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T he incidence of diabetes has been rising worldwide over 

the past several decades due to obesity, lack of exercise, 

smoking, and unhealthy diets rich with carbohydrates 

and fats.1 According to the estimates of the International Diabetes 

Federation, about 463 million individuals were living with diabetes 

around the world in 2019.2

Pharmacists are increasingly included in multi–health care 

professional teams. The mission of the pharmacist is provision of 

pharmaceutical care, which can be defined as direct, responsible 

provision of drug-related care for the goal of achieving specific 

outcomes that can improve the quality of life of the patient. Results 

of previous studies have shown that pharmaceutical care services 

improved pharmacotherapy, glycemic control, lipid profile, and 

quality of life of patients with diabetes.3,4

As scholarly peer-reviewed articles reporting on the role of 

pharmacist in caring for patients with diabetes accrue, there is a 

need to identify, summarize, and qualitatively synthesize evidence 

on the potential pharmaceutical care services that pharmacists can 

provide to patients with type 1 and type 2 diabetes. A systematic 

scoping review of the peer-reviewed literature on the role of phar-

macists in caring for patients with type 1 and type 2 diabetes had 

not yet been conducted. Therefore, we undertook this systematic 

scoping review to analyze the literature published on the roles of 

pharmacists in caring for patients with type 1 and type 2 diabetes. 

Another aim of this systematic scoping review was to qualitatively 

synthesize evidence on all potential pharmaceutical care services 

that could be offered by pharmacists while caring for patients with 

type 1 and type 2 diabetes.

METHODS
This review was conducted and reported in adherence to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses state-

ment. Adherence to the statement is shown in eAppendix Table 1 

(eAppendix available at ajmc.com). The protocol of this systematic 

scoping review was registered in Open Science Framework (Center 

for Open Science) as registration doi:10.17605/OSF.IO/5X4GY.
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ABSTRACT

OBJECTIVES: Diabetes is a major chronic health issue that 
continues to grow rapidly on a global level. Pharmacists 
are highly trusted and accessible health care providers. 
This systematic scoping review of the scholarly peer-
reviewed published literature was performed to qualitatively 
synthesize evidence on all potential pharmaceutical care 
services that could be offered by pharmacists while caring 
for patients with type 1 and type 2 diabetes.

STUDY DESIGN: Systematic scoping review.

METHODS: We conducted a systematic scoping review of 
the PubMed, Cochrane, ScienceDirect, and Google Scholar 
databases from inception to June 2020 using Medical 
Subject Headings and keywords relevant to diabetes and 
pharmaceutical care services. Quality of the articles was 
appraised using the appropriate critical appraisal tools. 
Data collected on pharmaceutical care services were 
synthesized qualitatively.

RESULTS: A total of 56 articles were included in this 
systematic scoping review. A total of 86 pharmaceutical 
care services were qualitatively summarized. Services 
were related to screening for/prevention of diabetes (2.3%), 
supporting patients (7.0%), taking history (3.5%), patient 
education (17.4%), assessment/designing care plans (10.5%), 
efficiency (3.5%), collaboration (2.3%), identification/
resolution of medication-related problems (26.7%), 
dispensing (7.0%), patient adherence (4.7%), saving costs 
(7.0%), monitoring/improving outcomes (5.8%), and follow-
up (2.3%). Blinded randomized controlled trials and precise 
estimation of the effect of pharmacist interventions in caring 
for patients with type 1 and type 2 diabetes are needed.

CONCLUSIONS: Pharmacists are increasingly included 
in multi–health care professional teams. Pharmacists are 
providers of pharmaceutical care services that can improve 
pharmacotherapy, reduce costs, and improve quality of life 
of patients with diabetes.
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Search Strategy

To identify relevant articles, 4 electronic databases were searched: 

PubMed, Cochrane Library, ScienceDirect, and Google Scholar. The 

search strategy was adopted for each database using Medical Subject 

Headings and relevant keywords. The search strategy is shown in 

eAppendix Table 2. The search syntaxes were created through 

combining the keywords using AND OR functions. The protocol 

of this search was informed by previous systematic searches.5-7 

The search was conducted to include articles indexed up to and 

including May 1, 2021. A back snowballing approach was conducted 

as a secondary search within the references of the articles that were 

identified through the database search to identify more potential 

studies that could be selected and included.8

Selection of the Articles

Three investigators (F.T., R. Salah, and S.R.), who were final-year Doctor 

of Pharmacy students, conducted the literature search through the 

databases. The search was supervised by the senior investigator (R. 

Shawahna), who was trained to conduct a literature search through 

the databases used in this study by a senior librarian. The search 

strategy was reviewed by a senior librarian before it was applied in 

this study. Studies identified through the databases were imported 

as research information systems documents that could be opened 

in EndNote (Clarivate Analytics) and comma-separated values files 

that could be opened using Microsoft Excel (Microsoft Inc).9,10 

The duplicate studies were removed. Three investigators (F.T., R. 

Salah, and S.R.) screened the identified studies against the inclusion 

and exclusion criteria. Discrepancies were resolved by discussion 

and consensus among the 3 researchers and the supervisor. Three 

investigators (F.T., R. Salah, and S.R.) screened the titles and abstracts 

of the identified studies that would be selected for a full-text review. 

Again, discrepancies were resolved by discussion and consensus 

among the 3 investigators and the supervisor.

Inclusion and Exclusion Criteria

Studies were candidates for a full-text review if they were related 

to pharmaceutical care services in diabetes. Priority for inclusion 

was given to studies reporting on the roles and services provided by 

pharmacists to patients with diabetes. The search was not restricted to 

a specific country of origin, year of publication, 

or publication status. Studies were excluded 

when they were reported in languages other 

than English, did not report on the role of 

pharmacists, or were not relevant to diabetes. 

Poster presentations in conferences, letters 

to the editors, and editorials were excluded.

Quality Appraisal 

The quality of each article was appraised using 

the appropriate critical appraisal tool of the 

Critical Appraisal Skills Programme.11 The quality 

of each article was appraised by 3 investigators 

(F.T., R. Salah, and S.R.) independently. Discrepancies were resolved by 

discussion and consensus among the 3 investigators and the supervisor.

Data Extraction and Synthesis

Three investigators (F.T., R. Salah, and S.R.) reviewed the full text of the 

selected studies independently. The investigators used text highlight 

tools and sticky notes to identify and mark the text on pharmaceu-

tical services, pharmacist interventions, or recommendations for 

patients with diabetes. Discrepancies were resolved by discussion 

and consensus among the 3 investigators and the supervisor.

A data extraction form was specifically created for this study using 

Microsoft Excel. The data extraction form is shown in eAppendix 

Table 3. The 3 investigators (F.T., R. Salah, and S.R.) identified the 

relevant information needed for data collection independently. To 

ensure reproducibility, the process was repeated. Discrepancies were 

resolved by discussion and consensus. The text was analyzed and 

items relevant to pharmaceutical services, pharmacist interventions, 

or recommendations for patients with diabetes were collected. 

Because of the heterogeneous nature of the data, the results were 

presented as qualitative synthesis.9,10

RESULTS
Articles Included

After removing the duplicates, a total of 257 articles were identified. 

Upon initial screening, 107 articles were excluded. After screening 

against the inclusion and exclusion criteria, 94 articles were 

excluded. The excluded documents were editorials, letters to the 

editor, conference presentations, non-English articles, and those 

lacking pharmaceutical care services in diabetes. A total of 56 articles 

were included in the scoping analysis. Of those, 41 (73.2%) were 

research articles and 15 (26.8%) were review articles. Further, of the 

56 articles included, 10 (17.9%) reported interventions by clinical 

pharmacists, 23 (41.1%) reported interventions by community 

pharmacists, 6 (10.7%) reported collaborative services, 12 (21.4%) 

reported on adherence, and 5 (8.9%) reported on counseling. 

A summary of the included studies is provided in eAppendix 

Table 4. The selection process is shown in the Figure. Detailed 

characteristics of the selected articles are shown in the eAppendix.

TAKEAWAY POINTS

Major databases were systematically searched for articles reporting on pharmaceutical 
care services for patients with diabetes, and 86 pharmaceutical care services were qualita-
tively synthesized.

 › Pharmacists are increasingly included in multi–health care professional teams in health 
systems around the world.

 › Pharmaceutical services were shown to improve health outcomes of patients with diabetes.

 › Pharmaceutical services (n = 86) that can be offered to patients with diabetes were 
qualitatively synthesized.

 › Findings of this review might be helpful in improving pharmaceutical care services for 
patients with diabetes.
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Quality Appraisal
Articles reporting original studies, systematic 

reviews, and cohorts were assessed for quality 

using the appropriate tools. All articles included 

had acceptable quality in most of the domains. 

The majority of the studies lacked blinding and 

precise estimates of the effect of the interven-

tion. Some of the systematic reviews lacked 

reporting of precise results and some cohort 

studies lacked reporting of confounding factors 

and precise results. Case-control studies lacked 

reporting of precise effects of the treatment. 

Results of the quality appraisal are shown in 

eAppendix Table 5.

Roles of Pharmacists in Caring for 
Patients With Diabetes 

A total of 86 pharmaceutical care services were 

qualitatively summarized. Services were related 

to screening for/prevention of diabetes (2.3%), 

supporting patients (7.0%), taking history 

(3.5%), patient education (17.4%), assessment/

designing care plans (10.5%), efficiency (3.5%), 

collaboration (2.3%), identification/resolu-

tion of medication-related problems (26.7%), 

dispensing (7.0%), patient adherence (4.7%), 

saving costs (7.0%), monitoring/improving 

outcomes (5.8%), and follow-up (2.3%). Details 

are provided in the Table.

DISCUSSION
This systematic scoping review sought to 

identify and summarize scholarly peer-reviewed 

articles reporting on pharmaceutical care of 

patients with type 1 and type 2 diabetes. To the 

best of our knowledge, this is the first systematic scoping review 

of the scholarly peer-reviewed literature on pharmaceutical care 

of patients with type 1 and type 2 diabetes. The study findings will 

prove informative to decision makers in health care organiza-

tions who need to make appropriate decisions about integrating 

pharmacists into multi–health care provider teams who care for 

patients with type 1 and type 2 diabetes, or who are expanding 

pharmaceutical services.

The studies included in this systematic scoping review focused 

on care services provided by pharmacists to patients with type 1 

and type 2 diabetes.12-15

Screening for and Prevention of Diabetes

Today, pharmacists can play a vital role in screening for risk 

factors and identifying individuals who are at risk of developing 

diabetes.16 Contemporary pharmacies are well equipped with 

advanced tools that can be used to measure weight, height, 

blood glucose, hemoglobin A
1c

, blood pressure, and lipid profile 

including total cholesterol, high-density lipoprotein, low-density 

lipoprotein, and triglycerides.17 Pharmacists can also play a vital 

role in educating individuals on how to mitigate their risk factors 

and reduce their risk of developing diabetes in the future. Once 

indicators that warrant attention are identified, pharmacists can 

refer the patients to seek formal screening and diagnostic services 

in specialty care.18 These practices can promote early diagnosis, 

improve management, and delay onset of complications associ-

ated with diabetes.19

Supporting Patients Through Effective Relationships

Pharmacists are highly accessible and trusted health care providers.3 

During their education/training, pharmacists learn how to warmly 

greet their patients, make them feel comfortable, pay attention 

FIGURE. Flow Diagram of the Preferred Reporting Items for Systematic Reviews 
and Meta-analysis
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TABLE. Pharmaceutical Care Services Provided for PWD

Category # Items 

Screening for and 
preventing diabetes

1 Conducting diabetes awareness activities and regular screening 

2 Helping to identify PWD

Supporting patients 
through effective 
relationships

1 Building strong relationships with PWD

2 Becoming a reliable source of information for PWD

3 Answering patients’ questions relevant to the disease and medications

4 Increasing patient involvement in the care plan

5 Giving social and emotional support to PWD

6 Understanding patients’ perceptions, expectations, and fears related to the disease and treatment

Taking history

1 Obtaining a complete and reliable medication history for PWD

2 Documenting patient medical information, medication use, and laboratory findings

3 Conducting medication reconciliations whenever necessary

Patient education 

1 Educating PWD and/or their caregivers about prediabetes and how to prevent/delay development of diabetes

2 Educating PWD and/or their caregivers about weight control, diet, and exercise

3 Educating PWD and/or their caregivers about smoking cessation and alcohol use

4 Educating PWD and/or their caregivers about diabetes and its treatment

5 Educating PWD and/or their caregivers about the acute and chronic complications of diabetes

6
Educating PWD and/or their caregivers about the dosage forms, routes of administration, and frequency of administration 
of antidiabetic medications

7 Educating PWD and/or their caregivers about the adverse effects and contraindications of antidiabetic medications

8 Educating PWD and/or their caregivers about drug-drug, drug-food, and drug-herb interactions of antidiabetic medications

9 Educating PWD and/or their caregivers about storage and handling of antidiabetic medications

10 Educating PWD and/or their caregivers about novel antidiabetic medications, including insulin pens and pumps

11
Educating PWD and/or their caregivers about the appropriate time and technique for administration  
of antidiabetic medications

12 Educating PWD and/or their caregivers how to achieve glycemic goal 

13 Educating PWD and/or their caregivers about glucometers and electronic medication reminders

14 Educating PWD about self-monitoring, self-care, and diabetic foot care

15 Educating society at large about diabetes and how to maintain a healthy lifestyle

Assessing patients 
and designing 
care plans

1 Checking the suitability of each antidiabetic medication, dose, and frequency for the specific patient

2
Making an individualized report card/record containing medical history, medications, vital signs, and laboratory test values 
for each patient

3 Providing an individualized care plan that is suitable for the clinical and socioeconomic status of the patient

Care planning

1 Participating in multi–health care provider assessments of PWD

2 Participating in multi–health care provider development of therapeutic plans

3 Advising on initiating, adjusting, and discontinuing medications

4 Managing polypharmacy, including prescription and nonprescription medications 

5 Advising on timing of injection/administration in relation to meals

6 Participating in multidisciplinary case discussions, ward rounds, and development of clinical protocols

Efficiency in 
providing services

1 Developing measures to avoid medication errors, duplications, and missing medication orders

2 Assessing episodes of hypoglycemia and/or hyperglycemia and designing plans to avoid them

3 Checking for incidence of adverse effects, allergies, and/or drug interactions, and designing measures to resolve them

Collaborating 
with other health 
care providers

1 Establishing collaborative relationships with other health care providers

2
Referring PWD to endocrinologists and/or other professionals (eg, eye or foot care) and reminding PWD to schedule annual 
eye and foot examinations

(continued)
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TABLE. (Continued) Pharmaceutical Care Services Provided for PWD

Category # Items 

Screening for,  
identifying, 
and resolving 
medication-related 
problems, including 
those related to:

