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Purpose: To evaluate the impact of pharmaceutical education on medication adherence in patients with Type 2 Diabetes and Systemic 
Arterial Hypertension.
Patients and Methods: This randomized clinical trial enrolled patients with a diagnosis of Type 2 Diabetes Mellitus and Systemic 
Arterial Hypertension treated in an internal medicine outpatient clinic of a teaching hospital. One hundred and three patients were 
randomly assigned to the study groups; 51 to the control group and 52 to the intervention group with a 6 months follow-up. Medication 
adherence was assessed using the Morisky 8-item medication adherence scale. To improve patient adherence to treatment, a wallet 
card was provided with an up-to-date list of prescribed medications along with recommendations for follow-up care.
Results: One hundred and seventy-nine patients were screened for eligibility, of which 103 (57.5%) participated in the study. The 
intervention group showed a statistically significant decrease in capillary glucose levels, glycated hemoglobin, systolic and diastolic 
blood pressure, total cholesterol and triglycerides compared to the control group. The frequencies on medication adherence levels at 3 
and 6 months in the control group remained similar to baseline, while in the intervention group the frequency of high adherence 
increased significantly at 6 months (8.7% to 43.5%).
Conclusion: A high percentage of patients are not achieving optimal control of their diabetes. Medication adherence rates were 
between 45–50% in patients at the baseline of the study, but after receiving education and support from a pharmacist, the intervened 
group showed a significant increase in their adherence.
Keywords: adherence to treatment, chronic disease, health education, morisky medication adherence scale

Introduction
Chronic disease (CD) is defined by the World Health Organization as any disease of long duration, generally with slow 
progression and that is not transmitted from person to person.1 CD account for most deaths globally and are the leading 
contributors to disability, the development of serious complications, and high health care costs.2 The main types of CD 
are cardiovascular diseases, cancer, chronic respiratory diseases and diabetes.1 Type 2 diabetes is a complex chronic 
disease characterized by hyperglycemia, secondary to impairment in insulin secretory function and insulin resistance.3 

Systemic arterial hypertension is a disease characterized by persistent high blood pressure. The American College of 
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Cardiology (ACC) and American Heart Association (AHA) guidelines define hypertension as a systolic blood pressure of 
≥130 mm Hg and/or a diastolic blood pressure of ≥80 mm Hg.4 Arterial hypertension and elevated fasting plasma 
glucose have been identified as the main risk factors for premature death and disability in the US and Latin America.5 

Antihypertensive drugs, as well as oral hypoglycemic agents and insulin, are the mainstay in the treatment of patients 
with Type 2 Diabetes and Systemic arterial hypertension, coupled with a healthy diet and physical activity.6,7 The 
adequate treatment of patients with diabetes and/or hypertension is multifaceted. Despite the enormous benefit provided 
by pharmacotherapy, many patients have difficulty adhering to medication therapy which makes managing the conditions 
difficult.8 Adherence to treatment is the degree to which patients follow the agreed treatment recommendations 
prescribed by their physician.9 Approximately one in four people do not adhere to the prescribed medication10 and as 
such, poor adherence is considered a critical barrier to successful treatment and remains one of the main challenges for 
health professionals. Likewise, it has been shown that interventions through pharmaceutical education, patient counseling 
and other strategies, such as behavioral modification or mixed methodologies (education and behavioral changes), are 
favorable in improving adherence.11 Therefore, the involvement of a pharmacist, whose knowledge and skills enable 
them to provide pharmacotherapeutic support to patients and physicians, helps make drug therapy as efficient and safe as 
possible.12,14

There are different methodologies for measuring adherence to a medication regimen, among them some self-reported 
compliance questionnaires. The 8-item Morisky Medication Adherence Scale (MMAS-8), which classifies the degree of 
adherence and focuses on medication-taking behavior, has been reported to have acceptable validity and reliability in 
chronic conditions, especially in diabetes.15 The MMAS-8 is a test that evaluates adherence considering the reasons for 
omission of the medication by patients such as forgetfulness, carelessness in the schedule, suspending the medication 
when they feel better or starting to take the drug when they feel worse. It also includes additional elements that address 
the circumstances surrounding adherence behavior.15,16 There are other methods to evaluate adherence to treatment, such 
as the measurement of the concentrations of the drug or its metabolites in blood or urine. While they have good precision, 
they are also usually very expensive, which is why questionnaires such as MMAS-8 are widely used due to their ease, 
low cost and easy access in countries with low resources. Additionally, they have good sensitivity, specificity, high 
validity and reliability.17,18 This study aims to evaluate the impact of pharmaceutical education on therapeutic adherence 
in patients with Type 2 Diabetes Mellitus and Systemic Arterial Hypertension.

