. The knowledge score was 
calculated by summing the answers for all questions of the scale. Answer 
choices were given a numerical value of 1 for having correct knowledge 
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scoring system was used before and after counseling to assess the patient’s 
awareness. Such format was followed to evaluate the most effective method 
of counseling in improving the patient’s knowledge about diabetes and its 
treatment, also to enhance the patient-pharmacist relationship. 

Another important part which followed the questioning and counselling 
done in part 3 of the questionnaire was the HBM. It was divided into 4 
parts and the patients agreement with each item in each part of the HBM 
was indicated on a 5 point scale ranging from 1 point (strongly disagree) to 
5 points (strongly agree).

The first was perceived susceptibility, where participants were asked about 
their belief or perceived susceptibility to the disease or its complications (such 
as “my diabetes would be worse if I did nothing about it”. Higher scores 
indicated the ability of the patient to control his or her diabetes. Second 
part was perceived severity, where patients rated the seriousness and severity 
of the disease to their life and future (such as “my diabetes will cause me 
to be sick a lot”. Higher scores here indicated the how serious the patient 
was about their diabetes and willingness to control it. Third part was the 
perceived benefits, where the patients showed if following positive health 
behaviors affected their diabetes positively or not (example “I believe I can 
control my diabetes”. Higher scores indicated the patient’s ability to control 
their diabetes for better outcomes. The fourth part was perceived barriers, 
where participants rated the items acting as barriers to diabetes management 
(for instance “I can’t pay for my medications” and “I would have to change 
too many habits and follow my prescription”. Higher scores showed more 
barriers to diabetes management. The HBM part of the questionnaire helped 
the pharmacists see which perception the patients scored most and least, in 
order to tackle this perception in further studies.

Ethical Considerations

The study was reviewed and approved by the Institutional Review Board of 
the School of Pharmacy at Lebanese International University (LIU). Written 
informed consent available were obtained from patients. 

Statistical analysis

Statistical analysis was done using the Statistical Package for Social Science 
(SPSS version 23). Descriptive statistics were mostly used to describe patient 
characteristics (frequencies and percentages for categorical variables). 
For categorical variables, the χ2 and Fisher exact tests were used when 
applicable. The paired t-test was used to assess the difference before and 
after intervention. A multivariable linear regression was carried out using the 
knowledge score as the dependent variable and taking variables that showed 
a p<0.2 in the bivariate analysis as independent variables.[19,20] Potential 
confounders may be eliminated only if p>0.2, in order to protect against 
residual confounding.[21] Significance was defined as a p-value less than 0.05.

RESULTS
Sociodemographic,  social  habits and other 
characteristics

Sociodemographic, social habits and other characteristics of the participants 
are summarized in Table 1. A significantly higher proportion of females were 
unemployed compared to their male counterparts (53.8% vs 5.6%), with 
a significantly higher proportion smoking waterpipe (13.7% vs 5.6%). A 
significantly higher proportion of men has had diabetes for a duration longer 
than 10 years (25.8% vs 14.5%) and a family history of diabetes (74.2% vs 
52.1%). No significant difference was found with all other variables (p>0.05).

Table 1: Distribution of selected characteristics of 
diabetic patients by gender.
Factor Male Female p-value
Age category (in years) 0.529

Less than 40 12 (13.5%) 25 (21.4%)

40-50 26 (29.2%) 24 (20.5%)

51-60 23 (25.8%) 31 (26.5%)

61-70 22 (24.7%) 27 (23.1%)

71-80 6 (6.7%) 9 (7.7%)

More than 80 0 (0%) 1 (0.9%)

Marital Status 0.151

Single 15 (16.9%) 19 (16.2%)

Married 58 (65.2%) 71 (60.7%)

Divorced 8 (9%) 5 (4.3%)

Widowed 8 (9%) 22 (18.8%)

Working status <0.0001

Working status 57 (64%) 42 (35.9%)

Retired 27 (30.3%) 12 (10.3%)

Unemployed 5 (5.6%) 63 (53.8%)

Social support 0.235

Living alone 11 (12.4%) 9 (7.7%)

Living with a family member 77 (86.5%) 108 (92.3%)

Living with friends 1 (1.1%) 0 (0%)

Educational level 0.07

Illiterate 7 (7.9%) 25 (21.4%)

Primary 19 (21.3%) 22 (18.8%)

Secondary 28 (31.5%) 32 (27.4%)

University 35 (39.3%) 38 (32.5%)

Concomitant chronic diseases 0.068

No 27 (30.3%) 50 (42.7%)

Yes 62 (69.7%) 67 (57.3%)