1 Antidiabetic medications

2 Adverse effects of antidiabetic medications

3 Allergic reactions related to antidiabetic medications

4 Drug-drug interactions of antidiabetic medications

5 Drug-food interactions of antidiabetic medications

6 Contraindications of antidiabetic medications

7 Low/suboptimal doses of antidiabetic medications

8 High/toxic doses of antidiabetic medications

9 Doses of medications that are inappropriate for the renal function of PWD

10 Doses of medications that are inappropriate for the hepatic function of PWD

11 Inappropriate frequencies of antidiabetic medications

12 Inappropriate duration of antidiabetic medications

13 Inappropriate dosage form of antidiabetic medications

14 Inappropriate route of administration of antidiabetic medications

15 Duplicate antidiabetic medications

16 Ineffective antidiabetic medications 

17 Misunderstanding of directions to use antidiabetic medications

18 Issues relevant to preferences of the patient of antidiabetic medications

19 Costs of antidiabetic medications

20 Availability of antidiabetic medications

21 Incorrect spelling of order relevant to antidiabetic medications

22 Unclear orders of antidiabetic medications 

23 Illegible handwritten orders of antidiabetic medications

Dispensing 
medications

1 Verifying the validity of the prescription

2 Packaging and labeling of antidiabetic medications adequately for dispensing

3 Dispensing the right antidiabetic dosage forms, doses, and amounts

4 Checking the expiry date and informing PWD and/or their caregivers to check the expiry date of the antidiabetic medications

5
Educating PWD and/or their caregivers how to crush or divide specific antidiabetic medications and educating them about 
medication that should not be crushed or divided

6 Dispensing appropriate tools for administrating antidiabetic medications such as insulin syringes

Improving patients’ 
adherence to 
their medications

1 Assessing adherence to diabetic medications with regard to medication frequency, timing, and administration 

2 Identifying causes of nonadherence to medications among PWD and designing measures to improve adherence

3 Providing special medication containers, educational leaflets, and medication schedules to increase patient adherence

4 Promoting the use of new technologies to improve adherence of PWD to their medications

Saving costs

1 Using the most appropriate cost-effective antidiabetic alternatives 

2 Preventing the use of unnecessary medications

3 Offering affordable blood glucose testing

4 Offering affordable first aid services

5 Encouraging the use of medical insurance

6 Informing PWD of the availability of free/affordable health care services/screening/educational days

Monitoring 
and improving 
patient outcomes

1 Improving satisfaction and quality of life of PWD

2 Improving care and preventing development of complications among PWD

3 Decreasing hospital admissions and days of hospitalization among PWD

4 Decreasing health care costs incurred by PWD and/or the health care system

5 Improving overall clinical outcomes among PWD

Follow-up 

1 Planning regular follow-ups through face-to-face consultation and/or telephone call

2
Reminding PWD about having periodic laboratory tests, monitoring glycemic parameters, lipid profile, and blood 
pressure readings

PWD, patients with diabetes.
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to their health care needs, listen, and answer their questions.20 

Patients often have fears and negative perceptions about their 

diabetes. Pharmacists can address these negative perceptions by 

reassuring patients and providing them with emotional support. 

These services have been shown to improve patients’ quality of life.21

Taking History

Pharmacists can take complete and reliable medication histories 

from their patients. These histories are vital in informing lifestyle 

and pharmacotherapeutic interventions.19 Pharmacists are also 

competent in conducting medication reconciliations. Access to 

complete patient information has been shown to facilitate the 

design of suitable care plans, making recommendations, and/or 

amending care plans.22

Patient Education

Education about diabetes. Pharmacists can play an important role 

in educating patients about their diabetes, what complications are 

associated with unmanaged diabetes, how to live and cope with 

diabetes, how to monitor blood glucose levels, and how to prevent/

delay the incidence of complications.23,24 It has been argued that well-

informed patients are more likely to achieve glycemic control.19,25,26

Education about antidiabetic medications. Pharmacists are 

experts in medications and can educate patients on how to get the 

most benefit out of their medications.23 Pharmacists have designed 

appropriate interventions to increase patients’ general attentiveness 

to their medications: when to use them, how to use them, how to 

store them, what adverse effects could be associated with them, and 

what medications, herbs, and foods to avoid while taking them.27,28

Education about lifestyle modifications. Pharmacists can educate 

patients on how to lead a diabetes-compatible lifestyle, including, 

for instance, a healthy diet, regular exercise, weight control, and 

smoking cessation.19 Some patients can adequately control their 

blood glucose with lifestyle modifications and decrease their 

dependence on antidiabetic medications.29

Education about self-management. Pharmacists can also educate 

patients how to self-manage their diabetes. Patients can learn how 

to adequately use home monitoring devices, such as glucometers 

and digital blood pressure monitors, and how to keep track of and 

document their home readings.16 Patients can learn what ranges 

are considered normal or target and when to seek medical advice.27 

Pharmacists can also teach their patients, especially those with 

type 1 diabetes, how to recognize, avoid, and/or manage states 

of hypoglycemia.

Assessment of Patients and Designing Care Plans

Pharmacists help assess patients with diabetes based on their history 

and laboratory tests to initiate, adjust/modify/optimize, and/or 

discontinue mediation therapy.30 In modern health care delivery, 

patients’ cases are presented in multidisciplinary health care team 

discussions in which pharmacists actively participate. Often, the 

best care plan decisions are those made jointly.19

Individualized Care Plans
Individualized pharmaceutical services should be designed and 

provided to patients after a complete discussion of their medical, 

family, and social history; laboratory findings; glycemic control; 

comorbid conditions; and macrovascular and microvascular 

complications.24 Individualized care plans have been advocated 

as a useful approach to effectively address patients’ specific health 

care needs.19,31

Efficiency in Providing Services

In modern health care systems, pharmacists have several roles 

and responsibilities that, when performed efficiently, have been 

shown to improve the quality of care provided to patients; this has 

translated into improved glycemic control and delaying short-term 

and long-term complications of diabetes.32,33

Collaboration With Other Health Care Providers

Study results have shown that including pharmacists in the care team 

often results in improved medication management, optimization 

of medication regimens, reduction of medication-related problems, 

and easier achievement of therapeutic goals.30,34,35 Additionally, 

inclusion of pharmacists was shown to complement the expertise of 

other health care providers and enable provision of comprehensive 

management and referral services to patients with diabetes.36

Identification and Resolution  
of Medication-Related Problems 

Patients may experience medication-related problems, which 

pharmacists, as experts in medications, can help identify and 

resolve.19 These problems can include inappropriate doses; the 

method, timing, frequency, or duration of administration; dosage 

form; misspelled medication orders; adverse drug reactions; 

allergies; drug-drug, food-drug, and drug-disease interactions; and 

cost of therapy.37,38 Resolving these problems can reduce patient 

mortality and morbidity, save costs, and improve efficiency of the 

health care system.

Dispensing Medications

Dispensing medications is one of the classical roles of pharmacists 

in all health care systems.39 Before dispensing, pharmacists review 

the medication orders for their validity. Pharmacists should dispense 

the correct drug product, dose, amount, and package.40

Improving Patient Adherence to Medications

Pharmacists can help assess patients’ adherence to their antidiabetic 

medications at the right dosage, frequency, and timing.41 Pharmacists 

can address promoters of nonadherence and improve adherence by 

forming a good rapport with patients and providing comprehensive 

education/counseling on patients’ antidiabetic medications. They can 

frankly discuss the consequences of nonadherence, thus improving 

patients’ commitment to taking their medication.42,43 Adherence to 

taking medications has been shown to improve glycemic control.
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Saving Costs
Study results have shown that patients are less likely to adhere to 

their medications when the costs of the medications are high.44,45 

Pharmacists can refer patients to sources that provide free medica-

tions to those who are unable to afford them.3 Whenever possible, 

pharmacists should attempt to modify the care plan and substitute 

some medications with more affordable alternatives after consulta-

tion with the prescribers.

Monitoring and Improvement of Patient Outcomes

Pharmacists can review patient health records, assess patients’ 

adherence to their medications, and monitor their health-related 

outcomes.31 Such pharmaceutical services have been shown to help 

patients achieve therapeutic goals, reduce incidence of complica-

tions that are associated with nonadherence, and improve their 

satisfaction, quality of life, and how well they cope with their 

disease.3 Improving glycemic control and patient outcomes has 

been shown to reduce emergency and hospital admissions, health 

care–associated costs, morbidity, and mortality among patients 

with diabetes.19,46

Follow-up

A pharmacist can schedule visits or telephone calls to follow up with 

patients and educate/counsel them regarding their medications, 

screen for medication-related problems, and ensure adherence to 

medications, diet, and lifestyle.47 The pharmacist can also remind 

patients to attend their scheduled laboratory tests and visits to 

their health care providers for foot, eye, kidney, cardiovascular, 

and neurologic checks.30,47,48

Strengths and Limitations of the Study

Results of this systematic scoping review can be interpreted after 

considering a number of strengths and limitations. First, this is 

the first systematic scoping review with qualitative synthesis on 

the pharmaceutical care services provided to patients with type 

1 and type 2 diabetes. Systematic scoping reviews with qualita-

tive synthesis are particularly important in summarizing and 

synthesizing evidence—in this case, on the role of pharmacists 

in caring for patients with type 1 and type 2 diabetes. Second, the 

databases PubMed, Cochrane, ScienceDirect, and Google Scholar 

were extensively searched in this study. These databases index 

authentic scholarly journals in the field. Third, because the 

search strategy was not restricted to a certain study design such 

as randomized controlled trials, a wide coverage of the subject 

under investigation was possible. Fourth, the articles included 

in this study were of acceptable quality as shown by the quality 

appraisal. Quality appraisal is not often conducted in scoping 

reviews. However, because this study was a systematic scoping 

review with qualitative synthesis, quality appraisal was conducted. 

Finally, 3 researchers conducted all steps of the study and a fourth 

senior researcher oversaw all the stages of the study. This should 

have added rigor to the methodology used in this study.

On the other hand, this study is not without limitations. First, the 

articles included in this review were in English only. Although this 

presumably reduced the bias brought about by incorrect translation, 

it also could have resulted in exclusion of some important findings 

published in languages other than English. Second, results of this study 

were synthesized qualitatively. Meta-analysis is often conducted to 

pool evidence from quantitative studies. In this study, a systematic 

scoping review approach was followed to summarize, discuss, and 

qualitatively synthesize the roles of pharmacists in caring for patients 

with type 1 and type 2 diabetes.49 Third, clinical trial registries were not 

systematically searched to identify registered studies with reported 

results that could be used in this review. It is worth mentioning that 

the aim of this study was to review only scholarly, peer-reviewed, 

published articles. Finally, we did not search subscription-based 

databases such as Scopus and Web of Science; doing so would have 

resulted in a larger number of articles. However, the databases 

searched in this study index a large number of scholarly sources 

on pharmaceutical care of patients with type 1 and type 2 diabetes.

CONCLUSIONS
Pharmacists are increasingly included in multi–health care 

professional teams. Pharmaceutical care services and pharmacist 

interventions were shown to improve glycemic control, patient 

satisfaction, and quality of life. Additionally, pharmaceutical 

care services and pharmacist interventions were shown to reduce 

complications of diabetes, health care–associated costs, morbidity, 

and mortality among patients with diabetes. n

Acknowledgments
The authors would like to thank An-Najah National University for making this 
study possible. 

Author Affiliations: Department of Physiology, Pharmacology, and Toxicology, 
Faculty of Medicine and Health Sciences, An-Najah National University (RSh), 
Nablus, Palestine; An-Najah BioSciences Unit, Centre for Poisons Control, Chemical 
and Biological Analyses, An-Najah National University (RSh), Nablus, Palestine; 
Doctor of Pharmacy Program, Department of Pharmacy, Faculty of Medicine and 
Health Sciences, An-Najah National University (FT, RSa, SR), Nablus, Palestine.

Source of Funding: None.

Author Disclosures: The authors report no relationship or financial interest 
with any entity that would pose a conflict of interest with the subject matter of 
this article. 

Authorship Information: Concept and design (RSh); acquisition of data (RSh, 
FT, RSa, SR); analysis and interpretation of data (RSh, FT, RSa, SR); drafting of the 
manuscript (RSh, FT, RSa, SR); critical revision of the manuscript for important 
intellectual content (RSh, FT, RSa, SR); statistical analysis (RSh, FT, RSa, SR); provi-
sion of patients or study materials (RSh, FT, RSa, SR); administrative, technical, 
or logistic support (RSh, FT, RSa, SR); and supervision (RSh). 

Address Correspondence to: Ramzi Shawahna, PhD, Department of Physiology, 
Pharmacology, and Toxicology, Faculty of Medicine and Health Sciences, New 
Campus, An-Najah National University, PO Box 7, Building 19, Office 1340, Nablus, 
Palestine. Email: ramzi_shawahna@hotmail.com.

