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ABSTRACT 
Background: Diabetes mellitus (DM) is one of the metabolic disease that 
requires long term and continuous control of the medical staff. In 2015, there 
were 415 million people with DM in the world that predicted to increase to 642 
million in 2040. So that the disease became important to focus as a world health 
problem. Pharmacists have a role to be involved in the management of blood 
glucose in patients by doing medication therapy review (MTR) before 
pharmaceutical care intervention. Not all pharmacists do MTR before doing 
pharmaceutical care, because there is no exact data on how well the MTR can 
affect the effectiveness of DM therapy. 
Objective: The aim of this study was to evaluate how far MTR can improve the 
changes in treatment outcomes, quality of life (QoL), and drug related problems 
(DRP) in patients with type 2 DM through a systematic review. 
Methods: Research articles that related to pharmacist's MTR were collected 
from 2006-2014. Google Scholar and two electronic databases i.e. PUBMED  

 
and Science Direct were used. After the articles were collected, the next step 
was the selection of eligible manuscripts, data extraction and synthesis. 
Result: Eleven articles were included, involving 1738 patients. MTR carried out 
by pharmacists, can significantly improve treatment outcomes, QoL, and DRP 
(p< 0.05). MTR was found reduce 30-40% of potential DRP. 
Conclusion: MTR is one effort that can be done by a pharmacist to accelerate 
the achievement of therapeutic goals, improve the QoL, and reduce the rate of 
DRP in DM patients. 
Keywords: Medication Therapy Review, Type 2 Diabetes Mellitus, Effectiveness 
of Diabetes Therapy, Drug Related Problem, Quality of Life 
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Author, 

Year 

Therapeutic Effectiveness Quality of Life Drug Related Problems (DRP) 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 

Scott et al. 

20067 

1. HbA1C (%) = IG baseline 8.8 to 7.08 (change -

1.7). CG baseline 8.7 to 8.0 (change -0.7). 

2. SBP (mmHg) = IG baseline 130 to 126.6 

(change -3.4). CG baseline 130.7 to 132.8 

(change +2.1). 

3. DBP (mmHg) = IG baseline 73.9 to 75.9 

(change -3.4). CG baseline 79.6 to 78.2 

(change  -1.4). 

4. LDL (mg/dL)= IG baseline 116.1 to 96.7 

(change -19.5). CG baseline 120.5 to 112.3 

(change -8.2). 

5. HDL (mg/dL)= IG baseline 41.3 to 42.9 

(change +1.6). CG baseline 41.5 to 42.4 

(change  +0.7). 

6. BMI (kg/m2)= IG baseline 36.4 to 36.0 (change 

-0.4). CG baseline 35.9 to 35.7 (change  -0.2). 

7. Body Weight (lbs)= IG baseline 225.4 to 221.3 

(change -4.0). CG baseline 217.5 to 214.9 

(change -2.6). 

1. HbA1C = Diff. -1% 

(p=0.003) sig. 

2. SBP = Diff. -5.5 

mmHg (p=0.023) sig. 

3. DBP = Diff. -2.0 

mmHg. (not sig). 

4. LDL = Diff. -11.2 

mg/dL (p=0.012) sig. 

5. HDL = Diff. +0.7 

mg/dL. (not sig). 

6.  BMI= Diff. -0.2 

kg/m2 (not sig). 

7. Body Weight = Diff. 

-1.4 lbs (not sig). 

1. Health level (score)= IG baseline 39 

to 54 (change +15). CG baseline 25.9 

to 30.8 (change +4.9). 

2. Satisfaction (score)= IG baseline 63.7 

to 77.4 (change +13.7). CG baseline 

57 to 63.4 (change +6.4). 

3. Impact (score)= IG baseline 70.5, to 

77.2 (change +6.7). CG baseline 66.5 

to 68.3 (change +1.8). 

4. Worry about disease (score)= IG 

baseline 66.5 to 76.6 (change +10.1). 

CG baseline 68.2 to 66.7 (change                 

-1.5). 

5. Worry about social and vocational 

issues (score)= IG baseline 67.3 to 

75.5 (change +8.2). CG baseline 67.0 

to 78.3 (change +11.3). 

