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Abstract 

Introduction: The prevalence of Diabetes Mellitus in United Arab Emirates is estimated to be around 19%. Diabetes 

Mellitus Quality Care and Control program started in 2012 in all Primary Health Care Centers in Dubai in order to 

improve diabetes care services and clinical outcomes. The program adopted a multidisciplinary team approach to patients 

care to ensure proper implementation of diabetes management guidelines. Health care providers training and patients 

education supported this approach. During the period of program implementation, annual audits were conducted to 

monitor changes and gaps in the provided diabetes care services. Objectives: To assess the current Primary Health Care 

Diabetes Mellitus Quality Care and Control program, identify gaps in management, and other factors contributing to the 

improvement of diabetes care. Methods: A retrospective records review of 8642 registered diabetic patients was 

performed in all 13 primary health care centers of Dubai Health Authority during the period from 2012-2016. Annual 

convenience samples were taken. They were consisting of all diabetic patients who attended PHC health centers in the 

month of December in every year. An initial situational audit was conducted in 2012 before program implementation. 

The patient’s data was retrieved from Primary Health Care Electronic Medical Record. The sample was composed of 

1578 in 2012; 1654 in 2013; 2139 in 2014; 1707 in 2015 and 1564 in 2016. Patients with Diabetes mellitus managed in 

PHC facilities were included and those receiving diabetic health care management from other health care facilities were 

excluded. Results: The results showed improvements in care of patients reflected in rates of recorded key clinical 

indicators outcomes. The percentage of diabetic patients with HBA1C <7% increased from 46.05% to 56.25%. The 

percentage of patients with LDL < 100 mg/dL increased from 54.40% to 63.20%, those with controlled blood pressure 

increased from 56.50% to 80.60%. Those on Statins increased from 76.70% to 85.00% and those on (ACEi / ARBs) 

increased from 73.50% to 80.20%. The percentage of patients who had pneumococcal vaccine increased from 55.30% to 

71.21%. About 36.90% were overweight and 47.60% were obese. Conclusion: Managing Diabetes in a quality 

improvement setting produced outcomes that are more positive in terms of control compared to diabetes management 

prior program implementation. Recommendations: Continuous professional training of physicians and nurses on the 

standard DM guidelines, re-enforcing patients’ health education and diet control are essential for continuous 

improvement. 
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1. Introduction 

Non-communicable diseases (NCDs) has attracted 

considerable worldwide attention in recent years as it has 

negative effect on the quality of life of patients and families, 

in addition to the high financial costs on health care system 

[1] [2]. Diabetes Mellitus is one of the NCDs whose 

prevalence is on the continuous rise [1] [2]. In addition to the 

estimated 415 million adults who currently have diabetes, 

there are 318 million adults with impaired glucose tolerance, 

which puts them at high risk of developing the disease in the 

future. By 2040, this will rise to 642 million. [3]One in 11 

adults has diabetes in 2015 and One in 10 adults will have 

diabetes in 2040 [3]. Diabetes is one of the largest global 

health emergencies of the 21st century resulting in life-

changing complications [3] placing a large financial burden 

on individuals and their families and imposing a substantial 

economic impact on countries and national health systems 

[3]. Diabetes is no longer a disease of predominantly rich 

nations, the prevalence of diabetes is steadily increasing 

everywhere, most markedly in the world’s middle-income 

countries [4]. According to the International Diabetes 

Federation, the prevalence in United Arab Emirates is >19 % 

[5]. People with Diabetes in United Arab Emirate are 

estimated to be between 1.086.300 and 1.270.500 in 2015 

and in 2040, it is expected to reach 2.204.600 [4]. Poorly 

managed diabetes results in uncontrolled patients; and will 

lead to consequences on health and well-being, in addition to 

complications developments that affect directly the finances 

of individuals and their families, and the economies of 

nations [1] [2]. Diabetes death is due to relative 

complications especially cardiovascular [1] [6], usually 

against a background of poorly controlled diabetes. Studies 

on effective implementation of local DM guidelines in 

primary healthcare setting showed it helps improving 

management of DM [7]. Primary Health Care Diabetes 

Mellitus Quality Care and Control program is introduced in 

all primary health care Centers in Dubai since 2012. The 

program was implemented through phases, which included: 

a. Conducting a situational analysis of the current situation 

on type 2 Diabetes Mellitus care and control among 

diabetic patients registered in primary health care facilities 

in 2012;in order to obtain baseline information before 

program implementation. 