REFERENCES
1. Luo J, Hendryx M, Laddu D, et al. Racial and ethnic differences in anthropometric measures as risk factors 
for diabetes. Diabetes Care. 2019;42(1):126-133. doi:10.2337/dc18-1413
2. Saeedi P, Petersohn I, Salpea P, et al; IDF Diabetes Atlas Committee. Global and regional diabetes preva-
lence estimates for 2019 and projections for 2030 and 2045: results from the International Diabetes Federation 
Diabetes Atlas, 9th edition. Diabetes Res Clin Pract. 2019;157:107843. doi:10.1016/j.diabres.2019.107843



e346  SEPTEMBER 2022 www.ajmc.com

REVIEW

3. Pousinho S, Morgado M, Falcão A, Alves G. Pharmacist interventions in the management of type 2 diabetes 
mellitus: a systematic review of randomized controlled trials. J Manag Care Spec Pharm. 2016;22(5):493-515. 
doi:10.18553/jmcp.2016.22.5.493
4. Nogueira M, Otuyama LJ, Rocha PA, Pinto VB. Pharmaceutical care-based interventions in type 2 
diabetes mellitus: a systematic review and meta-analysis of randomized clinical trials. Einstein (Sao Paulo). 
2020;18:eRW4686. doi:10.31744/einstein_journal/2020RW4686
5. Amoudi M, Nairat Q, Shawahna R. Knowledge, attitudes, and practices of physiotherapists with regard 
to epilepsy and patients with epilepsy: a systematic scoping review. Epilepsy Behav. 2021;124:108367. 
doi:10.1016/j.yebeh.2021.108367
6. Shawahna R, Ghoul A, Zaid N, Damrah W, Jaber M. Improving communication with patients discharged from 
the emergency department with noncardiac chest pain: a scoping review with narrative synthesis. Emerg Med 
Int. 2021;2021:6695210. doi:10.1155/2021/6695210
7. Shawahna R. Quality indicators of pharmaceutical care for integrative healthcare: a scoping review of 
indicators developed using the Delphi technique. Evid Based Complement Alternat Med. 2020;2020:9131850. 
doi:10.1155/2020/9131850
8. Greenhalgh T, Peacock R. Effectiveness and efficiency of search methods in systematic reviews of complex 
evidence: audit of primary sources. BMJ. 2005;331(7524):1064-1065. doi:10.1136/bmj.38636.593461.68
9. Shawahna R, Batta A, Asa’ad M, Jomaah M, Abdelhaq I. Exercise as a complementary medicine intervention 
in type 2 diabetes mellitus: a systematic review with narrative and qualitative synthesis of evidence. Diabetes 
Metab Syndr. 2021;15(1):273-286. doi:10.1016/j.dsx.2021.01.008
10. Shawahna R, Khalaily S, Abu Saleh D. Promoters of therapeutic inertia in managing hypertension: 
a consensus-based study. Am J Manag Care. 2021;27(11):480-486. doi:10.37765/ajmc.2021.88775  
11. CASP checklists. Critical Appraisal Skills Programme. Accessed January 18, 2021. https://casp-uk.net/
casp-tools-checklists/
12. Turnacilar M, Sancar M, Apikoglu-Rabus S, Hursitoglu M, Izzettin FV. Improvement of diabetes indices of care by 
a short pharmaceutical care program. Pharm World Science. 2009;31(6):689-695. doi:10.1007/s11096-009-9333-9
13. Al Mazroui NR, Kamal MM, Ghabash NM, Yacout TA, Kole PL, McElnay JC. Influence of pharmaceutical 
care on health outcomes in patients with type 2 diabetes mellitus. Br J Clin Pharmacol. 2009;67(5):547-557. 
doi:10.1111/j.1365-2125.2009.03391.x
14. Chen JH, Ou HT, Lin TC, Lai EC, Kao YH. Pharmaceutical care of elderly patients with poorly con-
trolled type 2 diabetes mellitus: a randomized controlled trial. Int J Clin Pharm. 2016;38(1):88-95. 
doi:10.1007/s11096-015-0210-4
15. Ko JJ, Lu J, Rascati K, et al. Analysis of glycemic control of a pharmacist-led medication management program 
in patients with type 2 diabetes. J Manag Care Spec Pharm. 2016;22(1):32-37. doi:10.18553/jmcp.2016.22.1.32
16. Campbell RK. Role of the pharmacist in diabetes management. Am J Health Syst Pharm. 
2002;59(suppl 9):S18-S21. doi:10.1093/ajhp/59.suppl_9.S18
17. Alzubaidi HT, Chandir S, Hasan S, McNamara K, Cox R, Krass I. Diabetes and cardiovascular disease risk 
screening model in community pharmacies in a developing primary healthcare system: a feasibility study. 
BMJ Open. 2019;9(11):e031246. doi:10.1136/bmjopen-2019-031246
18. Meece J. Improving medication adherence among patients with type 2 diabetes. J Pharm Pract. 
2014;27(2):187-194. doi:10.1177/0897190013513803
19. Javaid Z, Imtiaz U, Khalid I, et al. A randomized control trial of primary care-based management of type 2 
diabetes by a pharmacist in Pakistan. BMC Health Serv Res. 2019;19(1):409. doi:10.1186/s12913-019-4274-z
20. Worley MM, Schommer JC, Brown LM, et al. Pharmacists’ and patients’ roles in the pharmacist-patient 
relationship: are pharmacists and patients reading from the same relationship script? Res Social Adm Pharm. 
2007;3(1):47-69. doi:10.1016/j.sapharm.2006.03.003
21. Urata K, Hashimoto K, Horiuchi R, Fukui K, Arai K. Impact of diabetes perceptions on medication adherence 
in Japan. Pharmacy (Basel). 2019;7(4):144. doi:10.3390/pharmacy7040144
22. Taveira TH, Friedmann PD, Cohen LB, et al. Pharmacist-led group medical appointment model in type 2 
diabetes. Diabetes Educ. 2010;36(1):109-117. doi:10.1177/0145721709352383
23. Bukhsh A, Khan TM, Lee SWH, Lee LH, Chan KG, Goh BH. Efficacy of pharmacist based diabetes educational 
interventions on clinical outcomes of adults with type 2 diabetes mellitus: a network meta-analysis. Front 
Pharmacol. 2018;9:339. doi:10.3389/fphar.2018.00339
24. Aquino JA, Baldoni AO, Di Lorenzo Oliveira C, Cardoso CS, de Figueiredo RC, Sanches C. Pharmacotherapeu-
tic empowerment and its effectiveness in glycemic control in patients with diabetes mellitus. Diabetes Metab 
Syndr. 2019;13(1):137-142. doi:10.1016/j.dsx.2018.08.002
25. Venkatesan R, Devi ASM, Parasuraman S, Sriram S. Role of community pharmacists in improving knowl-
edge and glycemic control of type 2 diabetes. Perspect Clin Res. 2012;3(1):26-31. doi:10.4103/2229-3485.92304
26. Mouhtadi BB, Alame MM, Malaeb B, Hallit S, Salameh P, Malaeb D. Physician-community pharmacist 
collaborative care in diabetes management: a pilot study. J Drug Assess. 2018;7(1):61-65. doi:10.1080/21556
660.2018.1535437
27. Cani CG, da Silva Girão Lopes L, Queiroz M, Nery M. Improvement in medication adherence and self-
management of diabetes with a clinical pharmacy program: a randomized controlled trial in patients with 

type 2 diabetes undergoing insulin therapy at a teaching hospital. Clinics (Sao Paulo). 2015;70(2):102-106. 
doi:10.6061/clinics/2015(02)06
28. Nabulsi NA, Yan CH, Tilton JJ, Gerber BS, Sharp LK. Clinical pharmacists in diabetes management: what 
do minority patients with uncontrolled diabetes have to say? J Am Pharm Assoc (2003). 2020;60(5):708-715. 
doi:10.1016/j.japh.2020.01.024
29. Rotta I, Salgado TM, Silva ML, Correr CJ, Fernandez-Llimos F. Effectiveness of clinical pharmacy services: an 
overview of systematic reviews (2000-2010). Int J Clin Pharm. 2015;37(5):687-697. doi:10.1007/s11096-015-0137-9
30. Chong MT. Pharmacist interventions in improving clinical outcomes in patients with type 2 diabetes 
mellitus among the underrepresented population: a collaborative ambulatory care pharmacy practice (CAPP) 
approach. J Res Pharm Pract. 2020;9(1):3-9. doi:10.4103/jrpp.JRPP_19_75
31. Bindu Murali A, Boban B, Karoor Shanmughan A, Marimuthu K, Ramakrishnan Sreelatha A, Xavier A. 
Medication therapy management (MTM): an innovative approach to improve medication adherence in diabetics. 
Drug Metab Pers Ther. 2016;31(3):151-155. doi:10.1515/dmpt-2016-0016
32. Naybour M, Remenyte-Prescott R, Boyd M. Reliability and efficiency evaluation of a community 
pharmacy dispensing process using a coloured Petri-net approach. Reliab Eng Syst Saf. 2019;182:258-268. 
doi:10.1016/j.ress.2018.09.022
33. Vivian EM. The pharmacist’s role in maintaining adherence to insulin therapy in type 2 diabetes mellitus. 
Consult Pharm. 2007;22(4):320-332. doi:10.4140/tcp.n.2007.320
34. Gardea J, Papadatos J, Cadle R. Evaluating glycemic control for patient-aligned care team clinical 
pharmacy specialists at a large Veterans Affairs medical center. Pharm Pract (Granada). 2018;16(2):1164. 
doi:10.18549/PharmPract.2018.02.1164
35. Aguiar PM, da Silva CHP, Chiann C, Dórea EL, Lyra DP Jr, Storpirtis S. Pharmacist-physician collaborative 
care model for patients with uncontrolled type 2 diabetes in Brazil: results from a randomized controlled trial. 
J Eval Clin Pract. 2018;24(1):22-30. doi:10.1111/jep.12606
36. Brooks AD, Rihani RS, Derus CL. Pharmacist membership in a medical group’s diabetes health management 
program. Am J Health Syst Pharm. 2007;64(6):617-621. doi:10.2146/ajhp060095
37. Nasution A, Dalimunthe A, Khairunnisa K. Pharmacists intervention reduced drug-related problems in 
the treatment of patients with type 2 diabetes mellitus. Open Access Maced J Med Sci. 2019;7(22):3856-3860. 
doi:10.3889/oamjms.2019.519
38. Johnson M, Jastrzab R, Tate J, et al. Evaluation of an academic-community partnership to implement MTM 
services in rural communities to improve pharmaceutical care for patients with diabetes and/or hypertension. 
J Manag Care Spec Pharm. 2018;24(2):132-141. doi:10.18553/jmcp.2018.24.2.132
39. Payne K, Unni EJ, Jolley B. Impact of dispensing services in an independent community pharmacy. 
Pharmacy (Basel). 2019;7(2):44. doi:10.3390/pharmacy7020044
40. Shawahna R, Masri D, Al-Gharabeh R, Deek R, Al-Thayba L, Halaweh M. Medication administration errors 
from a nursing viewpoint: a formal consensus of definition and scenarios using a Delphi technique. J Clin Nurs. 
2016;25(3-4):412-423. doi:10.1111/jocn.13062
41. Brown MT, Bussell J, Dutta S, Davis K, Strong S, Mathew S. Medication adherence: truth and consequences. 
Am J Med Sci. 2016;351(4):387-399. doi:10.1016/j.amjms.2016.01.010
42. Kharjul M, Braund R, Green J. The influence of pharmacist-led adherence support on glycaemic control in 
people with type 2 diabetes. Int J Clin Pharm. 2018;40(2):354-359. doi:10.1007/s11096-018-0606-z
43. Labrador Barba E, Rodríguez de Miguel M, Hernández-Mijares A, et al. Medication adherence and persis-
tence in type 2 diabetes mellitus: perspectives of patients, physicians and pharmacists on the Spanish health 
care system. Patient Prefer Adherence. 2017;11:707-718. doi:10.2147/PPA.S122556
44. Erku DA, Ayele AA, Mekuria AB, Belachew SA, Hailemeskel B, Tegegn HG. The impact of pharmacist-led 
medication therapy management on medication adherence in patients with type 2 diabetes mellitus: a random-
ized controlled study. Pharm Pract (Granada). 2017;15(3):1026. doi:10.18549/PharmPract.2017.03.1026
45. Jamshed SQ, Siddiqui MJ, Rana B, Bhagavathula AS. Evaluation of the involvement of pharmacists in diabetes 
self-care: a review from the economic perspective. Front Public Health. 2018;6:244. doi:10.3389/fpubh.2018.00244
46. Biltaji E, Yoo M, Jennings BT, Leiser JP, McAdam-Marx C. Outcomes associated with pharmacist-led diabe-
tes collaborative drug therapy management in a Medicaid population. J Pharm Health Serv Res. 2017;8(1):59-62. 
doi:10.1111/jphs.12162
47. Johnson JM, Carragher R. Interprofessional collaboration and the care and management of type 2 diabetic 
patients in the Middle East: a systematic review. J Interprof Care. 2018;32(5):621-628. doi:10.1080/13561820

.2018.1471052
48. Cioffi ST, Caron MF, Kalus JS, Hill P, Buckley TE. Glycosylated hemoglobin, cardiovascular, and renal 
outcomes in a pharmacist-managed clinic. Ann Pharmacother. 2004;38(5):771-775. doi:10.1345/aph.1D359
49. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping review? 
guidance for authors when choosing between a systematic or scoping review approach. BMC Med Res Methodol. 
2018;18(1):143. doi:10.1186/s12874-018-0611-x 

Visit ajmc.com/link/89227 to download PDF and eAppendix



Section/topic # Checklist item Reported in Section/Page #

Title 1 Identify the report as a systematic review, meta-analysis, or both. Please see the title

Structured summary 2
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions 

and implications of key findings; systematic review registration number. 
Please see the abstract. The abstract adheres to the journal’s style

Rationale 3 Describe the rationale for the review in the context of what is already known. Background section, Page 3-4

Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS). Background section, last paragraph, Page 4

Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, 
provide registration information including registration number. 

The protocol was not registered. The search strategy is described in 
the methods section, Page 5-6

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 
considered, language, publication status) used as criteria for eligibility, giving rationale. Methods section, Inclusion and exclusion criteria, Page 5

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched. Methods section, Search strategy, Page 5

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated. 

Methods section, Search strategy, Page 5, Figure 1 PRISMA flow 
diagram

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 
applicable, included in the meta-analysis). Methods section, Selection of the articles, Page 5

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 
processes for obtaining and confirming data from investigators. Methods section, Data extraction and synthesis, Page 6

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions 
and simplifications made. Methods section, Selection of the articles, Page 5

Risk of bias in individual studies 12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this 
was done at the study or outcome level), and how this information is to be used in any data synthesis. 

Methods section, Quality appraisal, Page 5, Data extraction and 
synthesis, Page 6

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). Methods section, Data extraction and synthesis, Page 6

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of 
consistency (e.g., I2) for each meta-analysis. 

Methods section, Data extraction and synthesis, Page 6

TITLE 

ABSTRACT 

INTRODUCTION 

METHODS 

eAppendix Table 1: Adherence to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement



eAppendix Table 2: Examples of the Medical Subject Headings (MeSH) and relevant keywords used in the search syntaxes
"Diabetes mellitus"

"Diabetes mellitus, type 2"
"Diabetic patients"

"Pharmacy service"
"Patient education"

"Medication reconciliation"
"Drug information services"

"Adverse drug reaction reporting systems"
"Medication therapy management"

"Pharmaceutical services"
"Pharmacist intervention"

"Pharmacist role"
"Pharmaceutical care"

"Pharmacists"
"Professional-patient relations"

“Prevention and control"
"Patient compliance"

"Treatment adherence and compliance"
"Medication adherence"
"Diabetes complications"

"Glycemic control"



# Author(s) Publication 
year

Journal 
name Article type Objectives of the 

study
Setting and/or 

country Study design Participants Data collection Analysis Main results Funding

1
2
3

eAppendix Table 3: The data extraction form



# Author(s) Publication 
year Journal name Article type Objectives of the study Setting and/or country Study design Participants Characteristics of participants Data collection Analysis Main results Funding

1

Hernández-
Muñoz, De 

Santiago et al. 
2020

2020
Journal of 
Pharmacy 
Practice

Research article

To evaluate the impact of the pharmacist-led 
diabetic care collaborative management program on 
the entire change in glycosylated hemoglobin with 

diabetic patients from baseline.

South Texas, United States of 
America Cohort study Patients with type 2 

diabetes (n=222)

Patients with type 2 diabetes mellitus. 
Mean age± SD: 61 ±14. Gender: Male: 

39% Female: 61%.
Electronic medical records. 

The absolute change in glycosylated 
hemoglobin, the type of intervention 

(pharmacist-led drug therapy management or 
standard of care).