6. Total DQOL (score)= IG baseline 

262 to 286.4 (change +24.4). CG 

baseline 232.5 to 247.3 (change 

+14.8). 

1. Health level= Diff. 

+10.1 (p=0.002) sig. 

2. Satisfaction= Diff. 

+7.6 (p=0.0007) sig. 

3. Impact= Diff. +4.9 

(p=0.002) sig. 

4. Worry about 

disease= Diff. +10.1 

(p=0.002) sig. 

5. Worry social and 

vocational issues= 

Diff. -3.1 (p = NA). 

6. Total DQOL Score = 

Diff. +9.6 (p<0.05) 

sig. 

NA NA 

Krass et 

al. 20079 

 

  

1. HbA1C (%)= IG baseline 8.9 to 7.9 (change              

-1.0). CG baseline 8.3 to 8.0 (change -0.3). 

2. SBP (mmHg)= IG baseline 135 to 133 (change 

-2.0). CG baseline 133 to 135 (change +2.0). 

3. DBP (mmHg)= IG baseline 79 to 77 (change            

-2.0). CG baseline 77 to 76 (change -1.0). 

4. TC (mmol/L)= IG baseline 4.9 to 4.7 (change           

-0.2). CG baseline 4.9 to 4.7 (change -0.2). 

5. TG (mmol/L)= IG baseline 2.0 to 1.8 (change             

-0.2). CG baseline 1.8 to 1.7 (change -0.1). 

6. BMI (kg/m2)= IG baseline 31.4 to 31.1 (change 

-0.3). CG baseline 31.3 to 31.1 (change -0.2). 

1. HbA1C= Diff.                  

-0.7% (p<0.01) sig. 

2. SBP= Diff. -4 mmHg 

(p=0.060) sig. 

3. DBP= Diff. -1.0 

mmHg (p=0.52) not 

sig. 

4. TC= No diff. 

(p=0.85) not sig. 

5. TG= Diff. -0.1 

mmol/L (p=0.39) not 

sig. 

6. BMI= Diff. -0.1 

kg/m2 (p=0.37) not 

sig. 

 

 

HRQoL WQ-5D: 

1. Utility (score)= IG baseline 0.8 to 0.8 

(no change). CG baseline 0.8 to 0.8 

(no change). 

2. Health state (scale)= IG baseline 66.3 

to 71.6 (change +5.3). CG baseline 

72.3 to 73.3 (change +1.1). 

1. Utility (score)= No 

Diff. (p=0.07) not 

sig. 

2. Health state (scale): 

Diff. +4.3 (p=0.02) 

sig. 

NA NA 

Author, 

Year 

Therapeutic Effectiveness Quality of Life Drug Related Problems (DRP) 

Result Difference Result Difference Result Difference 
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Between 

Groups 

Between 

Groups 

Between 

Groups 

Mazroui et 

al. 200911 

1. HbA1C (%)= IG baseline 8.5 to 6.9 (change                  

-1.6). CG baseline 8.4 to 8.3 (change -0.1). 

2. FBG (mmol/L)= IG baseline 10.83 to 7.78 

(change -3.05). CG baseline 10.26 to 9.48 

(change -0.78). 

3. SBP (mmHg) = IG baseline 131.4 to 127.2 

(change -4.5). CG baseline 132.6 to 132.1 

(change -0.5). 

4. DBP (mmHg) = IG baseline 85.2 to 76.3 

(change -8.9). CG baseline 83.9 to 84.1 

(change +0.2). 

5. TC (mmol/L) = IG baseline 5.26 to 4.47 

(change -0.79). CG baseline 5.27 to 5.32 

(change +0.5). 

6. LDL (mmol/L) = IG baseline 3.55 to 3.04 

(change -0.51). CG baseline 3.48 to 3.61 

(change +0.13). 

7. HDL (mmol/L) = IG baseline 1.20 to 1.32 

(change +0.12). CG baseline 1.19 to 1.20 

(change +0.01). 

8. TG (mmol/L) = IG baseline 1.60 to 1.25 

(change -0.35). CG baseline 1.55 to 1.74 

(change +0.19). 

9. BMI (kg/m2) = IG baseline 28.34 to 27.29 

(change -1.05). CG baseline 27.98 to 27.99 

(change  -0.01). 