Materials and Methods
Patients and Study Design
This randomized, controlled clinical trial included a total of 103 patients with a diagnosis of type 2 diabetes mellitus and 
systemic arterial hypertension who attended the outpatient clinic of the O.P.D. Hospital Civil de Guadalajara “Dr. Juan 
I. Menchaca”. The patients were 18 to 60 years old and agreed to participate in the study by giving informed consent. 
Patients that were not prescribed pharmacological treatment for diabetes mellitus and systemic arterial hypertension 
(which was verified in the information presented in the clinical record of the Hospital), required hospitalization on 
the day of their appointment or with a limited literacy were excluded (Figure 1).

The patients were randomly assigned to the two study groups with evaluations occurring at 0, 3, and 6 months: the 
control group received regular (standard) education from their physician at each of their office visits, while the 
intervention group received regular education along with a pharmacist intervention on three occasions: baseline, at 3 
and 6 months after the start of the study. The pharmacist spent between 20–25 minutes with each patient, who explained 
the main clinical characteristics and complications of these diseases, as well as, the importance of a healthy diet, exercise, 
adherence to medication and the usefulness of his treatment, all supported by a brochure. To improve medication 
adherence, patients were provided with a wallet card with an updated list of their prescription medications along with 
recommendations for follow-up care. Only one pharmacist, who had received previous training, participated from the 
beginning to the end of the study. For the evaluation of medication adherence, ©MMAS-8 was used. It is licensed: 
MMAR, LLC., Donald E. Morisky #6533-7069-1342-3041-5361.
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Variables Analyzed
After randomization, patients were interviewed to obtain demographic data and medical history. Data collected were: 
time since disease diagnosis, number of prescribed medications, family support, and patient-reported cost of medications. 
In addition, glycated hemoglobin (Hb1Ac), fasting plasma glucose, cholesterol and triglyceride levels were collected.

Medication Adherence
Medication adherence was evaluated using the Morisky Medication Adherence Scale (MMAS-8),16 which is a validated 
instrument and generic scale used to assess medication adherence in patients with chronic diseases. The total score is 
calculated by adding the 8 items together (range 0–8). The final MMAS-8 value indicates the level of medication 
adherence, from high (8 points) to medium (6–7 points) to low (<6 points). In this research study, the medication 
adherence was evaluated in each patient with the medications that were individually prescribed.

Sample Size Calculation
A sample size calculation showed that 38 patients in each group would be sufficient to find a difference of 50% increase 
in treatment adherence. This calculation considers an alpha of 0.05 and a power of 0.80 of the Test, along with a 20% loss 
to follow-up. The calculation was performed with the expected proportion formula.

Statistical Analysis
We reported categorical variables as frequencies and percentages and analyzed them by χ2 or Fisher’s exact tests, as 
appropriate. Quantitative variables were presented as means and standard deviations. We used the Wilcoxon test for 
intragroup comparisons (baseline vs final data in each group). Mann–Whitney U-test was used for comparisons between 
the control group vs the intervention group. Considering two-tailed statistically significant p-value <0.05. Both R and 
SPSS version 24.0 Chicago II were used for all analyses.

Figure 1 Diagram of patient screening. Participants were randomized 1:1.
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Ethical Considerations
The study was conducted in agreement with guidelines as stipulated by the Declaration of Helsinki, 64th General 
Assembly in Fortaleza, Brazil in October 2013. It was approved by the Ethics Committee of the O.P.D. Nuevo Hospital 
Civil De Guadalajara “Dr. Juan I. Menchaca” (09/HCJIM-JAL/2019). This was recorded in ClinicalTrials.gov 
(NCT05202067). Patients were invited and informed consent forms were obtained and signed voluntarily. Patient 
confidentiality was maintained at all times.