Diabetic patients who underwent the interventions completely, obtain 
greater drop in their mean glycosylated hemoglobin (-1.0% ± 0.3%) 

when compared to patients who saw endocrinologist only.   
Not funded

2
Nogueira, 

Otuyama et al. 
2020

2020 Einstein journal Systematic review

To examine the effect of pharmacist interventions 
with diabetic patients type 2 and their glycemic 

control, blood pressure, triglycerides and cholesterol 
levels. 

Brazil, China, Malaysia, the 
United Kingdom, Singapore, 

Taiwan, Iran, Iraq, Jordan, and 
the Turkish Republic of Northern 

Cyprus

Systematic 
review Articles (n=25) Patients with type 2 diabetes mellitus, 

Age 18 years or older

Search in PubMed, Cochrane Central 
Register of Controlled Trials and Web 

of Science.
Analysis for the results of multiple studies.

Whole pharmacist interventions boost significant drop of systolic blood 
pressure and  glycosylated hemoglobin, fasting blood glucose, tri 

glyceride and  high density lipoprotein levels, with no impact on Low 
density lipoprotein levels or diastolic blood pressure.

Not declared

3 Javaid, Imtiaz et 
al. 2019 2019 BMC Health 

Services Research Research article
To explain the role of pharmacists in improving 

glycemic control, blood pressure and lipid profile 
with type2 diabetic patients. 

Murad clinic Shalamar link road, 
Lahore, Pakistan

Randomized 
controlled trial

Patients with type 2 
diabetes (n=244)

Patients with type 2 diabetes mellitus, 
Mean age ± SD: 50.4 ± 9.2 Gender: 

Male: 33.6% Female: 66.4%.77.5% of 
participants had hypertension and 59% 

had Hepatosteatosis

Patient-pharmacist interaction by 
visits, counseling, telephonic calls or 

short message service.

Patient’s response to the intervention and self-
monitoring for blood glucose, blood pressure 

measurements, glycosylated hemoglobin, 
lipid profile and drug related problems.  

Pharmacist’s intervention showed a significant improvements in glycemic 
control, blood pressure and lipid levels along with serum creatinine levels. 

University College of 
Pharmacy, University 

of the Punjab 

4 Jeong, Lee et al. 
2018 2018

Therapeutics and 
Clinical Risk 
Management

Systematic review 
and meta-analysis

To assess if pharmacist care service model could 
promote clinical outcomes for diabetic patients in 

low- and middle-income countries and high-income 
countries.

United States of America,  
Australia,  Thailand, Spain, 

United Arab Emirates,  Iran, 
Belgium, Brazil, Canada, United 

Kingdom, India, Hong Kong, 
Jordan, Iraq, Pakistan, Taiwan 

and  Malaysia

Systematic 
review Articles (n=37)

Studies included in the full-text review 
were randomized controlled trials 

among adult patients with type 1 or 
type 2 diabetes mellitus

Search in PubMed, Embase, and 
ProQuest Dissertations Unlimited 

Published Literature database.
Analysis for the results of multiple studies.

They found that pharmacists care services can enhance diabetes 
management outcomes in low- and middle-income countries and high-

income countries.

Ministry of Health & 
Welfare, Republic of 

Korea

5
Jamshed, 

Siddiqui et al. 
2018

2018 Frontiers in 
Public Health Systematic review To analyze and review the studies about intervention 

of pharmacists in self-care among diabetic patients.
Malaysia, Pakistan and United 

Arab Emirates
Systematic 

review Articles (n=4)

The studies included were relevant to 
the economical perspective of the 

involvement of pharmacists in self-care 
of patients with type 2 diabetes mellitus

Search in PubMed, Science Direct, 
Springer Link and Medline Analysis for the results of multiple studies.

A significant drop in glycosylated hemoglobin values, systolic and 
diastolic blood pressure, low density lipoprotein, decrease in medical care 

costs, and decline of cardiovascular risk.
Not declared

6 Siaw, Toh et al. 
2018 2018

International 
Journal of 

Clinical Pharmacy
Research article To seek the conception of diabetic patients about 

pharmacist-managed diabetes services. Singapore Qualitative 
study

Patients with type 2 
diabetes (n=26)

Patients with type 2 diabetes mellitus. 
For Ambulatory care setting: Median 
age (IQR): 64 (56, 70) Gender: Male 
(n=9) Female (n=4).For Community 

setting: Median age (IQR): 64 (57, 68) 
Gender: Male (n=3) Female (n=10)

Open-ended focus group method and 
audio recordings.

Patients’ experiences among focus groups 
and they asked about their opinion in some 
topics about  pharmacist-managed diabetes 

services, such as; meeting their needs, quality 
of services, improvement in their health and 

any suggestion. 

Patients showed that pharmacist-managed diabetes services achieved their 
needs, improve their knowledge about diabetes, they felt comfort while 

taking with pharmacists, improvement in medication adherence and 
greater glycemic control.

Health Services 
Research Competitive 

Research Grant, 
Ministry of Health, 

Singapore

7 Shao, Chen et al. 
2017 2017 Patient Preference 

and Adherence Research article Evaluation the effectiveness of pharmaceutical care 
on diabetic patients.

Zhongda Hospital, Southeast 
University, Nanjing, People’s 

Republic of China

Randomized 
controlled trial

Patients with type 2 
diabetes (n= 199)

Patients with type 2 diabetes mellitus. 
For intervention group: Mean age: 

58.86±10.59 Gender: Male 51.0%. For 
Control group: Mean age: 59.20±10.34 

Gender: Male 47.5%

Hospital records, face-to-face 
interview, telephone follow-up and 

self-designed personal general 
questionnaire.

Fasting blood glucose, glycosylated 
hemoglobin, height, weight, blood pressure, 

postprandial blood glucose, blood lipid 
levels, gender, age, working status, education 
level, course of disease, payment of medical 

expenses, complications and answers on 
Morisky Green Levine Scale of four 

questions.

A significant decrease in glycosylated hemoglobin level, fasting blood 
glucose, systolic and diastolic blood pressure was found in intervention 

group While there was no significant change in the control group. There 
were no statically significant changes between the two groups in mean 

body mass index, urinary protein, and creatinine and lipid profile.

National Natural 
Science Foundation of 
China and Aosaikang 

Hospital Foundation of 
Jiangsu Pharmaceutical 

Association.

8
Pousinho, 

Morgado et al. 
2016

2016

Journal of 
Managed Care & 

Specialty 
Pharmacy

Systematic review
To summarize the major outcomes that resulted 
from the pharmacists’ interventions in diabetic 

patients.
Portugal Systematic 

review
Articles (n= 36)Participants 

(n= 5,761)

The studies included in this review were 
randomized controlled trials or cluster-

randomized controlled trials which 
evaluated the effectiveness of 

pharmacists interventions for patients 
with type 2 diabetes mellitus

Search in PubMed, Cochrane and 
Web of Science. Analysis for the results of multiple studies.

Glycosylated hemoglobin, blood pressure, lipid profile, body mass index, 
10-year coronary heart disease risk, medication adherence, health-related 
quality of life and economic outcomes were improved with variations in 
most of the studies that mentioned in. And this indicates the effectiveness 

of pharmacists’ intervention among diabetic patients.

Not funded

9 Aguiar, Brito 
Gde et al. 2016 2016 PLOS One Systematic review To make an overview of the effects of pharmacy 

services on control diabetes. Brazil Systematic 
review

Articles in systematic 
review (n= 30) Articles in 

meta-analysis (n= 22)

The studies included were randomized 
controlled trials that evaluated the effect 
of pharmacist interventions in clinical 

pharmacy services for patients with type 
1 or type 2

Search in PubMed, Scopus, and Lilacs 
databases. Analysis for the results of multiple studies.

A significant reduction in glycosylated hemoglobin was found in the 
pharmaceutical care group compared to the usual care group. There were 
many differences in setting, country, intervention frequency, glycosylated 

hemoglobin levels and random allocation. The variability in studies was 
explained in age and glycosylated hemoglobin levels by meta- regression.

Fundação de Amparo à 
Pesquisa do Estado de 

São Paulo and 
Coordenação de 

Aperfeiçoamento de 
Pessoal de Nível 

Superior 

10 Chen, Ou et al. 
2016 2016

International 
Journal of 

Clinical Pharmacy
Research article To evaluate the effectiveness of pharmacists 

interventions in elderly diabetic patients.
Nantou Hospital, Ministry of 
Health and Welfare, Taiwan

Randomized 
controlled trial

Patients with type 2 
diabetes (n= 100)

Patients with type 2 diabetes mellitus, 
for intervention group: Mean age: 

72.16 Gender: Male 50%. For Control 
group: Mean age: 72.76 Gender: Male 

50%

Electronic medical records, face-to 
face visits, telephone calls and 

computerized physician order Entry 
system.

Glycosylated hemoglobin levels, ambulatory 
care services, pharmacist intervention cost 

and safety, hospitalization rates, the severity 
of patients’ comorbidities and demographic 

and clinical characteristics.

There were no differences between the two groups in hospitalization rates 
and medical expenses but the glycosylated hemoglobin value decreased in 

the intervention group more than the control group.

The Department of 
Health, Executive 

Yuan, Taiwan

11 Ko, Lu et al. 
2016 2016

Journal of 
Managed Care & 

Specialty 
Pharmacy

Research article To evaluate the impact of medication management 
program on diabetic patients within 2 years.

Health care system in Central 
Texas, United States of America

Quasi-
experimental 

study

Patients with type 2 
diabetes (n= 158) 

Patients with type 2 diabetes mellitus, 
for intervention group: Mean age (SD): 

53.00 (6.20) Gender: -Male 45.3% 
Female 54.7%. For Control group: 

Mean age (SD): 53.30 (6.10) Gender: -
Male 45.3% Female 54.7%

Pharmacy claims, medical claims, 
electronic Medical records, eligibility 

data and plan enrollment data for 
intervention and control patients 

during the study period.

Glycosylated hemoglobin values, costs, mean 
age and answers of Selim Physical 

Comorbidity Score.

From the beginning to 2 years, the reduction in glycosylated hemoglobin 
was greater in the intervention group compared to the control group and 

after the 2 years, a significant reduction happened.

Scott & White Health 
Plan supported this 

research by funding the 
copay waivers used in 

this study

12 Skinner, Poe et 
al. 2015 2015 The Diabetes 

Educator Research article
To assess the effects of medication therapy 

management on medication adherence and glycemic 
control in patients with uncontrolled diabetes.

Tennessee, United States of 
America

Case-control 
study

Patients with type 2 
diabetes (n= 58)

Patients with type 2 diabetes mellitus, 
for medication therapy management 

group: Mean age ± SD: 57 ± 9.8 
Gender: Male 28%. For non-medication 
therapy management group: Mean age 

± SD: 50 ± 13.8 Gender: Male 56%

Medical records, prescription refill 
data, clinic visits, telephone calls and 
participated in the interpretation of 
The data and dissemination of the 

findings. 

Demographic characteristic, glycosylated 
hemoglobin, blood pressure, lipids, creatinine 

and prescription refill data.

A significant decrease in glycosylated hemoglobin and low-density 
lipoprotein was observed after intervention. But there was no differences 
in blood pressure, high-density lipoprotein, triglycerides and creatinine.

National Center for 
Research Resources and 

NCATS, National 
Institutes of Health, 

through the Clinical and 
Translational

13
Simoens, De 
Coster et al. 

2011
2011 Pharmacy 

Practice Research article
To compare use of drugs in patients a year before 

diabetes diagnosis (pre-diabetics patients) and 
control patients.

Limburg, Belgium Case-control 
study

Pre-diabetes and control 
patients, Total (n=5,064)

Patients with type 2 diabetes mellitus, 
For Experimental group: Mean age: 57, 

Gender: -Male 52% Female 48%. For 
Control group: Mean age: 57 Gender: -

Male 52% Female 48%

Community pharmacy records.
Drug use according to the (Anatomical 

Therapeutic-Chemical) classification system 
and patients demographics.

Pre-diabetic patients had a higher probability of taking cardiovascular 
drug and taking a combination of a lipid lowering drug and an 

antihypertensive agent than control patients.
Not declared

14 Grossman 2011 2011
Journal of 

Multidisciplinary 
Healthcare

Review Role of the pharmacist in the management of 
diabetes type 2 in elderly patient. United states of America Narrative 

review Articles
Primary literature which evaluate the 

pharmacist-provided care of the older 
patients with type 2 diabetes mellitus

Search in PubMed and Google 
Scholar. Analysis for the results of multiple studies.

Pharmacists have a crucial role in the management of diabetes type 2 in 
elderly population as a part of healthcare team and can make multiple 
interventions to improve glycemic control and prevent complication.

Novo Nordisk Inc.

15
Mehuys, Van 
Bortel et al. 

2011
2011

Journal of 
Clinical Pharmacy 
and Therapeutics

Research article
To assess the impact, and long term effects of 

interventions done by community pharmacists in 
diabetes management. 

Sixty six community pharmacies 
in Flanders, Belgium

Randomized 
controlled trial

Patients with type 2 
diabetes (n=280)

Patients with type 2 diabetes mellitus, 
for intervention group: Mean age: 63 

Gender: Male 51%. For Control group: 
Mean age: 62.3 Gender: Male 53.7%

Fasting plasma glucose from patients, 
glycosylated hemoglobin from the 

general practitioner, adherence from 
patients questioning, patient 

knowledge by using Diabetes 
Knowledge Test and self-management 
and care from Summary of Diabetes 
Self-Care Activities questionnaire.

Fasting plasma glucose and glycosylated 
hemoglobin level, adherence to medication, 
general knowledge in addition to self-care 

and continuity of the desired effect.

Both groups had significant drop in fasting blood glucose and the effect 
has sustained while glycosylated hemoglobin reduced significantly in the 
intervention group, knowledge and adherence were improved and some 

self-management activities have improved also like foot care and physical 
exercise.

Ghent University

16 Drab 2009 2009

Journal of the 
American 

Pharmacists 
Association

Review
Investigate additional roles of pharmacists that can 
be implemented to enhance glycemic control by 

examining several diabetes guidelines.

Pittsburgh, United states of 
America

Narrative 
review Articles Patients with type 2 diabetes mellitus

Search in American Diabetes 
Association, American College of 

Endocrinology/American Association 
of Clinical Endocrinologists diabetes 

guidelines and PubMed database.

Analysis for the results of multiple studies. 
Several algorithm of diabetes management were available and there was 

an increased need for pharmacist's involvement by education and 
monitoring to achieve better glycemic control and lesser complications.

Novo Nordisk Inc.

17
Turnacilar, 

Sancar et al. 
2009

2009 Pharmacy World 
& Science Research article

To examine the influence of pharmaceutical care 
program in diabetes mellitus type 2 on glycemic 

control and blood pressure control.