1. HbA1C = Diff.           

-1.5% (p<0.001) sig. 

2. FBG=  Diff. -2.27 

mmol/L (p<0.001) sig. 

3. SBP= Diff. -4.0mmHg 

(p<0.001) sig. 

4. DBP= Diff. -9.1 

mmHg (p<0.001) sig 

5. TC=       Diff. -1.29 

mmol/L (p<0.001) sig 

6. LDL= Diff. -0.64 

mmol/L (p<0.001) sig 

7. HDL= Diff. +0.121 

mmol/L (p<0.001) sig 

8. TG= Diff. -0.54 

mmol/L (p<0.001) sig 

9. BMI= Diff. -1.04 

kg/m2 (p<0.001) sig 

QOL SF36: 

1. Bodily pain (score)= IG baseline 43.2 

to 66.7 (change +23.5). CG baseline 

52.8 to 45.9 (change -6.9). 

2. General health (score)= IG baseline 

67.8 to 77.6 (change +9.8). CG 

baseline 66.6 to 69.2 (change +2.6). 

3. Mental health (score)= IG baseline 

60.4 to 71.5 (change +11.1). CG 

baseline 64.8 to 60.9 (change +3.9). 

4. Physical functioning (score)= IG 

baseline 40.3 to 62.4 (change +22.1). 

CG baseline 49.3 to 48.0 (change                  

-1.3). 

5. Role emotional (score)= IG baseline 

31.7 to 60.1 (change +28.4). CG 

baseline 40.0 to 48.8 (change +8.8). 

6. Role physical (score)= IG baseline 

37.3 to 67.1 (change +29.8). CG 

baseline 42.7 to 46.9 (change +4.2). 

7. Social functioning (score)= IG 

baseline 66.6 to 87.2 (change +20.6). 

CG baseline 74.4 to 66.9 (change                 

-7.5). 

8. Vitality (score)= IG baseline 49.7 to 

63.6 (change +13.9). CG baseline 

55.1 to 49.9 (change -5.2). 

1. Bodily pain= Diff. 

+30.4 (p<0.001) sig. 

2. General health = 

Diff. +7.2 (p<0.001) 

sig. 

3. Mental health= 

Diff. +7.2 (p<0.001) 

sig. 

4. Physical 

functioning= Diff. 

+23.4 (p<0.001) sig. 

5. Role emotional = 

Diff. +19.6 

(p<0.001) sig. 

6. Role physical= Diff. 

+25.6 (p<0.001) sig. 

7. Social function = 

Diff. +28.1 

(p<0.001) sig. 

8. Vitality=Diff. +19.1 

(p<0.001) sig. 

Medication non-adherence (%)= IG 

baseline 48.3 to 21.4 (reduce 26.9). 

CG baseline 49.1 to 32.5 (reduce 

16.6). 

 

Non-adherence= 

Diff.10.3% (p<0.05) 

sig. 

Thijs et al. 

200910 

NA NA NA NA Number of potential DRPs = 

overall IG baseline 4.13 to 3.29 

(reduce 0.84/20.3%). CG baseline 

3.77 to 3.62 (reduce 0.15/4%). 

Potential DRPs = 

Diff. -0.69/ -16.3% 

(95%CI:-24.3 to              

-8.3) sig. 

Jacob et 

al. 20128 

1. HbA1C (%)= IG baseline 9.5 to 7.7 (change                 

-1.8). CG baseline 9.2 to 8.4 (change -0.8). 

2. SBP (mmHg)= IG baseline 142.5 to 132.5 

(change -10). CG baseline 134.8 to 135.4 

(change +0.6). 

3. DBP (mmHg)= IG baseline 79.4 to 72.0 

(change -7.4). CG baseline 78.3 to 77.6 

(change -0.7). 

1. HbA1C= Diff. -1.0% 

(p=0.003) sig. 

2. SBP= Diff. -10.6 

mmHg (p=0.223) not 

sig. 

3. DBP= Diff. -6.7 

mmHg (p=0.001) sig. 

NA NA 1. Medication use= IG increase 

1.2%, CG increase 0.9% from 

baseline. 