b. Conducting a focused and continuous training programs 

and medical professional education on standard clinical 

guidelines [8] to all family physicians, nurses dieticians 

and health educators in primary health care facilities and 

participating in continuous professional development 

courses organized by reputable international universities; 

c. Implementing clinical guidelines based on American 

Diabetes Association Guidelines (Standards of Medical 

Care in Diabetes) [8] and providing information systems 

incorporated in patients’ electronic medical records to 

support health care workers proper implementation of the 

guideline; 

d. Implementing team approach through a well-trained 

multidisciplinary health care teams composed of family 

physicians with special interest in diabetes mellitus, 

Diabetic nurse case managers, health educators and 

dieticians; 

e. Conducting annual clinical audits from 2013 until 2016 to 

track gaps and improvement in the PHC DM services. 

The clinical audit was carried out to assess critically the 

quality of medical care given to patients with diabetes 

mellitus in primary health care settings of to Dubai health 

authority. The aim was to determine whether current patient 

management is up to the standard recommended guidelines 

[8]. In this way, if we do find deficiencies in the management 

compared to the accepted standard then we could implement 

changes and suggest recommendations. This would serve to 

improve the delivery of care to DM patients. 

2. Objectives 

This study is carried out with the objective of assessing the 

current Primary Health Care Diabetes Mellitus Quality Care 

and Control program, identifying gaps in management, and 

other factors contributing to the improvement of diabetes 

care. 

3. Methodology 

Program implementation started in 2012 by conducting an 

initial situational audit to produce basic data for comparison 

with data collected in the annual consecutive audits after 

program implementation. Specific clinical indicators were 

audited yearly from 2012 until 2016 and new other indicators 

were added in 2016 audit in order to detect more practice 

gaps for improvement, as well as to cover newly introduced 

services like Retinal Camera Screening, which started in 
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PHC in April 2015. Clinical outcome indicators were based 

on the standard recommended guidelines [8] used for the 

comparisons. 

3.1. Data Collection Source & Method 

Annual retrospective medical records reviews of PHC/DHA 

registered diabetic patients were performed for the period of 

2012-2016. Patients’ data were retrieved from Primary 

Health Care Electronic Medical Record Registry System. The 

assessment of initial situation, before program 

implementation, was conducted in 2012. Annual cyclic audits 

followed, from 2013 until 2016, to monitor progress in 

quality of care with regard to a specific set of defined criteria 

and standards (clinical indicators) (Table 1). Every year, in 

December 31st, patients medical records were reviewed 

retrospectively against the indicators for a twelve months 

period. 

Table 1. Clinical Indicators Best Practices. 

HBA1C Indicators: 
   

% diabetic patients with HBA1C < 7% 
 

40% [14] 56.7 [9] 

The mean Haemoglobin A1C of diabetic patients in PHC 
 

<7% [8] <7.6 [9] 

% of Diabetic patients who performed a minimum of 2 HBA1C (and not more than 4) 
 

80.7% [10] 77.9% [13] 

Retinal Screening Indicators: 
   

% of Diabetic patients who have been screened for retinopathy by retinal camera 
  

82% [11] 

% of Diabetic patients who have abnormal retinal camera image 
  

25.7% [22] 

% of diabetic patients who had ophthalmology referral for dilated funduscopic examination 

in past 12 month 
79% [12] 64% [10] 47.9% [13] 

Lipids/Blood pressure Control Indicators: 
   

% of diabetic patients with LDL cholesterol < 100 mg/dL 
  

62% [13] 

% of diabetic patients with controlled blood pressure (< 140/90 mmhg) 87.3% [13] 74% [12] 65% [14] 

Smoking cessation Indicators: 
   

% of diabetic patients with smoking status documented 
 

80% [14] 73.2 [20] 

% of diabetic patients who are currently smokers 
  

13.9% [15] 