Alcohol intake 0.062

No 78 (87.6%) 111 (94.9%)

Yes 11 (12.4%) 6 (5.1%)

Smoking status <0.0001

No 44 (49.4%) 80 (68.4%)

Cigarettes 37 (41.6%) 21 (17.9%)

Water pipe 5 (5.6%) 16 (13.7%)

Both cigarettes and water pipe 3 (3.4%) 0 (0%)

Overall health condition 0.505

Excellent 0 (0%) 1 (0.9%)

Very good 19 (21.3%) 32 (27.4%)

Good 46 (51.7%) 58 (49.6%)

Poor 17 (19.1%) 22 (18.8%)

Very poor 7 (7.9%) 4 (3.4%)

Presence of chronic diseases 0.068

No 27 (30.3%) 50 (42.7%)

Yes 62 (69.7%) 67 (57.3%)

Medication intake for chronic diseases 0.068

No 27 (30.3%) 50 (42.7%)

Yes 62 (69.7%) 67 (57.3%)

Duration of diabetes 0.04

≤ 1 year 18 (20.2%) 41 (35%)

2-5 years 29 (32.6%) 41 (35%)

6-9 years 19 (21.3%) 18 (15.4%)

≥ 10 years 23 (25.8%) 17 (14.5%)

Family history of diabetes 0.001

No 23 (25.8%) 56 (47.9%)

Yes 66 (74.2%) 61 (52.1%)
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Table 2: Paired sample t-test of the different variables of 
the knowledge score.

Factor Mean
Standard 
Deviation

Confidence 
Interval p-value

Type of diabetes 
mellitus

-.48058 .50084 -.54938 -.41178 <0.0001

Foods to be eaten: 
score over 10

-1.72330 1.38146 -1.91307 -1.53353 <0.0001

Foods not to be eaten: 
score over 7

-.46117 .67423 -.55378 -.36855 <0.0001

Physical activity -.35437 .70928 -.45180 -.25694 <0.0001

Administration of 
antidiabetic drugs

-.03922 .19459 -.06608 -.01235 .004

Best method for 
testing blood glucose

-.24272 .42977 -.30176 -.18368 <0.0001

Frequency of blood 
glucose measurement

-.21359 .41084 -.27003 -.15716 <0.0001

Frequency of HbA1C 
measurement

-.33495 .81417 -.44679 -.22311 <0.0001

Frequency of kidney 
function measurement 

.93204 2.60492 .57421 1.28987 <0.0001

Frequency of 
blood pressure 
measurement 

1.45146 1.57885 1.23457 1.66834 <0.0001

Know symptoms of 
hypoglycemia 

-.47087 .50037 -.53961 -.40214 <0.0001

Know how to treat 
hypoglycemia 

-.33981 .47480 -.40503 -.27458 <0.0001

Knowledge score -1.79902 4.08576 -2.36305 -1.23499 <0.0001

*DM= Diabetes Mellitus
** All variables were tested pre- and post-counseling

Table 3: Linear regression taking the knowledge score as 
the dependent variable.
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Gender (males* vs females) .625 .223 .001 .250 1.000

Living with a family member (No* vs yes) -.975 -.209 .002 -1.601 -.350

*Reference group

Bivariate analysis

Our study results showed that all items of the knowledge score was increased 
significantly from pre to post counseling (p<0.05 for all variables) (Table 2).

Multivariable analysis

The results of the linear regression taking the knowledge score as the 
dependent variable, showed that the female gender would significantly  
increase the knowledge score by 0.625 points (p=0.001, Beta=0.625,  
CI 0.250-1.00), whereas living with a family member would significantly  
decrease the knowledge score by 0.975 points (p=0.002, Beta= -0.975,  
CI -1.601- -0.350) (Table 3).

HBM questionnaire

We calculated the reliability of each scale to assess the quality of our data. 
We obtained high Cronbach alphas for all subscales as follows: susceptibility 
subscale (0.728), severity subscale (0.774), benefits subscale (0.647) and the 
barriers subscale (0.629). Since we obtained high internal consistency, the 
results we obtain from these scales are reliable. The participants’ answers 
are summarized in Table 4.

Correlation between the HBM subscales

The susceptibility score was significantly and positively correlated with the 
severity score and the benefits score (r=0.259 and r=0.680) respectively, 
but negatively correlated with the barriers score (r= -0.290). Moreover, the 
severity score was significantly correlated with the benefits score (r=0.230), 
whereas the benefits score was significantly but negatively correlated with 
the barriers score (r= -0.311) (Table 5).

DISCUSSION
This study attempted to answer two main questions: Does Diabetes Self-
Management Education improve patient knowledge towards diabetes? What 
are the main social and behavioral barriers that affect patient’s compliance 
or seeking medical advices? 