2. Microvascular parameters and 

it’s comorbidities : Retinopathy 

=IG 97%; CG 83%; 

Neuropathy=IG 93%; CG 77%; 

Nephropathy= IG 96%; CG 

62%. 

1. Medication use=    

p< 0.05 sig. 

2. Retinopathy: 

p=0.002 sig.; 

neuropathy: 

p=0.009 sig.; 

nephropathy: 

p=0.001 sig. 

Author, 

Year 

Therapeutic Effectiveness Quality of Life Drug Related Problems (DRP) 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 
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Jacob et 

al. 20128 

(Cont.) 

4. LDL (mg/dL)= IG baseline 121.5 to 93.7 

(change -27.8). CG baseline 115.1 to 105.1 

(change -10). 

5. BMI (kg/m2)= IG baseline 32.8 to 33.2 

(change +0.4). CG baseline 31.8 to 31.6 

(change  -0.2). 

4. LDL= Diff. -17.8 

mg/dL (p=0.010) sig. 

5. BMI = Diff. +0.6 

kg/m2 (p>0.05) not 

sig. 

- - - - 

Ali M et al 

201212 

1. HbA1C (%)= IG baseline 8.2 to 6.6 (change               

-1.6). CG baseline 8.1 to 7.5 (change -0.6). 

2. RBG (mmol/L)= IG baseline 8.80 to 6.88 

(change -1.92). CG baseline 9.53 to 9.04 

(change -0.49). 

3. SBP (mmHg)= IG baseline 146.26 to 126.17 

(change -20.09). CG baseline 136.22 to 139.17 

(change +2.95). 

4. DBP (mmHg)= IG baseline 87.13 to 81.04 

(change -6.09). CG baseline 85.65 to 81.7 

(change -3.95). 

5. TC (mmol/L)= IG baseline 4.15 to 4.12 

(change -0.03). CG baseline 3.66 to 3.14 

(change -0.52). 

6. LDL (mmol/L)= IG baseline 2.35 to 1.97 

(change -0.38). CG baseline 1.81 to 1.25 

(change -0.56). 

7. HDL (mmol/L)= IG baseline 1.19 to 1.46 

(change +0.27). CG baseline 1.2 to 1.25 

(change +0.05). 

8. TG (mmol/L)= IG baseline 1.35 to 1.52 

(change +0.17). CG baseline 1.44 to 1.78 

(change +0.34). 

9. BMI (kg/m2)= IG baseline 30.84 to 26.98 

(change -3.86). CG baseline 29.82 to 28.73 

(change -1.09). 

1. HbA1C= Diff. -1.0%                

(p< 0.001) sig. 

2. RBG= Diff. -1.43 

mmol/L (p< 0.001) 

sig. 

3. SBP= Diff. -23.04 

mmHg (p= 0.012) sig. 

4. DBP= Diff. -2.1 

4mmHg (p = 0.748) 

not sig. 

5. TC= Diff. -0.49 

mmol/L (p< 0.001) 

sig. 

6. LDL= Diff. -0.18 

mmol/L (p< 0.001) 

sig. 

7. HDL= Diff. +0.22 

mmol/L (p< 0.001) 

sig. 

8. TG= Diff. +0.17 

mmol/L (p= 0.404) 

not sig. 

9. BMI= Diff. -2.77 

kg/m2 (p= 0.067) not 

sig. 

1. QOL SF36 (score)= overall IG 

baseline 65.61 to 79.09 (change 

+13.48). CG baseline 70.04 to 66.53 

(change -3.51). 

2. DQOL (score)= overall IG baseline 

29.81 to 23.48 (change            -

6.33). CG baseline 30.52 to 27.87 

(change -2.65). 

1. QOL SF36 (score)= 

Diff. +16.99 

(p=0.001) sig. 

2. DQOL (score)= 

Diff.-3.68 (p=0.119) 

not sig. 

NA NA 

Jarab et.al 

201213 

1. HbA1C (%)= IG baseline 8.5 to 7.7 (change               

-0.8). CG baseline 8.4 to 8.5 (change            

+0.1). 

2. FBG (mmol/L)= IG baseline 12.5 to 10.2 

(change -2.3). CG baseline 11.7 to 12.6 (change 

+0.9). 

 

 

1. HbA1C= Diff. -0.9%                

(p=0.019) sig. 