% of diabetic patients referred to smoking cessation clinic 
  

30% 

Prescribing Indicators: 
   

% of diabetic patients on Statins 
 

70% [12] 60% [21] 

% of diabetic patients on ACEi / ARBs 
  

90% [12] 

% of diabetic patients on Metformin 
  

90% 

% of diabetic patients on Aspirin 
  

55.1% [13] 

Renal Function Tests Indicators: 
   

% of diabetic patients with Urine Micro-albumin tested in past 12 months Once Yearly [21] 90% [12] 83.4% [13] 

% of diabetic patients with eGFR tested in past 12 months 
  

>90% [12] 

Immunization Indicators: 
   

% of diabetic patients who had pneumococcal vaccine 
  

70% [16] 

% of diabetic patients who had influenza vaccine 
 

90% [16] 62% [10] 

Dental Care Indicator: 
   

% of diabetic patients who had dental care 
  

61.2% [17] 

Foot Care Indicator: 
   

% of diabetic patients who had foot examination 80% [14] 73% [10] 62.3 % [13] 

Waist Circumference Indicators: 
   

% of diabetic patients who had waist circumference checked every visit 
  

Once Yearly [11] 

% of male diabetic patients who had waist circumference <102cm 
  

20% 

% of female diabetic patients who had waist circumference < 88cm 
  

46.8% [18] 

BMI Indicators: 
   

% of diabetic patients who had BMI checked every visit 
 

Every Visit [21] 61.5% [13] 

% of diabetic patients who had Normal BMI (18.5-24.9) 
  

48% [23] 

% of diabetic patients who are overweight (BMI 25-29.9) 
  

39% [23] 

% of diabetic patients who are obese (BMI ≥30) 
 

17.4% % [13] 13% [23] 

Health and Diet Education Indicators: 
   

% of diabetic patients referred to health education and dietician education 
 

>94% [10] 64.3% [13] 

% of diabetic patients attended health education and dietician appointment 
 

>94% [10] 64.3% [13] 

% of diabetic patients who have a self-management plan 
  

95% 

 
3.2. Audit Sample 

A retrospective records review of 8642 registered diabetic 

patients was performed in all 13 primary health care centers 

of Dubai Health Authority during the period from 2012-

2016. Annual convenience samples were taken. They were 

consisting of all diabetic patients who attended PHC health 

centers in the month of December in every year. Samples 

were as follow: 1578 in 2012; 1654 in 2013; 2139 in 2014; 

1707 in 2015 and 1564 in 2016. 

3.3. Audit Population 

Patients with Diabetes Mellitus registered in PHC health 

centers and followed up by the family physicians. 
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3.4. Audit Criteria and Standards (Clinical 

Indicators) 

Criteria were selected based on the standard recommended 

guidelines [8]. Targets were set on annual basis and 

benchmarked to the available local, regional or international best 

practices when available, otherwise to the results of initial 

situational audit and field practice observation (Table 1). 

3.5. Audit Inclusion Criteria 

Patient with Diabetes mellitus managed and followed up for 

one year and more in PHC facilities. 

3.6. Audit Exclusion Criteria 

Patients with Diabetes Mellitus receiving diabetic health care 

management from health care facilities out of PHC facilities, 

and those who did not complete one year of follow up within 

PHC facilities. DM patients who have contraindications to 

metformin, Angiotensin Converting Enzymes Inhibitors 

(ACEi), Angiotensin Receptors Blockers (ARBs), Aspirin, 

Pneumococcal vaccine and Influenza vaccine were also 

excluded in the corresponding clinical indicator. 

3.7. Audit Tool 

Structured excel audit tool included domains of socio-

demographic data, quality of care & Diabetes Mellitus 

control measurements, referred to standard recommended 

guidelines [8]. 

3.8. Data Analysis 

Microsoft excel and SPSS software program version 19 were 

used. Z test was used for comparison of two proportions. 

Student “t” test was used for comparison of means of two 

independent samples. ”p” value < 0.05 was the cut-off level 

of significance. 