This study found that the program improved patient’s knowledge regarding 
diabetes type II. Thus, patient education about the etiology of diabetes 
should be addressed and clarified by health care professionals, as should 
the associated complications of the disease.[22] The future is to test whether 
these approaches, if adapted to the Lebanese context, will be beneficial and 
culturally-accepted. 

Our findings showed that females had a significantly more increased 
knowledge score after the intervention compared to their male counterparts, 
in opposite to previous studies in the United Arab Emirates and Zimbabwe, 
which found that males had a higher mean knowledge score than 
females[23-24] but in line with other research.[25-27,28] In addition, a recent 
study conducted in Lebanon showed no gender difference in terms of 
knowledge about diabetes.This finding might seem contradictory, but it 
could be a major indication of lack of access to information about diabetes 
mellitus, irrespective of a more active information-seeking behavior. 
It is therefore important that physicians, pharmacists and other health 
care practitioners realize the importance of gender-sensitive diabetes 
self-management education (DSME) based on individual needs, which is 
the cornerstone of care for patients with diabetes as it improves patient  
outcomes[29] and reduces the global burden of diabetes (IDF, Global burden).[30]  
Studies have demonstrated that the knowledge of diabetes is limited, with 
most suggesting educational programs to increase patient awareness about 
diabetes mellitus to improve their ability to cope with the disease.[31-37] 
Thus, patient education about the etiology of diabetes should be addressed 
properly, as should the associated complications of the disease. This can 
be achieved by encouraging health education in schools and by using the 
appropriate language and communication tool to educate the public on 
diabetes. Education should therefore not be limited to clinics and patients 
with diabetes mellitus only. It is worth mentioning that most of the female 
patients were married, therefore we assume that females as mothers and 
wives can be actively involved in increasing awareness for diabetes with 
their families and children. 

In addition patients, who are living with other family members, had 
a significant lower knowledge score. While family influences the self-
management of diabetes, the diabetes of one family member also influences 
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Table 4: HBM questionnaire.

Factor
Strongly 
agree Agree Neutral Disagree

Strongly 
disagree

Susceptibility

My diabetes is well controlled 8 (3.9%) 42 (20.4%) 43 (20.9%) 90 (43.7%) 23 (11.2%)

My diabetes would be worse if I did nothing about it 0 (0%) 3 (1.5%) 9 (4.4%) 96 (46.6%) 98 (47.6%)

I believe that my diet (medications) will help prevent diseases and complications related to diabetes 0 (0%) 2 (1%) 9 (4.4%) 101 (49%) 94 (45.6%)

Severity

My diabetes is no problem to me as long as I feel alright 13 (6.3%) 88 (42.7%) 32 (15.5%) 64 (31.1%) 9 (4.4%)

My diabetes will cause me to be sick a lot 0 (0%) 55 (26.7%) 12 (5.8%) 60 (29.1%) 79 (38.3%)

I believe I will always need my diabetes diet (medications) 2 (1%) 10 (4.9%) 11 (5.3%) 99 (48.1%) 84 (40.8%)

Benefits

I believe I can control my diabetes 0 (0%) 40 (19.4%) 50 (24.3%) 98 (47.6%) 18 (8.7%)

If I change my eating habits, it will probably help me 0 (0%) 7 (3.4%) 19 (9.2%) 142 (68.9%) 38 (18.4%)

My medications would make me feel better 0 (0%) 7 (3.4%) 4 (1.9%) 129 (62.6%) 66 (32%)

Barriers

I would have to change too many habits and follow my diet (medications) 0 (0%) 42 (20.4%) 19 (9.2%) 112 (54.4%) 33 (16%)

It has been difficult following the diet (medications) prescribed to me 2 (1%) 54 (26.2%) 24 (11.7%) 98 (47.6%) 28 (13.6%)

I cannot understand what the doctor told me about my diet (medications) 34 (16.5%) 128 (62.1%) 26 (12.6%) 16 (7.8%) 2 (1%)

Taking my medications interferes with my normal daily activities 3 (1.5%) 121 (58.7%) 23 (11.2%) 51 (24.8%) 8 (3.9%)

I can’t find my medications easily 45 (21.8%) 134 (65%) 23 (11.2%) 4 (1.9%) 0 (0%)

I can’t pay for my medications 17 (8.3%) 118 (57.3%) 45 (21.8%) 26 (12.6%) 0 (0%)

I find difficulties to reach the hospital or doctor to do further check up 41 (19.9%) 122 (59.2%) 20 (9.7%) 22 (10.7%) 1 (0.5%)

Table 5: Correlation between all subscales of the HBM model.

