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Abstract: Background: Oral medication for patients with type 2 diabetes mellitus plays an important role in diabetes 

care and is associated with high levels of self-care and self-management behavior. Barriers to adherence can include 

complex treatment regimens, often associated with multiple long-term therapies, side effects from medications, and 

inadequate, incomprehensible, or confusing information or instructions from the healthcare provider. 

Multidisciplinary approaches can support successful adherence and enable more effective management of diabetes 

care. One The aim was to analyze the effectiveness of pharmaceutical interventions to improve adherence to therapy 

in type 2 diabetes mellitus. Study quality was assessed using the Cochrane Risk of Bias Tool. Two studies 

investigating primarily educational interventions showed a significant improvement in therapy adherence. In 

addition, the quality of the included studies was poor. Conclusion: Although pharmaceutical interventions could 

potentially improve medication adherence in type 2 diabetes mellitus, high-quality studies are needed to assess their 

effectiveness 
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I.   BACKGROUND 

Oral medication for patients with kind two diabetes plays a very important role in polygenic disorder care and is 

related to a high level self-care behavior and self-management [1]. Barriers to adherence might encompass 

complicated treatment regimens often at the side of long-run multi-therapies, side effects because of the medication 

furthermore as insufficient, in- accessible or confusing info or directions provided by the health care provider. 

Multidisciplinary approaches can support adherence success and can enable a more effective management of diabetes 

care. One approach in diabetes care can be the involvement of a pharmacist, especially since the role of a pharmacist 

has changed in the last decades. As the training of pharmacists and their responsibilities include more than just the 

manufacturing and administration of medicinal products, incorporating pharmacists in the direct care of diabetic 

patients could contribute to helping patients reach optimal adherence [10-13]. The responsibilities of pharmacists 

involve for the optimization of the medicinal treatment and adher- ence. Studies have shown that pharmacist 

interventions positively influence health outcomes and patient satisfaction, which are crucial indicators for quality of 

health care and a key factor for medication adherence [11]. A previous systematic review examined the effects of 

pharmacist interventions that improve adherence to oral antidiabetic medications for type 2 diabetes mellitus showing 

a positive effect on adherence [14]. Further, the identified studies included in the review are merely described with 

respect to the study characteristics, types of interventions and study results, but, they are not systematically assessed 
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for quality which impedes the extensive and concluding appraisal of the respective inter- ventions. Moreover, the 

review included cohort studies in addition to randomized controlled trials aiming to provide exhaustive and 

generalizable results. Therefore, it was sought to perform a systematic review on randomized controlled trials 

analyzing the effectiveness of adherence- enhancing interventions involving pharmacists for oral medication in type 

2 diabetes mellitus. 

II.   METHODS 

A systematic search for relevant publications was con- ducted in bibliographic databases (Medline via EMBASE, EMBASE 

via EMBASE, CENTRAL via Cochrane Library) in March, 2013. A search strategy for each database was developed using 

medical subject headings and key words for adherence, pharmacist interventions and type 2 diabetes mellitus.  

Randomized controlled/cluster-randomized controlled trials as full-text publications investigating pharmacist interventions 

in which a pharmacist is in- volved in the provision of the intervention to improve adherence, defined as the degree to which 

a patient follows the medical prescription in terms of interval and dose of a dosing regimen [15], to oral medication in type 

2 diabetes mellitus were eligible for inclusion. If the type 2 diabetes mellitus medication could not be clearly classified as 

oral medication (e.g. metformin, alpha-glucosidase inhibitors, thiazolidinediones) the study was excluded. Moreover, the 

examined population had to consist of adult patients (≥18 years) and adherence to the oral medication in type 2 diabetes 

mellitus had to be measured.  

No limitation regarding the language or publication year of the studies was made. Two independent reviewers screened the 

titles and abstracts of the identified publications according to the pre-defined criteria. After obtaining the full-texts of the 

potentially relevant publications two independent reviewers screened them and determined their eligibility for further 

analysis. If discrepancies regarding study inclusion could not be solved by discussion a third reviewer was involved. These 

contained information on the first author, the publication year, the study type, the country and setting the trial took place, 

the study population size, age and sex as well as the content and length of the intervention and control intervention, the 

definition of adherence, the adherence measures and the adherence rate at baseline and last follow-up. 

Risk of bias 

The risk of bias in the included studies was assessed by two independent reviewers according to pre-defined cri- teria based 

on the Cochrane risk of bias tool [16]. How- ever, the criteria related to blinding of participants and personnel were not 

applicable. In adherence-enhancing interventions participants and the personnel delivering the intervention cannot be 

blinded due to the nature of the interventions. Consequently, the criteria implemented to assess the methodological quality 

of the included studies consisted of questions related to the random sequence generation, the allocation concealment, 

blinding of out- come assessment, the analysis according to intention-to- treat, selective reporting and other sources of bias. 