Eight community pharmacies in 
Pendik, Istanbul

Pre and post 
interventional 

study

Patients with type 2 
diabetes (n=43) 

Patients with type 2 diabetes mellitus, 
Mean age: 62.1, Gender: Male: 37.2%, 

History of coronary artery disease: 
34.9%, History of hypertension: 81.4%, 

History of hyperlipidemia: 51.2%

Retrospectively by Standard Self-
administered questionnaire then data 
were collected using standard patient 

profile forms.

Glycemic control, blood Pressure, weight, 
body mass index, self-monitoring of blood 
glucose, smoking quitting, adherence and 

prompting patients to visit physicians.

Better glycemic control and blood pressure control and achievement of 
blood glucose and blood pressure goals, mean weight and body mass 

index reduced, from 12 smoker 2 patients quitted, multiple drug related 
problem has been solved and adherence improved.

Not declared

eAppendix Table 4: A summary of the included articles
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Al Mazroui, 
Kamal et al. 

2009
2009

British Journal of 
Clinical 

Pharmacology
Research article

To assess the impact of pharmaceutical care 
programs on diabetes management cardiovascular 

risk reductions and quality of patient’s life.

Zayed Military Hospital, United 
Arab Emirates

Randomized 
controlled trial 

Patients with type 2 
diabetes (n=240)

Patients with type 2 diabetes mellitus, 
with hypertension and/or 

hyperlipidemia, for intervention group: 
Mean age ± SD: 48.7 ± 8.2 Gender: -
Male 70% Female 30%. For control 
group: Mean age ± SD: 49.9 ± 8.3 

Gender: -Male 68.3% Female 31.7%

Interview and use of chart review to 
collect patient data in addition to 

health-related quality of life based 
questionnaire and British National 

Formulary prediction Charts and the 
Framingham scoring were also used.

Health-related quality of life, medication 
knowledge, self-reported adherence to 

medication, Framingham score and 
glycosylated hemoglobin.

Significant reductions in glycosylated hemoglobin, fasting blood glucose, 
and blood pressure values, improvement of compliance, there was a 

positive effect on quality of life and medication knowledge and reduction 
of cardiovascular risks.

Not declared

19 Nkansah, Brewer 
et al. 2008 2008

American Journal 
of Health-System 

Pharmacy
Research article

Investigate the ability of pharmacist to enhance 
clinical outcomes of patient with diabetes mellitus 

type 1 or 2 by medication management.

California, United states of 
America Cohort study Patients with type 2 

diabetes (n=77)

Patients with type 1 or type 2 diabetes 
mellitus, Mean age ± S.D: 64 ± 10.9 

Gender: Male: 55%
Review of patients’ Charts.

Glycosylated hemoglobin, weight, and blood 
pressure, compliance with American diabetes 

association guidelines.

A significant decline in glycosylated hemoglobin. No significant change 
was observed in weight or number of patients reaching blood pressure 

goals.
Not declared

20 Wubben and 
Vivian 2008 2008 Pharmacotherapy. Systematic review

Examine the effect of diabetes quality enhancing 
strategies in improving glycosylated hemoglobin 
and cost-effectiveness of health care provided. 

Madison, United States of 
America

Systematic 
review Articles (n=21) Patients with either type 1 or type 2 

diabetes mellitus, Age 18 years or older,

Search in National Library of 
Medicine, Cumulative Index to 

Nursing and Allied Health Literature 
database, Web of Science, 

International Pharmaceutical Abstracts 
database and Cochrane library.

Glycosylated hemoglobin values, lipid 
profiles, blood pressure, micro albumin, 

retinopathy and foot lesions.

Significant improvement in glycemic control which also may reduce 
complication and therefore reducing costs.

National Institutes of 
Health grant. 

21 Bottorff 2006 2006 Pharmacotherapy Review
To show the impact of pharmacist in reducing 

cardiovascular risk factors including diabetes and 
obesity. 

Ohio, United states of America Narrative 
review Articles

Patients with hypertension or 
cardiovascular disease or Dyslipidemia 

or diabetes mellitus
Search in databases. Analysis for the results of multiple studies.

Review of pharmacist role in reducing cardiovascular risk factors, 
improving adherence and achieving goals in addition to alteration of 

patient lifestyle, improvement of lipid profile and the role in providing 
care in diabetes mellitus and medication managements.

Not declared

22 Cioffi, Caron et 
al. 2004 2004 Annals of 

Pharmacotherapy Research article

The objective of this study was to determine the 
influence of clinical pharmacist clinics for 

management of type 2 diabetes including glycemic 
control, cardiovascular and renal indicators.

Veterans Affairs Connecticut 
Healthcare System, Newington, 

United states of America

Pre and post 
interventional 

study

Patients with type 2 
diabetes (n=70)

Patients with type 2 diabetes mellitus, 
Age 67.7 ± 10.1, Gender, male 97.1%

Patient’s demographics and clinical 
data were obtained at each visit.

Glycosylated hemoglobin, body weight, total 
cholesterol, low and high density 

lipoproteins, triglyceride and blood pressure 
in addition to micro albuminuria.

Glycosylated hemoglobin significantly decreased, blood pressure, total 
cholesterol, triglyceride, low-density lipoprotein cholesterol and micro 

albuminuria also reduced while weight and high-density lipoprotein 
cholesterol were not significantly changed.

Not declared

23 Raji, Gomes et 
al. 2002 2002 Archives of 

Internal Medicine Research article
Comparison between intensive education and 

passive education for patient with diabetes mellitus, 
and its effect on the glycemic control.

Veterans Affairs Boston 
Healthcare System, Boston, 

United States of America

Randomized 
controlled trial

Patients with type 2 
diabetes (n=106) Age 60 ± 3, Gender, male 99% Hospital laboratory. Glycosylated hemoglobin. Both groups that received any type of education had significant decline in 

glycosylated hemoglobin than control group.
Department of Defense, 

Washington

1 Chong 2020 2020

Journal of 
Research in 
Pharmacy 
Practice

Research article
To estimate the effect of the model of ambulatory 

care pharmacy practice to a better clinical outcomes 
in diabetic patients’ type2. 

Lawndale Medical and Mental 
Health Services in Lawndale, 
California, United States of 

America

Pre and post 
interventional 

study

Patients with type 2 
diabetes (n=47)

Patients with type 2 diabetes mellitus, 
Age 54±9.3, Gender Male 28%, atrial 
fibrillation 6%, cardiovascular disease 
66%, Dyslipidemia 53%, Neuropathy 
21%, Nephropathy53%, pulmonary 
disease 21% and Thyroid disease 6%

One‑on‑one and face‑to‑face clinical 
appointments with the pharmacist by 

comprehensive medication 
management using collaborative 

ambulatory care pharmacy practice 
model.

Glycosylated hemoglobin, fasting plasma 
glucose, systolic blood pressure, diastolic 

blood pressure, total cholesterol, low‑density 
lipoprotein, high‑density lipoprotein, 

triglyceride, and micro albumin testing. 

Patients with type 2 diabetes mellitus who underwent the collaborative 
ambulatory care pharmacy practice model shown a reduction in 

glycosylated hemoglobin by 2.3% 
Not funded

2
Mouhtadi, 

Alame et al. 
2018

2018 Journal of Drug 
Assessment Research article

To estimate the influence of the cooperation 
between the physicians and pharmacists in treating 

diabetes mellitus.

North, Bekaa, Beirut and Mount 
Lebanon, Lebanon 

Pre and post 
interventional 

study

Patients with type 2 
diabetes (n=200)

Patients with type 2 diabetes mellitus, 
Age 59 ± 11.0, Gender Male 60%, 

Hypertension 40%, Dyslipidemia 20% 
and Coronary artery disease 12%

Questionnaire and counseling during 
pharmacy visits.

Fasting blood glucose, glycosylated 
hemoglobin, patient knowledge of diabetes 

mellitus and adherence to medications.

The mean fasting blood glucose and glycosylated hemoglobin 
significantly dropped and the patient's adherence to medications raised. Not funded

3 Johnson and 
Carragher 2018 2018

Journal of 
Interprofessional 

Care
Systematic review To review articles about the role of Interprofessional 

team in dealing with type2 diabetes mellitus.  
The Gulf Cooperation Council, 

Middle East
Systematic 

review Articles (n=9)

Patients with type 2 diabetes mellitus, 
Age 19 -75, Average age 45 in 3 

studies, Number of men and women 
was not equivalent in all studies

Search in CINAHL, PubMed, ERIC, 
JSTOR, Sage Journals, and Scopus. Analysis for the results of multiple studies. Seven studies showed the poverty for interprofessional collaboration team 

due to the resulted improvement in glycemic control Not funded

4 Biltaji, Yoo et al. 
2017 2017

Journal of 
Pharmaceutical 
Health Services 

Research

Research article To evaluate the role of pharmacists in glycemic 
control, cost and utilization of diabetic patients.  

University of  Utah Community 
Clinics, United States of America Cohort study Patients with type 2 

diabetes (n= 79)

Patients with type 2 diabetes mellitus, 
20% of the patients older than 65, 

Gender, male 30.4%

Electronic medical record and 
administrative data from health care 

providers and Medicaid plan.

Demographics, glycosylated hemoglobin and 
economic data. 

They found a 2% mean reduction in glycosylated hemoglobin value and 
higher observed of utilization.

National Cancer 
Institute funded training 

grant

5 Aguiar, da Silva 
et al. 2018 2018

Journal of 
Evaluation in 

Clinical Practice
Research article

Evaluation the effectiveness of care model of 
collaboration between pharmacists and physicians in 
uncontrolled diabetic patients and determination of 

variables that make glycemic control.  

A university hospital-affiliated 
secondary care clinic in São 

Paulo, Brazil

Randomized 
controlled trial

Patients with type 2 
diabetes (n= 73)

Patients with type 2 diabetes mellitus, In 
the intervention group: Age 61.1 ± 7.9, 

Gender, female 69.4%, Hypertension  
86.1%, Dyslipidemia 88.9%. In the 

control group: Age 62.4 ± 8.2 Gender, 
female 64.9%, Hypertension 89.2%, 

Dyslipidemia 89.2%

Medical record, face-to-face and 
telephone consultations, prescriptions, 
Data on patients’ self-monitoring of 
blood glucose, and laboratory test 

results.

Clinical data, data on pharmacotherapy, 
Information on lifestyle and 

sociodemographic data and answers to the 4-
item Morisky Green test.

There were 189 drug related problems, 31.8% of them related to safety 
and 31.2% related to adherence and at the end of the trial all of these 

problems were solved by the pharmacists. This made a significant 
decrease in glycosylated hemoglobin and blood pressure.

Fundação de Amparo à 
Pesquisa do Estado de 

São Paulo and 
Coordenação de 

Aperfeiçoamento de 
Pessoal de Nível 

Superior 

6 Brooks, Rihani 
et al. 2007 2007

American Journal 
of Health-System 

Pharmacy
Research article

Assessment of the benefits of diabetes health 
management program on glycemic control, lipid 

profile, adherence to healthcare activities that 
prevent further complication.

Ambulatory care medical group 
in suburban Chicago serves, 

United states of America
Chart review Patients with type 1 or 2 

diabetes (n=707)
Gender, male 51%, Type 2 diabetes 

mellitus 84%, metabolic syndrome 69%

By using Electronic medical record, 
data are collected by a person from 

outside the diabetes health 
management program.

Glycosylated hemoglobin, reaching glycemic 
goal, lipids values and reaching lipids goals, 
adherence to preventive measures (foot and 

eye checks).

Glycosylated hemoglobin has  significantly  decrease and the percentage 
of patient reaching  glycemic goals has increased and lipids goals 

achievement has increased and adherence to eyes and foot examination 
has improved.

Not declared

1 Nabulsi, Yan et 
al. 2020 2020

Journal of the 
American 

Pharmacists 
Association

Research article To evaluate ethnic-minority patients' experiences 
while working with clinical pharmacists. 

Primary care ambulatory sites 
within an urban academic 
medical center, Chicago

Randomized 
controlled trial

Patients with type 2 
diabetes (n=244)

Patients with type 2 diabetes mellitus, 
Age 53.5 ± 10.7, Gender, Male 31.3%,

By one-on-one interview-
administered questionnaire.

Demographic data, medication education and 
management, none medication- patient 

education and social support. 

Of 147 patients who met a clinical pharmacist at least once, 60.9% of 
them rated the helpfulness of the pharmacist as “10” which mean very 
helpful, but 7.2% rated the helpfulness as “1.” Which mean helpless.

National Center for 
Advancing 

Translational Sciences, 
National Institutes of 
Health and National 

Institute of Diabetes and 
Digestive and Kidney 

Disease   

2 Hening, Sartika 
et al. 2019 2019

Journal of 
Research in 
Pharmacy 
Practice

Research Article

To decide if the pharmacist's counseling could 
promote adherence to medications, glycemic 

control, lipid profile, and blood pressure among 
type 2 diabetic outpatients.

Kota Depok hospital, Indonesia Quasi 
experimental

Patients with type 2 
diabetes (n=77)  

Patients with type 2 diabetes mellitus, 
Age 58.65 ± 10.1, Gender, female 

63.2%
Medication adherence questionnaire.

Fasting blood glucose, postprandial blood 
glucose, glycosylated hemoglobin, lipid 
profiles (total cholesterol, low‑density 
lipoprotein cholesterol, high‑density 

lipoprotein cholesterol, and tri glyceride), and 
blood pressure.

Intervention group presented a significant improvement on adherence, in 
parameters such as glycosylated hemoglobin, total cholesterol, 

low‑density lipoprotein cholesterol, high‑density lipoprotein cholesterol, 
and triglyceride. But, control group presented a dropped in medication 

adherence parameters, but without changing all of the clinical parameters. 
Systolic blood pressure and diastolic blood pressure did not change in 
both groups. According to the effect of pharmacist's counseling plus 

intervention, Intervention group was 2.764 times greater controlled in the 
fasting blood glucose and was 9.964 times greater controlled in the 

glycosylated hemoglobin.

International Indexed 
Publication for Final 
Project UI Students

3 Aquino, Baldoni 
et al. 2019 2019

Diabetes & 
Metabolic 

Syndrome: 
Clinical Research 

& Reviews

Research Article
To enhance a clinical pharmacist's intervention and 

evaluate its ability to help diabetic patients in dealing 
with their disease.

Divinopolis, Brazil
Pre and post 

interventional 
study

Patients with type 2 
diabetes (n=47)

Patients with type 2 diabetes mellitus, 
Age 53.2 ±11.3, Gender, male 22.6%, 

Hypertension 56.5 %, Dyslipidemia 
56.5 %

By 6 stages: initial evaluation by a 
questionnaires, three individual 

patient-pharmacist meetings, clinical 
discussion and   questionnaires and 

laboratory tests.