4. Results 

4.1. Clinical Indicators Related to HBA1C 
(Table 2, Figure 1) 

The percentage of DM patients with HBA1C<7% increased 

from 46.05 % in 2012 to 56.25% in 2016. The Mean 

Haemoglobin A1C improved from 7.40% to 7.20 %. Both 

results were statistically significant (p value<0.0001). The 

percentage of those who performed two HBA1C increased 

from 83.20% to 85.20 %. This result was not statistically 

significant. 

4.2. Clinical Indicators Related to Eye Care 

(Table 2, Figure 2) 

The percentage of DM patients screened for retinopathy by 

retinal camera increased from 30% in 2015 to 46.91% in 

2016. 36.50% of them had abnormal retinal image. The 

percentage of DM patients who had a routine ophthalmology 

referral for dilated funduscopic examination in the past 12 

months decreased from 83.9% in 2012 to 82% in 2016. 

4.3. Clinical Indicators Related to 

Cardiovascular Care (Table 2, Figure3) 

The percentage of DM patients with LDL < 100 mg/dL 

increased from 54.40% in 2012 to 63.20% in 2016. The 

percentage of those with controlled blood pressure (<140/90 

mmhg) increased from 56.50% in 2012 to 80.60% in 2016. 

Both results were statistically significant (p value<0.0001). 

4.4. Clinical Indicators Related to Smoking 

Habits (Table 2, Figure 4) 

Smoking status in patients’ medical records was well 

documented since 2012, and continue to improve from 

90.30% in 2012 to 99.40% in 2016. This result was 

statistically significant (p value<0.0001). The percentage of 

DM patients who are currently smokers decreased from 

9.30% in 2012 to 7.97% in 2016. This result was not 

statistically significant. The percentage of smokers referred 

to smoking cessation clinic was 10.50 % in 2016. 

4.5. Clinical Indicators Related to 

Appropriate Prescribing (Table 2, 
Figure 5) 

The percentage of DM patients on Statins increased from 

76.70% in 2012 to 85.00% in 2016; on ACEi / ARBs 

increased from 73.50% to 80.20%; both results were 

statistically significant (p value<0.0001). The percentage of 

DM patients on Metformin was 94.40 in 2016; and on 

Aspirin was 60.10% in 2016. 

4.6. Clinical Indicators Related to Renal 

Functions (Table 2, Figure 6) 

The percentage of DM patients who had a Urine Micro 

albumin test in past 12 months was 87.70 % and those who 

had a eGFR test in past 12 months was 97.87 % in 2016. 

4.7. Clinical Indicators Related to 

Immunization (Table 2, Figure 7) 

The percentage of DM patients who had pneumococcal 

vaccine increased from 55.30% in 2012 to 71.21% in 

2016and those who had influenza vaccine increased from 

22.80% to 44.70%. Both results were statistically significant 

(p value<0.0001). 

4.8. Clinical Indicators Related to Dental 

and Foot Care (Table 2, Figure 8, 9) 

The percentage of DM patients who had dental care 
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decreased from 82.70% in 2012 to 75.10% in 2016. This 

result was statistically significant (p value<0.0001). 

The percentage of diabetic patients who had foot examination 

every visit decreased from 86.80% in 2012 to 78.60% in 

2016. This result was statistically significant (p 

value<0.0001). 

4.9. Clinical Indicators Related to Weight 

Assessment (Table 2, Figures 10, 11) 

The percentage of DM patients who had waist circumference 

checked every visit was 77.10% in 2016. 29.80% of males 

had waist circumference >102cm and 58.80% female had 

waist circumference >88cm. BMI indicators in 2016 showed 

the percentage of DM patients who had BMI checked every 

visit was 97.00%; only 12.90% of them had Normal BMI 

(18.5-24.9), 36.90% were overweight and 47.60% were 

obese (BMI ≥30) 

4.10. Clinical Indicators Related to Health 

and Diet Education (Table 2, Figure 

12) 

The percentage of DM patients referred to health and diet 

education in 2016 was 64.50 % but only 43.30% of them 

attended their appointment. 

Table 2. Audit Results (X= audit did not include this indicator in this year). 