2. FBG= Diff. -3.2 

mmol/L (p= 0.014) 

sig. 

NA NA Medication non-adherence (%)= IG 

baseline 74.1 to 28.6 (reduce 45.5). 

CG baseline 70.9 to 64.6 (reduce 

6.3). 

Non-adherence= 

Diff. 39.2% (p= 

0.003) sig. 

Author, 

Year 

Therapeutic Effectiveness Quality of Life Drug Related Problems (DRP) 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 

Jarab et.al 

201213 

3. SBP (mmHg)= IG baseline 132 to 126.2 

(change -20.09). CG baseline 134 to 135.1 

3. SBP= Diff. -21.19 

mmHg (p= 0.035) sig. 

- - - - 
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(Cont.) (change +1.1). 

4. DBP (mmHg)= IG baseline 85 to 77.9 (change 

-7.1). CG baseline 85 to 86.8 (change +1.8). 

5. TC (mmol/L)= IG baseline 4.7 to 4.0 (change            

-0.7). CG baseline 4.7 to 4.71 (change +0.1). 

6. LDL (mmol/L)= IG baseline 2.1 to 1.5 (change 

-0.6). CG baseline 2.2 to 2.2 (no change). 

7. HDL (mmol/L)= IG baseline 1.3 to 1.15 

(change -0.15). CG baseline 1.3 to 1.3 (No 

change). 

8. TG (mmol/L)= IG baseline 1.9 to 1.4 (change -

0.5). CG baseline 2.0 to 2.2 (change +0.2). 

BMI (kg/m2)= IG baseline 32.4 to 31.9 (change -

0.5). CG baseline 32.8 to 33.2 (change +0.4). 

4. DBP= Diff. -8.9 

mmHg (p=0.026) not 

sig. 

5. TC= Diff.-0.8 mmol/L                

(p= 0.040) sig. 

6. LDL= Diff. -0.6 

mmol/L (p=0.031) sig. 

7. HDL= Diff. -0.15 

mmol/L (p= 0.728) 

not sig. 

8. TG= Diff.-0.7 mmol/L                

(p= 0.017) sig. 

BMI= Diff. -0.9 kg/m2 

(p= 0.189) not sig. 

Mourão et 

al. 

201314 

1. HbA1C (%)= IG baseline 9.9 to 9.3 (change            

-0.6). CG baseline 9.5 to 10.2 (change            

+0.7). 

2. FBG (mg/dL)= IG baseline 177.75 to 156.35 

(change -21.4). CG baseline 174.4 to 187.8 

(change +13.4). 

3. SBP (mmHg)= IG baseline 152.9 to 140.8 

(change -12.1). CG baseline 140.4 to 137.5 

(change -2.9). 

4. DBP (mmHg)= IG baseline 85.1 to 82.1 

(change -3.0). CG baseline 82.9 to 80.4 (change 

-2.5). 

5. TC (mg/dL)= IG baseline 216.3 to 189.3 

(change -27). CG baseline 207.5 to 207.8 

(change +0.3). 

6. LDL (mg/dL)= IG baseline 128.9 to 105.9 

(change -23). CG baseline 123.0 to 123.5 

(change +0.5). 

7. HDL (mg/dL)= IG baseline 51.8 to 53.5 

(change +1.7). CG baseline 53.4 to 50.6 

(change -2.8). 

8. TG (mg/dL)= IG baseline 171.2 to 152.2 

(change -19). CG baseline 162.4 to 177.4 

(change +15). 

1. HbA1C= Diff. -1.3%                

(p=0.001) sig. 

2. FBG= Diff. -34.8 

mg/dL  (p= 0.007) sig. 

3. SBP= Diff.-9.2 mmHg                

(p= 0.013) sig. 

4. DBP= Diff. -0.5 

mmHg (p=0.809) not 

sig. 

5. TC= Diff. -27.3 

mg/dL (p= 0.008) sig. 

6. LDL= Diff. -23.5 

mg/dL (p=0.026) sig 

7. HDL= Diff. -4.5 

mg/dL (p= 0.020) sig. 

8. TG= Diff. -34 mg/dL                

(p= 0.007) sig. 