Results
One hundred seventy-nine patients with type 2 diabetes and systemic arterial hypertension were screened for eligibility. 
Seventy-six patients were not eligible for the study for different reasons: they participated at the same time in another 
clinical study, had low literacy levels, or declined the invitation to participate. Of the 103 patients eligible for the study, 
they were randomly assigned to two study groups: 51 patients to the control group and 52 patients to the intervention 
group (Figure 1).

Demographic Measures
As shown in Table 1, there were no statistically significant differences in demographic characteristics between the two 
groups at baseline. The majority of study participants were women (60.5% in the control group versus 61.5% in the 
intervention group; p = 0.570). The mean age of the patients in the control group was 55.8 ± 3.6 years versus 56.6 ± 2.3 
years in the intervention group (p = 0.481). The duration of diabetes was similar in both groups, presenting as a mean of 
8.16 ± 2.7 years in the control group versus 7.65 ± 2.7 years in the intervention group. The same was observed for the 
duration of hypertension, group control with 8.53 ± 2.5 years and the intervention group with 8.92 ± 2.3 years.

Regarding educational degree, most of the study participants only had primary school education (67.4% in the control 
group and 67.4% in the intervention group) with no significant differences in the distribution in both groups (p = 0.837).

Likewise, at baseline, no significant differences were observed between the study groups in the treatment effective
ness parameters. The glucose levels were 157.39 ± 47.65 mg/dL (control) and 148.5 ± 28.7 mg/dL (intervention) (p = 
0.104) and Hb1Ac levels were 8.8% (73 mmol/mol) ± 1.8% (control) and 9.07% (76 mmol/mol) ± 1.75% (intervention) 

Table 1 Demographic Characteristics

Characteristic Control Group (n=43) Intervention Group (n=46) p

Gender 0.570

Male, n (%) 17 (39.5) 18 (38.5)

Female, n (%) 26 (60.5) 28 (61.5)
Age, years 55.8 ± 3.6 56.6 ± 2.3 0.481

Educational degree, n (%) 0.837

Primary school 29 (67.4) 31(67.4)
Middle school 6 (14) 9 (19.6)

High school 4 (9.3) 3 (6.5)

University 4 (9.3) 3 (6.5)
Duration of condition, years
SAH 8.53 ± 2.5 8.92 ± 2.3 0.360

DM2 8.16 ± 2.7 7.65 ± 2.7
Weight, kg 85.4 ± 23.1 80.68 ± 16.2 0.640

HbA1c, %(mmol/mol) 8.8 (73) ± 1.8 9.07 (76) ± 1.75 0.400

Glucose, mg/dL 157.39 ± 47.65 148.5 ± 28.7 0.104
SBP, mm Hg 140.95 ± 13.7 139.9 ± 10.14 0.671

DBP, mm Hg 92.26 ± 6.12 92.83 ± 6.0 0.392

Notes: Mean ± SD. The Mann Whitney U-test was used to compare the quantitative data between the two study groups, for the qualitative variables the 
Chi2 test was used; p≤ 0.05 values were considered statistically significant. 
Abbreviations: DBP, diastolic blood pressure; DM2, Type 2 Diabetes Mellitus; SD, standard deviation; SAH, systemic arterial hypertension; SBP, 
systolic blood pressure.
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(p = 0.400). The control group patients presented a systolic blood pressure/diastolic blood pressure of 140.95 ± 13.7/ 
92.26 ± 6.12 mm Hg versus the intervention group with 139.9 ± 10.14/92.83 ± 6.0 mm Hg (p =0.671/0.392).

Medication Adherence
As shown in Table 2, at baseline, both groups had a high percentage of patients with low adherence to treatment, 51.2% 
in the control group and 47.8% in the intervention group. The comparison between both groups did not show a significant 
difference, which indicates that the homogeneity of the groups (p= 0.931). After 6 months of follow-up this proportion 
changed significantly in the intervention group. There number of patients reaching the highest category of medication 
adherence increased from 8.7% (baseline) to 43.5% at the conclusion of the study.