 
2012 2013 2014 2015 2016 

 
Target Result Target Result Target Result Target Result Target Result 

HBA1C Indicators: 

% HBA1C < 7% >45% 46.05% >45% 49.80% >45% 50.00% >45% 48.21% >46% 56.25% 

Mean Haemoglobin A1C <7.5% 7.40% <7.5% 7.30% <7.5% 7.40% <7.5% 7.39% <7.5% 7.20% 

% of 2-4 HBA1C in a year >80% 83.20% >85% 88.50% >90% 84.10% >85% 83.50% >95% 85.20% 

Retinal Screening Indicators: 
        

% Retinal camera screening X X X X X X >35% 30.00% >35% 46.91% 

% Abnormal retinal camera image X X X X X X X X X 36.50% 

% of ophthalmology referral >80% 83.90% >80% 74.00% >80% 81.20% >80% 61.30% >90% 82.00% 

Lipids/Blood pressure Control Indicators: 
       

% LDL cholesterol < 100 mg/dL >60% 54.40% >60% 74.30% >60% 59.70% >60% 58.30% >60% 63.20% 

% of controlled blood pressure (< 140/90 

mmhg) 
>60% 56.50% >60% 86.60% >60% 64.40% >60% 81.50% >60% 80.60% 

Smoking cessation Indicators: 
        

% of smoking status documented >95% 90.30% >95% 98.50% >95% 94.80% >95% 92.40% >95% 99.40% 

% of smokers <10% 9.30% <10% 9.50% <10% 8.60% <10% 11.80% <5% 7.97% 

% of referred to smoking cessation clinic x x x x x x x x >30% 10.50% 

Prescribing Indicators: 

% on Statins >80% 76.70% >80% 99.20% >80% 81.50% >80% 81.50% >80% 85.00% 

% on ACEi / ARBs >80% 73.50% >80% 96.80% >80% 71.70% >80% 60.70% >80% 80.20% 

% on Metformin x x x x x x x x >90% 94.40% 

% on Aspirin x x x x x x x x >80% 60.10% 

Renal Function Tests Indicators: 

% of Urine Micro-albumin tested in past 12 months x x x x x x x x >95% 87.70% 

% of eGFR tested in past 12 months x x x x x x x x >95% 97.87% 

Immunization Indicators: 

% of pneumococcal vaccine >50% 55.30% >60% 78.80% >70% 55.80% >70% 65.10% >80% 71.21% 

% of influenza vaccine >50% 22.80% >50% 25.20% >50% 26.40% >50% 31.60% >95% 44.70% 

Dental Care Indicator: 
         

% dental care >80% 82.70% >80% 63.10% >80% 78.00% >80% 73.10% >95% 75.10% 

Foot Care Indicator: 
         

% of foot examination >80% 86.80% >90% 98.50% >95% 83.80% >95% 84.60% >95% 78.60% 

Waist Circumference Indicators: 

% of waist circumference checked every visit x x x x x x x x >80% 77.10% 

% of male waist circumference <102cm x x x x x x x x <20% 29.80% 

% of female waist circumference < 88cm x x x x x x x x <20% 58.80% 

BMI Indicators: 

% of BMI checked every visit x x x x x x x x >95% 97.00% 

% of Normal BMI (18.5-24.9) x x x x x x x x >60% 12.90% 

% of overweight (BMI 25-29.9) x x x x x x x x <20% 36.90% 

% of obese (BMI ≥30) x x x x x x x x <20% 47.60% 

Health and Diet Education Indicators: 

% referred to health and diet education x x x x x x x x >60% 64.50% 

% attended health and diet appointment x x x x x x x x 1 43.30% 

% of self-management plan x x x x x x x x >95% 96.90% 
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Figure 1. HBA1C Indicators. 

 

Figure 2. Retinal Screening Indicators. 

 

Figure 3. Lipids/Blood pressure Control Indicators. 
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Figure 4. Smoking cessation Indicators. 

 

Figure 5. Prescribing Indicators. 

 

Figure 6. Renal Function Tests Indicators. 
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Figure 7. Immunization Indicators. 

 

Figure 8. Dental Care Indicator. 

 

Figure 9. Foot Care Indicator. 
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Figure 10. Waist Circumference Indicators. 

 

Figure 11. BMI Indicators. 