Demographic, clinical conditions, medication 
use, insulin management diabetes self-

efficacy, self-care activities, blood pressure, 
body mass index, glycosylated hemoglobin, 

fasting blood glucose, total cholesterol, 
creatinine, urinalysis and glomerular filtration 

rate.

The median of decline in glycosylated hemoglobin after the intervention 
is from 7.0% to 6.6%, also patients presented a significant enhancement in 

self-care and lab parameters.

The Foundation for 
Research Support

Collaborative care

Pharmaceutical services



4 Ourth, Nelson et 
al. 2018 2018

Journal of 
Managed Care & 

Specialty 
Pharmacy

Research article

To predict the extended effect on outcomes and 
costs of clinical pharmacists provided 

pharmacotherapy management to type2 diabetic 
patients.

United States  of America Cohort study Patients with type 2 
diabetes (n=7310)

Patients with type 2 diabetes mellitus, 
with baseline A1C 8% to <9%: Age 
65.4 ± 8.8. Gender, male 18.8%, 

chronic obstructive pulmonary disease 
12.1%, Chronic heart failure 9.7%, 

Chronic kidney disease stages 3-5 9.2%, 
Coronary artery disease 28.5%, History 

of stroke 5.2%, Hypertension 85%. 
Patients with type 2 diabetes mellitus,  
with baseline A1c 9% to <10%: Age 

64.2 ± 8.9, Gender, male 20.8% with 
type 2 diabetes mellitus, Chronic 
obstructive pulmonary disease 

10.8%,Chronic heart failure 
9.9%,Chronic kidney disease stages 3-5 
8.3%, Coronary artery disease 29.4%, 
History of stroke 5%, Hypertension 
85.3%. Patients with type 2 diabetes 

mellitus,  with baseline A1C ≥10%: Age 
61.6 ± 9.6 Gender, male 20.7%, 

Chronic obstructive pulmonary disease 
10.7%, Chronic heart failure 9.8%, 

Chronic kidney disease stages 3-5 7%, 
Coronary artery disease 27.1%, History 
of stroke 4.8%, Hypertension 82.2%.

Electronic medical record and visits.
The number of visits to clinical pharmacist, 
duration of visits, glycosylated hemoglobin, 

costs and   cardiovascular events.

Significant drop in adverse cardiovascular events and positive cost impact 
on the all health care system. Not funded

5
Prudencio, 
Cutler et al. 

2018
2018

Journal of 
Managed Care & 

Specialty 
Pharmacy

Research article
To estimate the impact of pharmacist-led 

comprehensive medication management with 
uncontrolled chronic disease patients.

Primary care network, California, 
United States of America Chart review Patients with type 2 

diabetes (n=132)

Patients with type 2 diabetes mellitus, In 
the intervention group: Average age 
62.4, Gender male 41%. In the usual 

care group: Average age 63.6, Gender 
male 57%, hypertension, and 

dyslipidemia

Individual clinic visits and telephonic 
appointments.

Glycosylated hemoglobin along with blood 
pressure and cholesterol and the number of 

medications used.

Significant improvements in glycosylated hemoglobin, blood pressure, 
and cholesterol levels is higher in interventional group. But according to 

the number of medications used between groups there were no significant 
differences.

National Center for 
Advancing 

Translational Sciences, 
National Institutes of 

Health

6
Gardea, 

Papadatos et al. 
2018

2018 Pharmacy 
Practice Research article

To estimate the change in glycosylated hemoglobin 
levels in diabetic patients after an intervention from 

clinical pharmacy ppecialists. Also estimate the 
percent of patients who attained the glycosylated 

hemoglobin goal (< 7%) of the American Diabetes 
Association. 

Large Veterans Affairs medical 
center, United States  of America Chart review Patients with type 2 

diabetes (n=79)

Patients with type 2 diabetes mellitus, 
Age 65.3 ± 7.9, Gender, male 94.9%, 
Hyperlipidemia 81%  Hypertension 

79.7%, Coronary artery disease 21.5%, 
Chronic kidney disease 20.2% and 

Congestive heart failure 7.5%

Chart review by clinical pharmacy 
specialists visits. 

Glycosylated hemoglobin levels, medication 
used and number of clinical visits. 

The mean glycosylated hemoglobin was 10.6% at baseline and decreased 
after 3 months to 9.2%. After 6 months and one year, the mean 

glycosylated hemoglobin was 9.1%, but no one of the patients included 
reached American Diabetes Association goal.

Not funded

7
Johnson, 

Jastrzab et al. 
2018

2018

Journal of 
Managed Care & 

Specialty 
Pharmacy

Research article
To appreciate telephonic- and community-based 

clinical pharmacy services in enhancing health state 
for patients who are rustic and underserved.

Arizona, United States of 
America

Pre and post 
interventional 

study

Patients with type 2 
diabetes (n=517) 

Median age group 65-74, Gender, male 
53.2%, Type 2 diabetes mellitus 74.3%, 

Hypertension 93.8%

Telephonic, community-based 
pharmacist.

fasting blood glucose, glycosylated 
hemoglobin , postprandial glucose, and 

diastolic blood pressure, demographics and 
laboratory results

Drop in fasting blood glucose from 131 to 125, post prandial glucose 
from 174 to 160 and diastolic blood pressure from 77 to 73, and the 

acceptance of medication therapy management services from included 
patients was very high 93.6%.

Centers for Disease 
Control and Prevention 

via a multiyear, 
interagency grant from 
the Arizona Department 

of Health Services

8 Sullivan, Jett et 
al. 2016 2016 Annals of 

Pharmacotherapy Research article
Evaluation of the clinical pharmacist’s role in 
diabetic veterans in a rural setting that affect 

glycosylated hemoglobin value. 

Community Based Outpatient 
Clinic located in rural Jackson, 

Tennessee, United States of 
America

Chart review Patients with type 2 
diabetes (n= 86)

Patients with type 2 diabetes mellitus, 
Age 62 ± 8, Gender, male 94%,

Computerized medical records and 
telephone and/or face to-face visits.

Demographics, medication use,  glycosylated 
hemoglobin  values, the number of 

pharmacist visits, diabetes-related emergency 
room visits, nutrition visits, missed visits, time 

to discharge, patient disposition and  lab 
values of blood pressure, weight, and lipid 

profile.

The mean value of glycosylated hemoglobin decreased from 10.5% ± 
2.0% to 7.7 ± 1.4% at the end of intervention period. Also blood pressure 

and lipid values improved.
Not funded

9 Rotta, Salgado et 
al. 2015 2015

International 
Journal of 

Clinical Pharmacy
Systematic review To make an overview of the effects of different 

pharmacists’ services. Brazil and Portugal Systematic 
review Articles (n= 49)

A total of 49 systematic reviews 
analyzed, Hypertension, diabetes 

mellitus, and hyperlipidemia 
management were assessed in 6, 4, 2 

systematic reviews, respectively

Search in PubMed.  Analysis for the results of multiple studies. 

Effective impacts on outcomes of patients that have diabetes or 
hypertension resulted from clinical pharmacy services. In other medical 

conditions, the outcomes were indecisive. Also, pharmaceutical 
interventions in medication adherence and appropriateness were 

indecisive due to the assessment methods variations.

Postgraduate Program 
in Pharmaceutical 

Sciences of the Federal 
University of Parana, 

Brazil and 
Coordenaca˜o de 

Aperfeic,oamento de 
Pessoal de Nı´vel 

Superior

10 Chung, Rascati 
et al. 2014 2014

Journal of 
Managed Care & 

Specialty 
Pharmacy

Research article
To evaluate the effects of clinical pharmacists in the 

change of glycosylated hemoglobin value, 
hospitalizations and emergency department visits.

Federally qualified health center 
with outpatient clinics in Austin, 
Texas, United States of America

Cohort study Patients with type 1 or 2 
diabetes (n= 782)

Patients with type 1 or type 2 diabetes 
mellitus. In the clinical pharmacy group 

(mean age: 51.9 ± 11.6, Gender 
(62.2%) female. In the usual care group 

(mean age: 51.1 ± 11.2, Gender 
(54.6%) females

Electronic medical records.

Demographic and clinical characteristics, 
glycosylated hemoglobin value, number of 

diabetes-related hospitalizations and number 
of diabetes-related emergency department 

visits.

There was a statically significant difference between the two groups in 
hospitalization and glycosylated hemoglobin value. There was an increase 

of 8 hospitalizations and a 1.50 decrease in glycosylated hemoglobin 
value in the control group and a decrease of 1 hospitalization and 1.90 
decrease in  glycosylated hemoglobin  value in the intervention group. 
But the difference in emergency department visits was not significant.

Not funded 

1
Urata, 

Hashimoto et al. 
2019

2019 Pharmacy (Basel) Research article
To find a solution for adherence to medications 

among diabetic patients and to evaluate the role of 
pharmacists in the solution.

Ishikawa Prefecture, Japan Cohort study Patients with type 2 
diabetes (n=57)

Patients with type 2 diabetes mellitus, 
Gender 61.4% male 38.6% female, with 

median age (IQR, 25th–75th 
percentile): 70 (63.5–77.0). 

Comorbidities: 5 with retinopathy, 2 
with nephropathy, 4 with neuropathy 

and 5 with cardiovascular disease

Questionnaire, telephone calls, and 
the Michigan Diabetes Knowledge 

Scale.

Demographics, clinical conditions, 
medication status, symptoms, laboratory 

results changes, diabetes knowledge and the 7 
factors of the scale: Feeling of inferiority, 

living an orderly life, Feeling of restriction, 
Feeling of misery, Feeling of getting into 

trouble, Feeling of neglect of health, Feeling 
of fear. 

From the scale they found that living an orderly life, feeling of fear and 
feeling of neglect of health related to the patient's adherence, so 

pharmacists should improve their relationship with patients to deal with 
these factors. 

Japan Society for the 
Promotion of Science  

2 Kharjul, Braund 
et al. 2018 2018

International 
Journal of 

Clinical Pharmacy
Research article

To determine if the medicines use review 
consultation lead to improvement in adherence score 

and explore the relationship between adherence 
scores and glycosylated hemoglobin level among 

patients treated with oral hypoglycemic medications.

Community pharmacies, New 
Zealand Chart review Patients with type 2 

diabetes (n=115)

Patients with type 2 diabetes mellitus 
(50 females and 38 males) with age 

range from 25 to 94 years

Examine the Medicines Use Review 
and records of patients.

Demographic details, Medicines Use Review 
visits, medication prescribed, glycosylated 

hemoglobin and Adherence scores.

Seventy one percent of patients commonly with low Medicines Use 
Review scores presented enhancement in follow up Medicines Use Review 
visit comparing with their first visit. 82%of patients collectively with high 
Medicines Use Review scores retained their first visit score in the follow 

up visits. Also patients with high adherence score had a drop in 
glycosylated hemoglobin levels, but patients with poor adherence score 

still to show an increase in glycosylated hemoglobin level.

School of Pharmacy 
PhD stipend

3 Erku, Ayele et 
al.2017 2017 Pharmacy 

Practice Research article 

To test the importance of clinical pharmacists in 
providing medication management services on 
adherence and hospital admission in diabetic 

patients.

Diabetes illness follow-up care 
clinic of University of Gondar 

Referral and Teaching Hospital, 
in Gondar town, northwest 

Ethiopia

Randomized 
controlled trial

Patients with type 2 
diabetes (n= 107)

Patients with type 2 diabetes mellitus, In 
the control group (58.5% male and 

41.5% female), mean age is 59.8 
(13.5), complications: (20.6% with 

retinopathy, 28.3% with neuropathy, 
18.9% with nephropathy and 50.9% 
with cardiovascular disease) In the 

intervention group (55.55% male and 
44.5% female), mean age is 61.3 

(11.4), complications: (25.9% with 
retinopathy, 24.1% with neuropathy, 
27.8% with nephropathy and 42.6% 

with cardiovascular disease)

Questionnaire consists of questions 
about the socio‐demographic and 

clinical characteristics of the patient 
and follow-up visits.

Demographic and clinical parameters and 
votes on Morisky Medication Adherence 

Scale of 0-8.

There was an increase in adherence from 9.2% to 61% in the intervention 
group, while in the control group was from 13.2% to 30.2%.There was 
also a significant difference in Morisky Scale. The hospital admissions 
were 52.1% fewer in the intervention group comparing to the control 

group.  

Not funded

4

Labrador Barba, 
Rodríguez de 
Miguel et al. 

2017

2017 Patient Preference 
and Adherence Research article

To know more about the differences between the 
patients, pharmacists and physicians’ opinions that 

related to adherence, persistence and how to 
improve them. 

Madrid, Spain Cross-sectional 
study

Patients with type2 
diabetes (n= 963)

Patient with type 2 diabetes mellitus, 
mean age is 60.4 (15.5), Gender 49.9% 

male, comorbidities: 68.1% with 
Hypertension, 59.7% with 

Hypercholesterolemia, 37.3% with 
Hypertriglyceridemia and 36.8% with 

Obesity.

Questionnaire of 11 questions (5-
point Likert scale) and recording. 

Sociodemographic variables for all 
participants. Education level, employment 

status and clinical variables for patients. 
Medical specialty, area of health care and the 
estimated number of Type 2 diabetes mellitus 

patients seen per month for physicians. 
Pharmacy area and approximate number of 
type2 diabetes mellitus patients attended per 

month for pharmacists. Answers on the 
questionnaires. 

They found that 86.3% of physicians and 84.6% of pharmacists thought 
that 65.4% of patients adhered to their medications and there were 

statistically significant differences between patients’, pharmacists’ and 
physicians’ scores. Patients and physicians shared the same opinion about 
the patient characteristics and its association with medication adherence 

but pharmacists believed more in health care professionals’ characteristics 
and coordination. Pharmacists and physicians thought that pill dispensers 

and tablet counting are effective in increasing adherence. However, 
patients believed that accomplishing medication schedules and 

telephones’ reminders are more effective.

Mylan

Ensuring adherence 



5
Bindu Murali, 
Boban et al. 

2016
2016

Drug Metabolism 
and Personalized 

Therapy 
Research article

To evaluate the effectiveness of medication therapy 
management in improving adherence to medications 

in diabetic patients.

KIMS-Al-Shifa Hospital in 
Malabar region of Kerala, India

Pre and post 
interventional 

study

Patients with type 2 
diabetes (n= 104)

Patients with type 2 diabetes mellitus 
with age of 20-80 years, Gender 

58.70% male and 41.30% females, age 
group were as following 71–80 years: 

30.80%, 30–40 years : 4.80 %, 13.50% 
: 41-50 years, 21.10% : 51- 60 years 

and 27.90% :61–70 years.

Case files and direct interviews.

demographics, diagnosis, medication chart, 
lab reports of the patients, medical and 
medication histories, educational status, 

dietary and lifestyle practices, social history 
and answers of the modified Morisky 
Medication Adherence Scale-4 of four 

questions.