Therapeutic adherence resulted in positive changes in the clinical markers as well (see Table 3). The glycemic values 
showed a significant improvement (p˂0.001) in the intervention group after 6 months of follow-up. On the other hand, 
the control group showed no difference in the baseline comparison versus 6 months of follow-up (p = 0.194). The total 
cholesterol and triglyceride levels resulted in significant changes in both study groups, while the systolic and diastolic 
blood pressures only showed improvement in the intervention group.

Table 2 Therapeutic Adherence of the Study Participants

Characteristic Level Control Group (n=43) Intervention Group (n=46) p

MA basal, n (%) High 4 (9.3) 4 (8.7) 0.931
Medium 17 (39.5) 20 (43.5)

Low 22 (51.2) 22 (47.8)

MA - 3 months, n (%) High 4 (9.3) 6 (13) 0.515
Medium 19 (44.2) 15 (32.6)

Low 20 (46.5) 25 (54.3)

MA - 6 months, n (%) High 1 (2.3) 20 (43.5) <0.001

Medium 19 (44.2) 21 (45.7)

Low 23 (53.2) 5 (10.9)

Notes: Data is displayed in frequencies (percentages). The Chi2 test was used to compare the qualitative data between the two study groups; p ≤ 0.05 
values were considered statistically significant. Morisky medication adherence scale™ was used for the classification of adherence in the study groups. 
Abbreviation: MA, medication adherence.

Table 3 Baseline and Final Values of Clinical Characteristics

Glucose, mg/dL HbA1c, % (mmol/mol)

Baseline Final p Baseline Final p

Control group (n=43) 157.3±47.6 157.2±38.2 0.194 8.86 (73) ±1.80 8.80 (73) ±1.34 0.436
Intervention group (n=46) 148.5±28.7 139.2±15.6 <0.001 9.07 (73) ±1.76 7.6 (60) ±0.96 <0.001

SBP, mmHg DBP, mmHg

Baseline Final p Baseline Final p
Control group (n=43) 140.95±13.7 141.14±13.1 0.782 92.26±6.12 92.91±6.25 0.425
Intervention group (n=46) 139.9±10.14 130.15±11.8 <0.001 92.83±6.01 87±3.83 <0.001

Cholesterol, mg/dL Triglycerides, mg/dL

Baseline Final p Baseline Final p
Control group (n=43) 171.62±30.5 169.2±27.4 0.007 162.95±45.9 158.5±39.7 0.049
Intervention group (n=46) 181.4±27.7 170.1±26.4 <0.001 167.74±32.3 153.7±25.9 <0.001

Notes: Mean ± SD. p≤ 0.05 values were considered statistically significant. Wilcoxon signed-rank test were used for comparison between baseline and final values. 
Abbreviations: DBP, diastolic blood pressure; HbA1c, glycated hemoglobin; SBP, systolic blood pressure; SD, standard deviation.
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The average value MMAS-8 score at baseline for the control group was 4.9 ± 1.9 and for the intervention group was 
4.5 ± 2.1 (p = 0.562). After the 6-month follow-up, a statistically significant improvement (p ˂ 0.001) in the score could 
be observed in the intervention group, achieving a value of 7.04 ± 1.4. The control group did not experience this same 
effect, with no statistically significant changes from baseline to 6-month follow-up. (Table 4). Sensitivity and specificity 
for diabetes control were calculated. MMAS-8 sensitivity of 79.1% and specificity of 35.4% were obtained, therefore the 
positive predictive value was 31.2% and the negative predictive value was 82.2%. Considering the distribution of patients 
with good control those with Hb1Ac ˂7% and inadequate control those with Hb1Ac ≥7%, adherence was also established 
for those who were at a high and medium level and poor adherence for those who presented low on the MMAS-8 scale. 
The sensitivity and specificity results for the scale based on hypertension control were 76.4% and 44.2%, respectively. 
The positive predictive value was 68.9% compared to the negative predictive value, which was 53.6% (Table 5).