 

Figure 12. Health and Diet Education Indicators. 
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5. Discussion 

A comparison with other studies shows the audit results of PHC 

in Dubai is reaching or exceeding the results of several best 

practices elsewhere. A study published in 2006 by Arch et al [9] 

showed HBA1C<7% was 48.9% in USA and 56.7% in England, 

while the mean HBA1C was in the USA 7.7% and in England 

7.6%. Additionally, the national healthcare quality and 

disparities reports shows that DM patient’s performing 2 or 

more hemoglobin A1C measurements was 75.10% in 2014 [10]. 

Kaiser Permanente group Health Foundation in Washington had 

79.9% ophthalmology referral for dilated funduscopic, 74% had 

controlled blood pressure, 70% were on statins, 90% had eGFR 

tested in 2016 [12]. A study conducted in Qatar PHC showed in 

2010 the percentage of diabetic patients with LDL < 100 mg/dL 

at 62% and level of patients on aspirin at 55.1%, [13]. 

The above indicators results in PHC / DHA 2016 were better 

probably due to the concentrated and continuous training of 

health care providers on the standard guidelines. The annual 

cyclic audits helped as well in annually addressing gaps in 

management. The Physician Alliance report of 2016, 

Michigan USA, stated that the national benchmark for retinal 

screening in diabetics is 82% and the result reached was only 

55% [11]. In PHC / DHA 2016, result was lower because the 

retinal screening camera was implemented in April 2015 and 

result needs more time to improve. 

In USA, the national healthcare quality and disparities reports of 

the agency of healthcare research and quality, shows that 

diabetic patients who had health and diet education in 2014 is 

94% [10]. In PHC / DHA 2016, result were lower because not 

all patients who had referral to health and diet education 

attended their appointment. American Association of Diabetic 

Educators recommend targets of 70% for influenza vaccine and 

90% for pneumococcal vaccine [16]. In PHC / DHA 2016, 

results were still below the recommended targets most probably 

because immunization was not sufficiently addressed in patients’ 

health education. Centers for Diseases Control and Prevention 

recommend as an objective in 2020 to increase the proportion of 

persons with diagnosed diabetes who have at least an annual 

dental examination to 61.2% as their actual percentage in 55.6% 

[17]. In PHC / DHA 2016, result was better. A study conducted 

in 2011 in UAE showed the percentage of female diabetic 

patients who had waist circumference >88cm is 46.8% [18]. In 

PHC / DHA 2016, result was higher which reflect the problem 

of obesity in UAE is increasing. 

6. Conclusion 

Implementation of Diabetes Mellitus Quality Care and Control 

Program in Dubai primary health care centers showed 

remarkable and significant improvements in health care 

provided to diabetic patients. Based on different outcomes 

indicators, it was clear that managing Diabetes in a quality 

improvement setting produced outcomes that are more positive 

in terms of control compared to diabetes management prior 

program implementation. Provision of continuous professional 

development training of physicians and nurses on the standard 

DM guidelines, ensured continuous improvement in DM 

program clinical outcomes, and had an effective role in 

improving the decline in the some clinical indicators in 2014. 

Most improved clinical indicators were those related to HBA1C, 

Retinal Camera Screening, LDL and Blood Pressure control, 

Prescribing Statins, ACEi/ARBs, Metformin and Aspirin, and 

Percentage of immunization. 

Recommendations 

It is recommended to continue professional training of 

physicians and nurses on the standard DM guidelines, as well as 

to consolidate the training content by adding new topics such as 

management guidelines of dyslipidemia, Hypertension, smoking 

cessation, and diabetic foot examination to ensure continuous 

improvement in DM program clinical outcomes. It is also 

recommended to re-enforce patients’ health education, diet 

control and lifestyle modifications in addressing the problem of 

overweight and obesity. Additional necessary recommendation 

include reminders notifications in the electronic medical record 

on the due time for foot examination, immunization, important 

laboratory tests including HBA1C and Urine Micro albumin, 

referrals to ophthalmology for dilated funduscopic examination, 

to smoking cessation clinic, to dental clinic and to health and 

diet educators. It is also recommended to improve the two ways 

communication with patients through reminders notifications. 
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