They found a significant association between adherence and age. Patients 
with high adherence increased from 37.5% to 59.5% and the ones with 

low adherence decreased from 35.5% to 15.3%.Also there was significant 
differences in the values of Morisky scale  which means that the 

adherence have improved.  

Not declared

6 Xin, Xia et al. 
2015 2015 Patient Preference 

and Adherence Research article
To test the effect of pharmacists on medication 
adherence in diabetic patients that newly started 

insulin therapy.  

Tongde Hospital of Zhejiang 
Province, Hangzhou, People’s 

Republic of China

Randomized 
controlled trial

Patients with type 2 
diabetes (n= 227)

Patient with type 2 diabetes mellitus, In 
the control group: mean age is 

59.2±14.2, Gender 50.4% male 49.5% 
female, mean number of complications 

in control group as following 
(retinopathy : 18 (15.7%), neuropathy: 
24 (21.0%), nephropathy: 22 (19.3%) 

and cardiovascular disease: 49 
(42.9%)). In the intervention group, 

mean age is 58.8±14.4, Gender 51.8% 
male 48.2% females , mean number of 

complications in intervention group 
(retinopathy: 22 (19.3%), neuropathy: 
28 (24.5%), nephropathy: 20 (17.5%) 

and cardiovascular disease: 44 (38.6%))

Medical records and telephone and 
direct interviews. 

Age, gender, sociodemographic, and 
functional variables and answers to Morisky-

Green Test of 4 questions.

There was a significant improvement in medication adherence in the 
intervention group from 50.8% to 80.7%, also the value of glycosylated 

hemoglobin that changed from 2.2±0.4 to 0.8±0.2 and there was an 
improvement in the dispensing of medication history by computer from 

55.2% to 83.3%.

Zhejiang Provincial 
Natural Science 

Foundation

7 Soto, Avila et al. 
2015 2015

International 
Journal of 

Clinical Pharmacy
Research article

To assess the effect of pharmacotherapy plan on 
medication adherence in patients with diabetes and 

hypertension. 

San Vicente Hospital, Arauco, 
Chile

Pre and post 
interventional 

study

Patients with type 2 
diabetes (n= 50)

Patients with type 2 diabetes mellitus 
and hypertension, 17 male and 33 

female with mean age of 60.0 ± 10.0

Interview sessions, refill visits and 
clinical records.

Age, glycosylated hemoglobin, blood 
pressure, body mass index, pill count and 

answers to Battle’s test of 3 items. 

Glycosylated hemoglobin and systolic blood pressure values significantly 
decreased specially in females. But adherence not significantly increased. 

A significant increase in the number of patients that have knowledge 
about their diseases from 10% to 66%.

Not funded

8
Spence, 

Makarem et al. 
2014

2014

Journal of 
Managed Care & 

Specialty 
Pharmacy

Research article

To compare adherence and effectiveness between a 
group that received usual care and a group that 
received pharmaceutical care in non-adherent 

patients with uncontrolled diabetes and/or coronary 
artery disease.

Kaiser Permanente Southern 
California region, United States 

of America
Cohort study

Patients with type2 
diabetes (n= 787)patients 

with dyslipidemia (n= 
2,170) 

Patients with diabetes mellitus and 
dyslipidemia. From diabetic patients, 

there were patients in outpatient 
pharmacy clinical service group 

(OPCS), their mean age is 56.8 [12.8], 
Gender 47.1% female, in addition to 
patients in the usual care group, their 

mean age is 53.4 [11.7], Gender 42.3% 
female. From patients with dyslipidemia 
there were patients in the in outpatient 

pharmacy clinical service group 
(OPCS), their mean age is 60.1 [2.6], 

Gender (56.1%) females, and patients in 
the usual care group, their mean age is 
56.5 [12.3], Gender (57.6%) females

Face-to-face consult, care 
management summary sheet, Medical 

records and Telephone calls.

Demographic and clinical characteristics, 
laboratory test results of glycosylated 

hemoglobin value and low density 
lipoprotein value, medication possession 

ratio, hospitalizations and emergency 
department visits and cost.

In diabetic patients, there was a higher adherence and a lower mean of 
glycosylated hemoglobin in pharmaceutical care group compared to usual 
care group but there was no difference in average medication possession 

ratio and in the hospital visits. In patients with dyslipidemia, the mean 
medication possession ratio and the mean of low density lipoprotein 

cholesterol were lower in pharmaceutical care group compared to the 
other group but there was no difference in adherent patients and hospital 

visits.

Not declared

9 Chung, Chua et 
al. 2014 2014 Patient Preference 

and Adherence Research article
To evaluate the effectiveness of a pharmaceutical 

care model on adherence and controlling diabetes in 
diabetic patients.

Malaysia Randomized 
controlled trial

Patients with type 2 
diabetes ( n= 241)

Patients with type 2 diabetes mellitus, in 
the control group: Gender 46.3% male, 

53.7% female, median age is as 
following: (21–50 years: 14.2%, 51–60 
years: 38.3%, 61–75 years: 47.5%). In 
the intervention group: Gender 41.7% 

male 58.3% female, median age is ( 
21–50 year :16.5%, 51–60 year 

:43.8%, 61–75 year :39.7%)

Face-to-face interview, medical 
records and telephone calls.

Demographic and medical characteristics, 
answers to the validated Malaysian 

Medication Adherence Scale of 0-8 and 
fasting blood glucose and glycosylated 

hemoglobin levels.

A significant decrease in glycosylated hemoglobin and fasting blood 
glucose happened. Also there was a higher proportion of medication 

adherence in the intervention group compared to control group.
University of Malaya

10 Meece 2014 2014
Journal of 
Pharmacy 
Practice

Review
To summarize the pharmacists’ activities that can 

make an improvement in medication adherence in 
diabetic patients. 

United States of America Narrative 
review Articles 

Studies included adherence and 
persistent to antidiabetics and insulin, 

pharmacists and glycaemia.
Search in PubMed. Analysis for the results of multiple studies.

Adherence was mentioned in 11 studies and it was ranged from 36% to 
93% for diabetic patients. In these studies the causes of poor adherence 

were determined and the pharmacists resolved it by many ways including 
the use of models, interviews with patients for counseling and motivation, 
determination of the barriers and making life style changes. In 16 studies, 

the pharmaceutical services take part in improving glycemic control.

Novo Nordisk Inc.

11 Vivian 2007 2007 Consult 
Pharmacist Review

To illustrate how pharmacist can achieve glycemic 
control and improve compliance to insulin and 

identify adherence problems in patient with type 2 
diabetes taking insulin. 

Madison, United states of 
America

Narrative 
review Articles

Studies included counseling about 
glycemic control, insulin initiation 

barriers, prevention of complications 
and adherence to therapy

Search in PubMed database. Analysis for the results of multiple studies. 

The review explained the importance of glycemic control and insulin role 
and several types and guidelines of use in therapy, in addition to 

compliance barriers such as fear of needle, hypoglycemia, 
misunderstanding and weight gain in addition to interventions to improve 

adherence. 

Not declared

12
Lindenmeyer, 

Hearnshaw et al. 
2006

2006
Journal of 

Clinical Pharmacy 
and Therapeutics

Systematic review
To study the effect of pharmaceutical interventions 

for enhancing compliance to therapy in diabetic 
patients.

England Systematic 
review Articles (n= 5)

Studies included in the review have 
many types which are: controlled 

before and after studies, Randomized 
controlled trials, observational studies, 
quasi-randomized controlled trials and 
cohort studies. Of 21 studies only five 

studies discussed pharmacist’s 
interventions

Search in Cochrane Library, the 
Metabolic and Endocrine Disorders 

Group, Medline, Embase, PsycINFO, 
ERIC, Dissertation and Sociological 

Abstracts, CINAHL and metaRegister 
of Controlled Trials.

Outcome measures were done by following 
Roter’s categories of adherence indicators 
which include health outcomes, direct and 

indirect indicators, subjective reporting, and 
utilization.

This review suggested a number of interventions to improve adherence 
such as reminders and packaging in addition to disease management by 
communication and education programs that improve glycemic control.

Not declared

1
Michiels, 

Bugnon et al. 
2019

2019 Advances in 
Therapy Research article

To determine if the structured information that 
given by a pharmacists to patients with type2 
diabetes mellitus could promote the patient's 

adherence, glycosylated hemoglobin levels and 
disease knowledge.

France Randomized 
controlled trial

Patients with type 2 
diabetes (n=377) 

Patients with type 2 diabetes mellitus. In 
the intervention group: mean age is 
65.1 ± 11.4, Gender (46%) female 

(54%) male. In the control group: mean 
age is 66.3 ± 10.9, Gender (39%) 

female (61%) male, patient receiving 
antihypertensive medication in the 
intervention group is (79.0%) and 

(79.7%) in the control group, patients 
receiving hypolipidemic treatment 

are(73.9%) in the intervention group 
and (76.6%) in the control group

Pharmaceutical interviews, visits and 
questionnaire.

Medication adherence, glycosylated 
hemoglobin, systolic and diastolic blood 

pressure, ability of patients to self-monitoring 
and medication knowledge. 

After 6 months, patients showed an improvement in there adherence, a 
significant drop in glycosylated hemoglobin and a greater progression in 

their capability to self-manage their treatment.
MSD France

2 Bukhsh, Khan et 
al. 2018 2018 Frontiers in 

Pharmacology Systematic review

To estimate and make a comparison about the 
efficacy of intervention between different 

pharmacists on clinical outcomes among type2 
diabetic patients.

Malaysia, Pakistan, Thailand and 
China

Systematic 
review Articles (n=43)

Studies included are randomized 
controlled trials and cluster randomized 

controlled trials

Search in PubMed, ProQuest, Scopus, 
EBSCOhost, and Ovid. Analysis for the results of multiple studies.

Pharmacists’ intervention and patient education about the disease resulted 
in significant decreased in glycosylated hemoglobin when compared with 

usual care. 

University of Malay 
Research grants

3 Venkatesan, 
Devi et al. 2012 2012 Perspective 

Clinical Research Research article
Evaluation the role of the community pharmacists in 

type 2 diabetes in enhancing knowledge and 
glycemic control.

Villages of Coimbatore district, 
Tamil Nadu, India

Case-control 
study

Patients with type 2 
diabetes (n=39)

Patients with type 2 diabetes mellitus. In 
the control group (10 female and 10 

male), mean age: 57.05 ± 12.06. In the 
intervention group (8 males and 11 

females), mean age: 51.47 ± 9.99. 12 
patients have taken medications for 

hypertension, dyslipidemia and asthma

The data were collected using patient 
background questionnaire and 

Diabetes Care Profile questionnaire.

Health status, understanding, control 
problem, social and personal factors and 

fasting blood glucose

Significant changes in Diabetes Care Profile subscale scores in both 
groups and the knowledge test score was found to be increased in the 

intervention group.

Tamil Nadu-
Pharmaceutical 
Sciences, India

4
Malathy, 

Narmadha et al. 
2011

2011 Journal of Young 
Pharmacists Research article

To find the level of awareness regarding diabetes 
management by the assessment of diabetic patients 
attitudes, practices and knowledge in addition to 
provide interventions by counseling program.

Tamil Nadu, India Case-control 
study

Patients with type 2 
diabetes (n=207)

Patients with type 2 diabetes mellitus, in 
the test group Gender: (28.5%) males 
and (71.5%) females, the average age 
of the test group: 52.07 ± 9.47. In the 
control group Gender: (65.7%) males 

(34.3%) females, the average age of the 
control group: 51.02 ± 9.83.

Knowledge, attitude, and practice 
questionnaire in addition to patient 

profile form and patient files.

Analysis of questionnaire score, blood 
glucose and lipid levels.

Significant enhancement of questionnaire score (knowledge and attitude) 
in addition to improvement in post prandial glucose also lipid levels was 

enhanced.
Not declared

Counseling



5
Farsaei, 

Sabzghabaee et 
al. 2011

2011
Journal of 

Research in 
Medical Sciences

Research article
Assess the influence of education program for 

patient with diabetes mellitus type 2 that are carried 
by clinical pharmacist.

Isfahan Endocrine & Metabolism 
Research Center, Iran

Randomized 
controlled trial

Patients with type 2 
diabetes (n=172)

Patients with uncontrolled type 2 
diabetes mellitus. In the control group 
(31.8% male and 68.2% female), their 

mean age is 52.9+8.5. In the 
intervention group (36.8% male and 

63.2% female), their mean age is 
53.4+9.8. Comorbidities: in control 

group (77% with hypertension, 82.8 
with dyslipidemia, 6.9% with thyroid 

disease) and in intervention group 
(67.4% with hypertension, 74.7% with 
dyslipidemia, 3.5% with heart disease, 

9.3% with thyroid disease)

A questionnaire of demographics and 
lab results of patients (glycosylated 

hemoglobin and fasting blood 
glucose).

Fasting blood glucose, glycosylated 
hemoglobin and patient demographics.

Significant decrease in fasting blood glucose and glycosylated 
hemoglobin has been observed in the test group.

Isfahan University of 
Medical Sciences
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# Domain (Erku et al. 
2017)

(Bindu Murali 
et al. 2016)

(Xin et al. 
2015)

(Soto et al. 
2015)

(Chung et al. 
2014b)

(Michiels et al. 
2019)

(Farsaei et 
al. 2011)

(Cioffi et al. 
2004)

(Raji et al. 
2002)

(Johnson et 
al. 2018)

(Shao et al. 
2017)

(Mehuys et al. 
2011)

(Al Mazroui 
et al. 2009) (Chong 2020) (Nabulsi et al. 

2020)
(Javaid et al. 

2019)
(Mouhtadi et 

al. 2018)
(Aquino et al. 

2019)
(Aguiar et al. 2018)

(Turnacilar et al. 
2009)

(Chen et al. 2016)

1 Did the study address a clearly focused research question? + + + + + + + + + + ⁺ ⁺ ⁺ + + + + + + + +

2 Was the assignment of participants to interventions randomized? + - + + + + + - + - ⁺ ⁺ ⁺ - + + - - + + +

3 Were all participants who entered the study accounted for at its 
conclusion? + + + + + + + + + + ⁺ ⁺ ⁺ + + + + + + + +

4a Were the participants ‘blind’ to intervention they were given? - - - - - - - - ? - ? ? ? - - - - - + - -

4b Were the investigators ‘blind’ to the intervention they were 
giving to participants? - - - - - - - - ? - ? ? ? - - - - - + - -

4c Were the people assessing/analyzing outcome/s ‘blinded’? ? ? + ? ? ? ? ? ? ? ? ? ? - - - - - + - -

5 Were the study groups similar at the start of the randomized 
controlled trial? + + + + + + + ⁺ + + ⁺ ⁺ ⁺ + + + + + + + +

6 Apart from the experimental intervention, did each study group 
receive the same level of care (that is, were they treated equally)? + + + + + + + + + + ⁺ ⁺ ⁺ + + + + + + + +

7 Were the effects of intervention reported comprehensively? + + + + + + + + + + ⁺ ⁺ ⁺ + + + + + + + +

8 Was the precision of the estimate of the intervention or treatment 
effect reported? - + - - + + - + - + ⁻ ⁺ ⁺ - - + - + + + -

9 Do the benefits of the experimental intervention outweigh the 
harms and costs? + + + + + + + - + + ⁺ ? ? + + + + + ? ? +

10 Can the results be applied to your local population/in your 
context? + + + + + + + + + + ⁻ ⁺ ⁺ + - + + + + + ?

11 Would the experimental intervention provide greater value to the 
people in your care than any of the existing interventions? + + + + + + + + + + ⁺ ⁺ ⁺ + ? + + + + + +
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eAppendix Table 5: Quality appraisal for the randomized controlled trials

Section C: What are the results? 