Discussion
CD has gained great importance due to the alarming increased prevalence in several countries, especially diabetes and 
hypertension. It is estimated that it will become a serious public health problem in the coming decades, including 
a significant economic impact on society.17,19 It is well known that non-adherence to medication is a relevant issue in 
medical care and that this has been associated with the inability to achieve optimal health outcomes.20,21 The treatment of 
CD commonly includes the long-term use of pharmacological treatment and despite the efficacy of pharmacologic 
options, the benefits are not consistently realized since it is estimated that approximately 50% of patients do not take their 
medications as prescribed.23 In this study, adherence to treatment and the efficacy of the intervention were evaluated 
through pharmaceutical education in patients with type 2 diabetes and systemic arterial hypertension who were receiving 
pharmacological treatment. We obtained similar results to those previously described, finding 49.5% of the patients at 
baseline had low adherence to the prescribed medication regimen.22

The main factors that contributed to the low adherence found in our study population were related to forgetfulness, 
modification of the medication schedule, lack of understanding of the chronic nature of therapy. These findings are 
similar to that described by other authors.19 Consequently, interventions that can help improve therapeutic adherence 
contribute not only to improving patient health education, but also to achieving better clinical results. In our population, it 
was found that after the pharmacist-delivered intervention, 43.5% presented high adherence to treatment. Under baseline 
conditions, both groups showed similar levels of medication adherence (p=0.931); this study demonstrated patient 

Table 4 Comparison of Adherence to Treatment Baseline Vs Final

Characteristic Control Group (n=43) Intervention Group (n=46)

Therapeutic Adherence Basal Final p Basal Final p
4.9 ±1.9 5.1 ±1.4 0.562 4.5 ±2.1 7.04±1.4 <0.001

Notes: Mean ± SD. p≤ 0.05 values were considered statistically significant. Wilcoxon signed-rank test were used for comparison between 
baseline and final values.

Table 5 Relationship Between HbA1c %, Blood Pressure and Adherence Levels

HbA1c % vs Adherence High Medium Low p

Good Control (˂ 7.0%) 8 (38.1) 11 (27.5) 5 (17.8) 0.079

Inadequate Control (≥ 7.0%) 13 (61.9) 29 (72.5) 23 (82.2)
Blood pressure vs adherence
Good Control (SBP˂ 140 mm /DBP ˂90 mm Hg) 17 (80.9) 25 (62.5) 13 (46.4) 0.014

Inadequate Control (SBP≥ 140 mm /DBP ≥90 mm Hg) 4 (19.1) 15 (37.5) 15 (53.6)

Notes: The Chi2 test was used to compare the qualitative data between the two study groups; p ≤ 0.05 values were considered 
statistically significant. 
Abbreviations: DBP, diastolic blood pressure; HbA1c, glycated hemoglobin; SBP, systolic blood pressure.
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education delivered by a pharmacist can significantly increase medication adherence in patients with type 2 diabetes and 
hypertension compared to usual care.

Among the relevant findings, we found that patients belonging to the pharmacy intervention group showed a better 
understanding of the importance of taking their medications, which was reflected in the increase in their adherence. 
Having an increased percentage of patients with the highest level of medication adherence agrees with previous studies 
carried out in patients with type 2 diabetes. Despite the fact that the authors mentioned a suboptimal result, medication 
adherence improves the efficacy of the medication, obtaining beneficial results for patients.24

Poor adherence to medications has been reported in patients with chronic diseases. A study of patients with diabetes 
revealed that almost 60% were not adherent to hypoglycemic medications.25 A separate study showed that only 59% of 
patients with diabetes, hypertension and dyslipidemia had an MPR> 80% (medication possession ratio).26 Meanwhile, 
a systematic review and meta-analysis revealed that around 45% of patients with hypertension and a third (31.2%) of 
patients with hypertension and other comorbidities do not comply with their medication. Even a higher proportion of 
patients who have uncontrolled hypertension also have challenges with appropriate medication adherence (83.7%).27

The probability that patients adhere to their treatment is 1.76 times better if they have higher health literacy. This 
study showed there was a positive and significant correlation between health literacy and patient adherence. Therefore, it 
is understood that those patients with higher levels of health literacy are more adherent to their prescribed treatment. 
Those patients with higher levels of health literacy have been found to have adherence rates that are on average 14% 
higher than those with lower literacy.28 In this same sense, many elderly patients have a low literacy rate which increases 
the risk of non-adherence in a vulnerable patient population.