If discrepancies regarding quality assessment could not be solved by discussion a third reviewer was involved. 

III.   RESULTS 

Eight studies were excluded mainly due to the missing measurement of adherence. Four studies did not have an intervention 

in which a pharmacist was actively involved in the provision of adherence-enhancing strategies for oral type 2 diabetes 

mellitus medication. In one study the examined study population were not adults (≥18 years), in one study the type 2 diabetes 

mellitus medication was not an oral medication and one study was not a randomized con- trolled trial. The included studies 

showed qualitative deficits in terms of risk of bias (Table 1). In two studies a potential risk for selective reporting and other 

sources of bias could be identified. Among the included randomized controlled trials one study was a cluster-randomized 

controlled trial in which the participating pharmacists were randomly assigned to the intervention or control group [9]. The 

investigated interventions consisted of educational interventions sup- porting the correct medication use as well as reminders 

and counseling interventions, provided by pharmacists in cooperation with the treating physician in different settings and 

countries, e. outpatient health care facilities, pharmacies and hospital settings. In five studies [9,19-21,23] educational 

interventions (e. by telephone or as group activities) addressing topics such as disease, medication, diet, and lifestyle 

modification were evaluated.In three of these studies educational interventions were provided in addition to social services 

and nutrition consultation as well as re- minders about annual eye and foot examinations, indi- vidual follow-up attendances, 

scheduled meetings with a pharmacist and/or usual care [9,20,21]. One study inves- tigated the implementation of a Diabetes 

Care Plan in addition to weekly in-person or telephone meetings and monthly follow-up phone calls [22]. Most interventions 

were compared with usual care [9,21-23] whereas Adepu et al. Self-reported ad- herence was used in almost all studies to 

measure adher- ence [9,19-21,23]. The prescription refill rate [9], the periodicity of prescription pickups [21] were used in 
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addition in two studies and pill count was used to meas- ure adherence by Phumipamorn [23]. In all studies a tendency of 

the pharmacist intervention for improving adherence to type 2 diabetes mellitus me- dication was reported, however, a 

statistically significant effect was shown in only the studies by Odegard et al. investigated a Diabetes Care Plan combined 

with weekly in-person and/or telephone meet- ings and monthly follow-up telephone calls provided by pharmacists against 

usual care [22]. They found that the adherence in the intervention group was significantly higher than in the control group, 

however, no adherence rates were reported [22]. demon- strated that the provision of scheduled meetings with a pharmacist 

alongside with the physician’s appointment in- creased adherence significantly compared with usual care. showed that 

education provided regularly (at baseline and every 30 days for a duration of three months) compared to just one education 

session (at month three) tended to improve adherence [19].However, the adher- ence between intervention and control group 

differed considerably at baseline, in spite of the fact that the study was a randomized controlled trial. The educational 

telephone interviews in addition to social services and nutrition consultations pro- vided and arranged by a pharmacist 

examined by Grant et al. Though, the control group receiving only the educational telephone interviews showed also an 

almost perfect adherence in both groups at final measurement [20]. higher adherence to antidiabetic medication in the 

intervention group receiving education and reminders about annual eye and foot examinations compared to usual care in 

the control group was reported. But the baseline adherence of the intervention and control group was not reported. In 

addition, the possibility of cluster effects and the significance of the study results were not described. Further, in this study 

all patients with an adherence of >100% were excluded from the analysis [9]. Usual care complemented by a pharmaceutical 

care intervention consisting of individual follow-up attendances and educative group activities was compared to usual care 

by Obreli-Neto et al. and appeared to improve adherence, but no statistically significant effect was described [21,23] 

Table 1: Risk of bias of included trials 

 

Study Adepu Grant Mehuys Obreli-Neto Odegard Phumipamorn 

 (2010) [19] (2003) [20] (2011) [9] (2011) [21] (2005) [22] (2008) [23] 

Random generation of allocation 

sequence 

- - + - - + 

Allocation concealment - - + - - - 

Blinding of outcome assessment - - - + - - 

Analysis according to intention-to-treat - - + + + - 

Selective reporting - - + - + - 

Other sources of bias + - + - - - 

+ fulfilled, - not fulfilled.       