Section A: Is the basic study design valid for a randomized controlled trial?

Section B: Was the study methodologically sound?

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



# Domain (Bukhsh et al. 2018) (Lindenmeyer et al. 2006) (Johnson & Carragher 2018) (Nogueira et al. 2020) (Jeong et al. 2018) (Jamshed et al. 2018) (Aguiar et al. 2016) (Rotta et al. 2015) (Wubben & Vivian 2008) (Pousinho et al. 2016)

1 Did the review address a clearly focused question? + + + + + + + + + +
2 Did the authors look for the right type of papers? + + + + + + + + + +

3 Do you think all the important, relevant studies were included? + + + + + - + + + +

4 Did the review’s authors do enough to assess quality of the 
included studies? + + + ? + ? ? + + +

5 If the results of the review have been combined, was it 
reasonable to do so? + + + + + + + + + +

6 What are the overall results of the review?

Pharmacists educational 
interventions significantly 
improve glycemic control 

(HbA1C)

There is potential positive 
influence of pharmacists’ 

interventions in improving 
adherence to medication 
especially by patients’ 

education.

There is a big need for 
understanding the effective 

interprofessional collaboration looks 
like and training all the collaborative 
care members to ensure that all are 

skilled

Pharmaceutical care-based 
intervention resulted in an 

important effect with type2 
diabetes mellitus

Pharmacists care interventions improve the 
therapeutic efficacy and quality of life for 

diabetic patients.

Pharmacists interventions in 
diabetic patients self-care 

decreased the whole healthcare 
costs and decreased the 

glycosylated hemoglobin

Pharmacist care resulted in 
improvement in glycosylated 

hemoglobin in diabetic patients

There was positive impact of clinical 
pharmacist services especially when 

applied to a specific disease condition 
and with specific monitoring 

parameters

There was improvement in 
glycemic control in 

diabetic patients receiving 
care from pharmacist

Pharmacist intervention is cost effective 
and resulted in improvement in the quality 

of life, adherence and metabolic parameters

7 How precise are the results? + - - + - - + + + -

8 Can the results be applied to the local population? + + + + + - ? + ? +
9 Were all important outcomes considered? + + + + + ? + + + +

10 Are the benefits worth the harms and costs? + + ? + + + + + + +
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Section A: Are the results of the review valid? 

Section B: What are the results? 

Section C: Will the results help locally? 

eAppendix Table 6: Quality appraisal for systematic reviews

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



# Domain (Chung et al. 2014a) (Urata et al. 2019) (Kharjul et al. 2018) (Spence et al. 2014) (Ourth et al. 2018) (Gardea et al. 2018) (Sullivan et al. 2016) (Brooks et al. 2007) (Biltaji et al. 2017) (Hernández-Muñoz et al. 
2020) (Nkansah et al. 2008) (Prudencio et al. 2018)

1 Did the study address a clearly focused issue? + + + + + + + + + ⁺ ⁺ +
2 Was the cohort recruited in an acceptable way? + + + + + + + + + ⁺ ⁺ +
3 Was the exposure accurately measured to minimize bias? + + + + + + + + + ⁺ ⁺ +
4 Was the outcome accurately measured to minimize bias? + + + + + + + + + ⁺ ⁺ +

5a Have the authors identified all important confounding 
factors? ? + ? ? + ? ? ? ? ⁺ ⁺ ?

5b Have they taken account of the confounding factors in the 
design and/or analysis? ? + ? ? + ? ? ? ? ? ⁺ ?

6a Was the follow up of subjects complete enough? + + + + + + + + + ⁺ ⁺ ?
6b Was the follow up of subjects long enough? + + + + ? + ? ? + ⁻ ⁻ -

7 What are the results of this study?

A greater decrease in A1C 
values in the clinical pharmacy 

group when compared with 
usual care 

Adherence of patients were related to their 
perception of living orderly life and feeling 
of fear and there is a significant changes in 
the Feeling of neglect of health so there is a 
need to improve patient self-care abilities.

Adherence support services 
provided by pharmacists has good 
outcome on diabetic patients and 
resulted in reduction of HbA1C 

values

Outpatient Pharmacy Clinical 
Services has positive effect on patient 
adherence and return on investment 

Reduction in glycosylated hemoglobin 
for veterans with type 2 diabetes 

happened with clinical pharmacists 
practice. Also, a reduction in the 

incidence of diabetes complications 
happened by using Archimedes 

modeling.

Improving education and 
glycosylated hemoglobin in 

diabetics when clinical pharmacists 
integrated in the hospitals.

Glycosylated hemoglobin 
reduction in veterans with 

type 2 diabetes mellitus 
happened after pharmacist 

interventions.

Patient care improved when 
the pharmacists has involved 

in an interdisciplinary diabetes 
health management program

An improvement in glycemic 
control happened after 

pharmacists interventions in 
diabetes 

The clinical effect of 
pharmacists is promoted when 

incorporated with programs for 
attitudes adjustment to obtain 
further and better glycemic 

control

Combining pharmacists with a private 
physician practice enhanced the 

glycemic control for diabetic patients

Clinical pharmacist involvement 
in care resulted in increased 
attainment of goals include 

glycosylated hemoglobin, blood 
pressure and lipid levels

8 How precise are the results? - - - - + - - + - ⁻ + ⁻
9 Do you believe the results? + + + + ? ? ? ? ? ⁺ ⁺ +

10 Can the results be applied to the local population? + + + + + + + + + ⁻ ⁻ +

11 Do the results of this study fit with other available evidence? + + + + + + + + + ⁺ ⁺ +

12 What are the implications of this study for practice? + + + + + ? ? ? ? ? ⁺ +
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eAppendix Table 7: Quality appraisal for cohort studies

Section A: Are the results of the study valid? 

Section B: What are the results? 

Section C: Will the results help locally? 

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



# Domain (Meece 2014) (Vivian 2007) (Bottorff 2006) (Grossman 2011) (Drab 2009)
1 Is the source of the opinion clearly identified? + + + ⁺ ⁺

2 Does the source of opinion have standing in the field of 
expertise? + + ? ⁺ ⁺

3 Are the interests of the relevant population the central 
focus of the opinion? + + + ⁺ ⁺

4 Is the stated position the result of an analytical process, 
and is there logic in the opinion expressed? + + + ? ?

5 Is there reference to the extant literature? + + + ⁺ ⁺

6 Is any incongruence with the literature/sources logically 
defended? + + + ⁻ ⁺

7 Overall appraisal: ⁺ ⁺ + ⁺ ⁺
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eAppendix Table 8: Quality appraisal for narrative reviews

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



# Domain (Venkatesan et al. 2012) (Malathy et al. 2011) (Skinner et al. 2015) (Simoens et al. 2011)

1 Did the study address a clearly focused issue? + + ⁺ ⁺

2 Did the authors use an appropriate method to answer 
their question? + + ⁺ ⁺

3 Were the cases recruited in an acceptable way? + + ⁺ ⁺
4 Were the controls selected in an acceptable way? + + ⁺ ⁺

5 Was the exposure accurately measured to minimize bias? + + ⁺ ⁺

6a Aside from the experimental intervention, were the 
groups treated equally?  ?  ?  ?  ?

6b
Have the authors taken account of the potential 
confounding factors in the design and/or in their 
analysis?

? ? ⁺ ?

7 How large was the treatment effect?
Patients have improved 

knowledge and glycemic 
control

Knowledge, Attitude and Practice score has been improved 
in addition to HbA1C and lipid profile

Medication therapy management which provided by 
pharmacists for diabetic patients type2 had a positive effect 

on adherence and glycemic control

Community pharmacists had an important role in screening for 
people with high risk to develop diabetes mellitus and referral 

to physician
8 How precise was the estimate of the treatment effect? ⁻ ⁻ ⁻ ⁻
9 Do you believe the results? + + ⁺ ⁺

10 Can the results be applied to the local population? + + ⁻ ⁻

11 Do the results of this study fit with other available 
evidence? + + ⁺ ⁺
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Section A: Are the results of the trial valid? 

Section B: What are the results? 

Section C: Will the results help locally? 

eAppendix Table 9: Quality appraisal for case control studies

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



# Domain (Labrador Barba et al. 2017)

1 Were the criteria for inclusion in the sample clearly 
defined? +

2 Were the study subjects and the setting described in detail? +
3 Was the exposure measured in a valid and reliable way? +

4 Were objective, standard criteria used for measurement of 
the condition? ?

5 Were confounding factors identified? ?
6 Were strategies to deal with confounding factors stated? ?
7 Were the outcomes measured in a valid and reliable way? +
8 Was appropriate statistical analysis used? +

Reference
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eAppendix Table 10: Quality appraisal for cross-sectional studies

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



# Domain (Hening et al. 2019) (Ko et al. 2016)

1 Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no confusion 
about which variable comes first)? + ⁺

2 Were the participants included in any comparisons similar? + ⁺

3 Were the participants included in any comparisons receiving similar treatment/care, other 
than the exposure or intervention of interest? + ⁺

4 Was there a control group? + ⁺

5 Were there multiple measurements of the outcome both pre and post the 
intervention/exposure? + ⁺

6 Was follow up complete and if not, were differences between groups in terms of their 
follow up adequately described and analyzed? + ⁺

7 Were the outcomes of participants included in any comparisons measured in the same way? + ⁺

8 Were outcomes measured in a reliable way? + ?
9 Was appropriate statistical analysis used? + ?

10 Overall appraisal: + ⁺

Reference
Hening WN, Sartika RAD, Sauriasari R. Effect of Hospital Pharmacist Counseling on Clinical Outcomes of Type 2 Diabetes Mellitus Outpatients. Journal of research in pharmacy practice. Jul-Sep 2019;8(3):155-161. doi:10.4103/jrpp.JRPP_19_67
Ko JJ, Lu J, Rascati K, et al. Analysis of Glycemic Control of a Pharmacist-Led Medication Management Program in Patients with Type 2 Diabetes. J Manag Care Spec Pharm. Jan 2016;22(1):32-7. doi:10.18553/jmcp.2016.22.1.32

eAppendix Table 11: Quality appraisal for quasi experimental studies

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



# Domain (Siaw et al. 2018)

1 Was there a clear statement of the aims of the research? ⁺
2 Is a qualitative methodology appropriate? ⁺

3 Was the research design appropriate to address the aims of the 
research? ⁺

4 Was the recruitment strategy appropriate to the aims of the 
research? ⁺

5 Was the data collected in a way that addressed the research issue? ⁺

6 Has the relationship between researcher and participants been 
adequately considered? ⁺

7 Have ethical issues been taken into consideration? ⁺
8 Was the data analysis sufficiently rigorous? ?
9 Is there a clear statement of findings? ⁺

10 How valuable is the research? Diabetic patients had a good perception about services 
which managed by pharmacists

Reference
Siaw MYL, Toh JH, Lee JY. Patients' perceptions of pharmacist-
managed diabetes services in the ambulatory care and community 
settings within Singapore. International journal of clinical 
pharmacy. Apr 2018;40(2):403-411. doi:10.1007/s11096-018-
0591-2

Section A: Are the results valid?

Section B: What are the results?

Section C: Will the results help locally?

eAppendix Table 12: Quality appraisal for qualitative studies

(+): Yes/present; (-): No/not present, (?): Not clear/inconclusive



1 
 

eAppendix Table 13: Characteristics of the articles 

Year of publication  
The articles included in this review were published between the years 2002 and 2020. The research articles were 
published between the years 2002-2020 and the review articles were published between the years 2006 and 
2020. The publication trends are shown eAppendix Figure 1 (eAppendix available at ajmc.com). 

Country of origin 
Of the articles included in this review, 23 (41.1%) originated from the United States. The rest of the studies 
originated from Brazil, China, India, Portugal, Pakistan, Malaysia, Belgium, United Arab Emirates, Japan, 
Indonesia, France, Lebanon, Middle East, Thailand, New Zealand, Singapore, Ethiopia, Spain, Taiwan, Chile, 
Netherland, Iran, Turkey, England, and South Korea. 

Source of funding 
More than half of the research articles (56.1%) and review articles (53.3%) declared a source of funding. The 
sources of funding were academic/research institutions, governmental institutions, and professional 
organizations (eAppendix Figure 2 (eAppendix available at ajmc.com)). 

Type of article 
Of the articles included in this review, 41 (73.2%) were research articles. The types of articles included in this 
review are shown in eAppendix Figure 3 (eAppendix available at ajmc.com). 

Study design and data collection approaches 
Of the articles included, 13 (23.2%) were randomized controlled trials and 8 (14.3%) were pre- and post-
interventional studies. Stratification of the articles by their study design is shown in Supplementary file 8 and 
the data collection approaches are shown in eAppendix Figure 4 (eAppendix available at ajmc.com). 

Number of patients/articles included in the selected articles 
The original articles (n = 41) included in this study reported data from a total of 26,474 patients with type 1 
and type 2 DM. Of those, 26 (63.4%) included more than 100 patients (eAppendix Figure 5 (eAppendix 
available at ajmc.com)). Of the 15 review articles, 10 (66.7%) were systematic reviews that included a total of 
245 articles.  The databases that were used in the systematic reviews included PubMed, Google Scholar, 
Cochrane library, Web of Science, ScienceDirect, Embase, Medline, CINAHL, Scopus, PsycINFO, 
SpringerLink, ERIC, JSTOR, American Diabetes Association, American College of Endocrinology/American 
Association of Clinical Endocrinologists diabetes guidelines, and others databases (Supplementary file 3). Of 
the systematic reviews, 7 (70.0%) included more than 10 articles (eAppendix Figure 5 (eAppendix available at 
ajmc.com)). 

Characteristics of the patients included in the selected articles  
The majority of the articles reported on interventions among patients with type 2 DM. Studies on adherence 
to taking insulin among patients with type 1 DM were also included. Some studies included patients with other 
comorbidities like dyslipidemia, hypertension, cardiovascular diseases, neuropathy, nephropathy, respiratory 
diseases, and endocrine diseases. Characteristics of the patients included are shown in (eAppendix Table 4 
(eAppendix available at ajmc.com)). 
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