Our study concluded that patients who received pharmacist-delivered education significantly increased their medica
tion adherence compared to the control group. We attribute this positive change in adherence to the knowledge and 
confidence that the patient obtained from the health education provided by a pharmacist. This type of education translates 
into an improvement in the self-management of their medication regimen and results in improved clinical outcomes.29 

Additionally, an improvement in medication adherence has been shown through pharmacist-delivered interventions in 
other conditions as well.30

We observed a significant improvement in the following clinical variables in the intervention group at the end of the 
6-month follow-up: glycated hemoglobin, fasting plasma glucose, SBP, DBP, triglycerides and cholesterol. Our results 
are consistent with other studies where an improvement in SBP control is observed 6 months after the intervention31 and 
significant reductions of glycated hemoglobin, SBP, and DBP after 12 months of evaluation.32

In this same sense, a study reported that greater adherence leads to a greater improvement in glycosylated 
hemoglobin regardless of hypoglycemic treatment in patients with type 2 diabetes.33 A systematic review also indicated 
that more than 90% of the included studies on pharmacist-led interventions for the management of type 2 diabetes 
demonstrated a greater reduction in glycosylated hemoglobin levels in the intervention group compared to the control 
group.34

The degree of medication adherence was measured using the MMAS-8, a survey instrument with high reliability and 
validity and frequently used to assess the level of medication adherence for chronic disease management.16 After six 
months of follow-up, more patients in the intervention group experience with high medication adherence compared to the 
control group. We also found a statistically significant decrease in the percentage of patients with low adherence in the 
intervention group at the conclusion of the study period.

The clinical variables also showed statistically significant improvements, specifically the plasma glucose levels 
decreased significantly in the intervention group, similar to the measurements of blood pressure, and glycosylated 
hemoglobin. Data were consistent with that of a study,35 where the effect of education on diabetes self-control was 
evaluated.

The obtained values of sensitivity for diabetes and hypertension were adequate (79.1% and 76.4%). Comparatively 
the specificity, which was low (35.4% and 44.2%), can lead to a high proportion of false positives for the applicability of 
this questionnaire. Our data are consistent with the results of other researchers.36–38 It is difficult to measure the exact 
causes medication non-adherence, since they can be based on the patient’s own individual circumstances. It is important 
to mention that this type of survey instrument carries a potential risk of response bias, since it is self-reported by the 
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patient. It should be noted that more sensitive and specific methods such as direct measurements are currently available to 
evaluate medication adherence, but the most important advantage of this questionnaire is its low cost and easy 
applicability.16

This is one of the first studies in Mexico that demonstrated the positive impact that pharmacists can have on 
improving medication adherence in patients with type 2 diabetes and hypertension. By advancing the professional role 
of clinical pharmacists in Mexico and fully welcoming them into the interprofessional healthcare team, more patients will 
be able to self-manage their chronic diseases and, in turn, lead to beneficial health outcomes.

Limitations of this study include a 6-month follow-up duration. Although the trial was initially designed with a longer 
duration follow-up (9–12 months), however, the COVID-19 pandemic impacted the study. The high demand for COVID- 
related patient care at the hospital site where the clinical trial took place led to complications with patient enrollment, 
however new trials with longer follow-up could provide better adherence results.

Conclusion
It was found that pharmacist-delivered education improved the proportion of patients with high or medium adherence to 
the treatment of type 2 diabetes and hypertension. The evaluation of the efficacy of the intervention is determined with 
the improvement in variables such as glycemia, HbA1c, SBP and DBP, for which our results contribute to the support 
that medication adherence is a very important objective for the prognosis of the patient with chronic disease. This 
highlights the need for patient-centered medical care to include pharmacist-delivered educational and counseling 
strategies.
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