 

 

 

 

 

 

NA NA 1. Need additional drug therapy 

(%) = IG baseline 3.8 to 9.2            

(change + 5.4), CG =NA 

2. Unnecessary drug therapy (%)= 

IG baseline 21.2 to 7.7 (change 

-13.5), CG =NA 

3. Ineffective drug (%)= IG 

baseline 30.8 to 45.6 (change 

+14.8), CG = NA 

4. Dose to low (%)= IG baseline 

22.7 to 21.8 (change -0.9), 

CG=NA 

5. Dose too high (%)= IG baseline 

1.2 to 2.8 (change +1.6), 

CG=NA 

6. ADR (%)=IG baseline 6.5 to 1.2 

(change -5.3), CG =NA 

7. Non-compliance (%)= IG 

baseline 13.8 to 11.7 (change          

-2.1), CG =NA 

Average DRP sig. 

reduce p< 0.001 

Author, 

Year 

Therapeutic Effectiveness Quality of Life Drug Related Problems (DRP) 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 

Result 

Difference 

Between 

Groups 

Mourão et 

al. 

201314 

(Cont.) 

9. BMI (kg/m2)= IG baseline 30.3 to 30.4 

(change +0.1). CG baseline 30.3 to 30.0 

(change -0.3). 

9. BMI= Diff. -0.2 

kg/m2 (p= 0.106) not 

sig. 

- - - - 
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Lenander 

et.al 

201415 

NA NA NA NA 1. ADEs= IG baseline 0.64 to 0.52 

(reduce 0.12). CG baseline 0.53 

to 0.50 (reduce 0.03). 

2. Wrong drug= IG baseline 0.32 to 

0.31 (reduce 0.01). CG baseline 

0.33 to 0.33 (no change). 

3. Adherence= IG baseline 0.37 to 

0.21 (reduce 0.16). CG baseline 

0.21 to 0.11 (reduce 0.10). 

4. Dose problem (too high/low)= IG 

baseline 0.17 to 0.12 (reduce 

0.05). CG baseline 0.12 to 0.03 

(reduce 0.09). 

5. NAT= IG baseline 0.04 to 0.03 

(reduce 0.01). CG baseline 0.05 

to 0.00 (reduce 0.05). 

6. UDT= IG baseline 0.01 to 0.00 

(reduce 0.01). CG baseline 0.05 

to 0.03 (reduce 0.02). 

1. ADEs = not sig. 

(p> 0.05). 

2. Wrong drug= not 

sig.(p> 0.05). 

3. Adherence= Diff. 

0.06 sig. 

(p=0.02). 

4. Dose problem 

(too high/low)= 

not sig                     

(p> 0.05). 

5. NAT= not sig.(p> 

0.05). 

6. UDT= not sig (p> 

0.05). 

Chung et 

al. 201416 

1. HbA1C (%)= After intervention IG= -4.884, 

CG= -0.159. 

2. FBG (mmol/L)= After intervention IG=                

-3.264, CG= -0.268. 

 

 

1. HbA1c= Diff.                   

-4.725% (p<0.001) 

sig. 

2. FBG= Diff. 2.996 

mmol/L (p=0.001) 

sig. 

NA NA Adherence (%)= after intervention 

IG= 90, CG= 71. 

Diff. 19% p=0.007 

sig. 

Kjeldsen     

et al. 

201417 

1. BG= NR 

2. SBP (mmHg)= IG basic -7.5, IG extended               

-6.7, CG -1.4. 

1. BG= Not sig. 

2. SBP (mmHg)= Diff     

-6.1 to basic, -5.3 to 

extended, p=0.033 

sig. 

HRQOL (Score)= overall IG basic 

0.050, IG extended 0.060, CG 0.003. 

Diff 0.047 to basic, 

0.057 to extended, 

p=0.084 sig. 

1. Disease knowledge (score)= IG 

basic 1.0, IG extended 1.8, CG -

0.2. 

2. Non-adherence (%)= IG basic 

13.5, IG extended 22.5, CG 

26.8. 

1. Disease 

knowledge= Diff. 

0.8 to basic, 2.0 

to extended, 

p=0.016 sig. 

2. Non adherence= 

Diff. 13.3 to 

basic, 4.3 to 

extended, 

p=0.246 not sig. 