 Susceptibility score Severity score Benefits score  Barriers score
Susceptibility score Pearson Correlation 1 .259** .680 -.290

p-value - <0.0001 <0.0001 <0.0001

Severity score Pearson Correlation .259 1 .230 -.046

p-value <0.0001  - .001 .509

Benefits score Pearson Correlation .680 .230 1 -.311

p-value <0.0001 .001  - <0.0001

Barriers score Pearson Correlation -.290 -.046 -.311 1

p-value <0.0001 .509 <0.0001 - 

other members of the family. Parents of the children’s with diabetes confess 
a change in their life after the diagnosis of diabetes and describe it as not easy 
as before. Parents also have long-term emotional responses to the diabetes 
even several years after diagnosis.[38-40] We hypothesize that this might be 
due to the fact that they are dependent on other family members. Family life 
is very important in the Lebanese culture. Family functioning is associated 
with the values of collectivism in the Lebanese society. One person’s family 
functioning is indicative of their individual status and identity.[41]

Health Belief  Model

According to the health belief model, most of the respondents don’t 
perceive that their disease will progress if they didn’t take their medications 
or comply with diet or physical activity. Those findings shed the lights on 
the major barriers that affect patient’s compliance either on diets or intake 
of the medications. Stressing on these barriers through the intervention can 
help the patients to overcome such barriers. A follow up study to monitor 
the changes using the health belief model after the intervention will aid if 
the program was effective in changing people perception on the severity 
and benefits. 

As the findings show, perceived severity and perceived benefits were 
significantly related to diabetes management. This may be explained 
by the fact that not all the constructs of HBM will directly affect 
diabetes management. Rather, other factors, such as socio-demographic 
characteristics, diabetes knowledge, perception, psychosocial factors, 
patients’ factors and cultural beliefs,[42-43] will have to be all present to 
activate the beliefs.

Other studies also confirm the impact of self-efficacy in increasing self-care 
including Didarlu et al.[44] that reported self-efficacy as a predictive factor 
of self-care behavior in diabetic patients. Also in a study by Henrietta[45] 
and Wen et al.[46] similar results with the findings of the present study were 
reported. The self-efficacy is extremely important factor of behavior that is 
required to solve the problem in difficult conditions.[47] Self-care behaviors 
require awareness, skill and different sources. Further, it has been shown 
that there was a negative relationship between barriers and self-efficacy; 
patients perceiving fewer barriers were more confident in diabetes self-care 
behaviors.[48]

The present study suggests that people with diabetes in Lebanon have high 
self-efficacy. Based on this construct, patients might believe that an action 
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could benefit them and they may act accordingly to achieve the desired 
outcomes due to a high level of confidence in executing the necessary actions.[49]  
Perceived barriers shown to be negatively independent to other factors 
within the HBM model. Thus, to increase self-efficacy in diabetes self-care 
behaviors, patients’ barriers should be addressed by developing appropriate 
knowledge and skills. With the increased cost of living in Lebanon and the 
restrictions of healthcare plans, patient counseling and diabetes education 
provided in community pharmacies, by licensed pharmacists, constitute one 
of many and probably the most efficient interventions. Patients may consult 
and seek advice from community pharmacists without prior appointment 
unlike other health professionals. Pharmacists usually have long-term 
fiducial relationships with most of their chronic patients including those 
with diabetes. They do not only dispense medications, but play a dynamic  
role in quality diabetes care through detection, referral of individuals at risk  
of diabetes and education of patients about their medications’ dosage, side  
effects, administration and monitoring parameters.[50-51] Therefore, this program  
might aid to increase patient’s awareness through pharmacist counseling. 

Limitations

The study didn’t include a control group as major limitation for this study. 
The presence of the control group would help compare between different 
methods of interventions. In addition, patient’s willingness to participate in 
the study also might affect the improvement in the score before and after 
the intervention. The major advantage of this study that it used the same 
validated measurement before and after the intervention and this limited 
instrumentation and measurement biases within the study. Nevertheless the 
program sustainability of the program cannot be detected which is also a 
limitation for this study design.

CONCLUSION
This study has demonstrated that a formal diabetes education program 
can effectively increase patients’ diabetes knowledge. According to the 
health belief model, the main barriers that the patients don’t comply with 
medication and diet since they don’t perceive that the disease is severe or 
they don’t believe that medication and diet will decrease the progression 
of the disease. Therefore this program will heighten patient knowledge 
about the disease and its complications as well as it will highlight on the 
importance of diet and medications in preventing patient deterioration and 
disease progression. 
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