 
Figure 1 Flow diagram of study selection. 

http://www.researchpublish.com/journalss/IJHS
https://www.researchpublish.com/
https://www.researchpublish.com/


International Journal of Healthcare Sciences    ISSN 2348-5728 (Online) 
Vol. 11, Issue 1, pp: (138-146), Month: April 2023 - September 2023, Available at: www.researchpublish.com 

  

   Page | 150  
Research Publish Journals 

IV.   DISCUSSION 

The performed systematic review searched and analyzed randomized controlled trials on pharmacist interven- tions 

for patients taking oral type 2 diabetes medication with respect to adherence. In all six included studies the effect 

direction was in favor of the pharmacist interventions on improving adherence to antidiabetic medication. Overall, of 

the six included studies two studies showed a statistically significant effect of a Diabetes Care Plan combined with 

weekly in-person and/or telephone meetings and monthly follow-up telephone calls provided by pharmacists and of 

a pharmaceutical care intervention consisting of the provision of scheduled meetings with a pharmacist alongside with 

the physician’s appointment compared with usual care [22,23]. However, the included studies contain in parts 

heterogeneous interventions as well as different methods to define, to operationalize and to measure adherence only 

allowing for a comparison to a limited extent. In five studies [9,19-21,23] educational interventions (e. by telephone 

or as group activities) addressing topics such as disease, medication, diet, and lifestyle modification were evaluated. 

In three of these studies educational interventions were provided in addition to social services and nutrition 

consultation as well as reminders about annual eye and foot examinations, individual follow-up attendances, 

scheduled meetings with a pharmacist and/ or usual care [9,20,21]. used a cut-down provision of educational 

interventions as the comparator [19,20].In addition, as mentioned, self-reported adherence as well as the prescription 

refill rate, the periodicity of prescription pickups and pill count were mainly implemented as the adherence measure 

in the included studies. Furthermore, besides changes in adherence rates all included studies measured in addition 

relevant clinical out- comes such as blood glucose and blood pressure values as their reduction and maintenance are 

key aims in diabetes care to prevent possible complications and to achieve health gains in diabetic patients [34]. 

Statistically significant changes in blood pressure and blood glucose levels were found in favor of the intervention 

groups receiving pharmaceutical care in the majority of the studies [9,19,21-23]. Other relevant outcomes such as 

knowledge and self- management as factors affecting adherence were also assessed. The involvement of a pharmacist 

contributed to an improvement of knowledge and self-care activities in three studies [9,19,23]. However, different 

instruments were used for the assessment and knowledge as well as self-management values at the baseline and final 

assessment varied within and between the study groups among the studies. A possible limitation is that pharmacists 

might individually differ in the way they provide their adherence- enhancing intervention. Additionally, they might 

show differences in identifying individual medication-related issues and patient needs, the intensity of the pharmacist- 

patient contact as well as in education and communication skills causing variances in outcomes. Moreover, an aspect 

to be considered is the fact that pharmacists in their respective health care systems, in which the studies were 

conducted, are differently inte- grated in the health care provision [45]. Aspects such as education, professionalization, 

recognition and reimbursement just to mention some are essential influencing factors related to the differences in 

pharmacy care. 

Hence, making a generalized conclusion remains difficult, especially against the background that the analyzed 

randomized controlled trials are conducted in vari- ous different countries with varying living circumstances and 

cultural backgrounds. We could not judge in how far the results of our qual- ity assessment are in line with the quality 

assessment by Omran et al. In addition to the randomized controlled trials also identified by Omran et al. our review 

identified three further relevant randomized controlled trials. The influence of pharmacist interventions in increasing 

adherence has been demonstrated in several publications, showing that the results of our review are in line with those 

of other publications, however, in how far health outcomes, quality of life or cost-effectiveness are improved is 

ambiguous [10,11,14]. Thus, further studies of high quality are needed to assess significant effectiveness of adherence-

enhancing pharmacist interventions care, especially against the background that the study quality of the included trials 

in this review are deficient [14,]. 

V.   CONCLUSION 

Our review shows the existing evidence on the effectiveness of pharmacist interventions to enhance adherence in 

patients suffering type 2 diabetes mellitus.  The out- comes of the analyzed studies indicate that pharmacists could 

have an influential and important role in the respective health care system to improve adherence in patients  taking 

oral type 2 diabetes mellitus medication. However, the heterogeneity of study populations interventions, adherence 

measures and outcomes in the included studies prevents a comparison as well as a generalization. Besides, our review 

points out the lack of randomized controlled trials of pharmacist interventions in oral type 2 diabetes mellitus 

medication. Never- theless, pharmacists should be further considered as an integral component in the health care 

provision for type 2 diabetes mellitus care, especially in terms of helping patients to reduce non-adherence and hence 
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to improve health outcomes in patients taking oral type 2 diabetes mellitus medication. Future randomized controlled  

trials should be sought for to provide comparable results of outcomes. 
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