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ABSTRACT 
 
The objective is to assess the impact of individualized pharmaceutical and nutritional consultation in patients with diabetes mellitus (DM) and 
hypertension (HT) from the Health Center of Actopan, Hidalgo, Mexico using better monitoring of glycemic and hypertension control. This was a 
quasi-experimental study carried out from April to September 2018. A total of 67 patients with a diagnosis of DM and HT and poly pharmacy, treated 
at the Health Center, were selected and divided into two groups (cases and controls). Validated tests (Morisky-Green, Diabetes Knowledge 
Questionnaire [DKQ-24] and the Batalla Test) were applied to both groups at the start and finish of the project and three glycosylated hemoglobin 
samples were drawn. Weight and height, waist circumference, and blood pressure were measured. Also, 24-hour recalls (24R) were performed to 
measure food diversity. The study included 67 patients (35 in the intervention group and 32 in the control group). The mean age was 60.57 years and 
71.1% had basic education. Individualized pharmaceutical and nutritional consultation improved HBA1c levels and knowledge of DM and HT. It is a 
feasible and viable strategy that contributes to rational drug use and a better lifestyle and it plays a very important role in the patient´s care and disease 
evolution. 
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INTRODUCTION 
 
Chronic degenerative diseases continue to be a prevalent public 
health problem for rural and urban communities worldwide. 
According to the World Health Organization, they are the main 
cause of mortality and represent more than 60% of all deaths in 
the world; of these, 80% occur in low- and middle-income 
countries, while the remaining 20% occur in high-income 
countries and affect both sexes equally. Just in the last year, these 
illnesses caused 35 million deaths, representing twice the number 
of deaths caused by infectious, maternal, perinatal diseases, and 
malnutrition together. 

 
Among the chronic diseases, diabetes mellitus (DM) is classified 
as one of the main causes of morbidity and mortality and it is 
recognized by the World Health Organization as a world threat. 
It is estimated that there are 180 million people in the world with 
DM and it is probable that this number will increase to more than 
double by 2030. In 2005, 1.1 million deaths caused by diabetes 
were recorded; of these, 80% occurred in low- and middle-income 
countries, which in general are ill-prepared to face this epidemic.1 

 
In Latin America, there are 26 million people with diabetes, 
which is equivalent to 7% of the total world population of patients 
with this disease. By the year 2030, it is estimated that this disease 
will increase to 39.9 million cases, a number that will surpass 
other regions, such as North America and South Asia. It is 
calculated that almost 80% of patients have poor control of their 
disease with subsequent medium- and long-term damage.2,3 

 

In Mexico, DM is the leading cause of deaths per year. Mortality 
rates show an increasing trend in both sexes with more than 
60,000 deaths and 400,000 new cases yearly.4 In the state of 
Hidalgo, one study showed that DM will increase fourfold by the 
year 2030.2 In addition to DM, systemic hypertension (HT) has 
also been identified as another important problem in adult 
population due to its elevated prevalence. It is also another 
important public health problem in developed and 
underdeveloped countries. It can be said that almost one out of 
every four citizens in our setting present high blood pressure.5 

 
In recent years, the incidence and prevalence of hypertensive 
disease have become a concern among health professionals. 
Searches for methods that contribute to its reduction and the study 
of the factors involved in its development have become vitally 
important. Poor control of HT reduces the patient’s and the 
family´s quality of life and can lead to death; however, the 
individual’s behavior can play an important role in its evolution. 
It could even extend life in those who adequately adhere to the 
treatments and life regimens that this disease demands.6 

 
Prevention and control represent a challenge for professionals 
who are responsible for the country´s public health. In this regard, 
the lack of treatment adherence and unhealthy lifestyles are the 
main risk factors that impact the distribution and frequency of 
these diseases and their complications. However, even though 
Mexico has prevention and control programs, there are still 
serious limitations that impede effective control of these illnesses. 
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Failure to follow medical prescriptions, including the patient's 
own physiological changes and poly pharmacy, favor the 
appearance of adverse drug reactions (ADRs) and drug 
interactions; in addition, the patient´s lack of knowledge leads to 
treatment abandonment. This makes a careful assessment of the 
patient´s pharmacotherapy necessary, since optimal control of 
their disease, as well as their quality of life, can be affected, 
making it impossible to estimate the effects of treatment and 
causing an unnecessary increase in the cost of health care.7 
 
Therefore, in recent years, therapeutic adherence, defined as “the 
behavior of an individual regarding the way they take their drugs, 
follow a nutritional regimen, and execute changes in their 
lifestyle, which corresponds to the agreed recommendations of a 
healthcare professional” has been considered one of the most 
important factors for the control of these diseases. But it has also 
been considered the cornerstone in the control of these diseases 
since it is known that almost 50% of these patients are unable to 
comply with the health regimen and correctly follow a drug 
treatment for more than one year, which multiplies the difficulties 
in improving their health by causing waste and underutilization 
of treatment resources, which are limited.8,9 
 
For this reason, we considered the use of pharmacotherapy 
consultation (PThC), defined as “the professional pharmaceutical 
practice that intends to evaluate and monitor pharmacotherapy 
based on the specific needs of the patient with the objective of 
improving or achieving their health results.” This program has as 
its objectives, to increase the patient’s knowledge about their 
pharmacotherapy (routes of administration, drug interactions, the 
importance of adherence, and possible adverse reactions), 
reinforcing and guaranteeing therapeutic adherence and emit 
pertinent recommendations aimed at optimizing 
pharmacotherapy.7 

 
Another previously mentioned factor that is important to consider 
is an unhealthy lifestyle, which includes deficient eating habits 
and sedentariness. In this aspect, it is important to consider before 
and after eating patterns; for example, prior traditional eating 
patterns in Mexico included mainly beans, corn, tomato, chili, 
some vegetable and fruits, and occasionally, small amounts of 
meat or fat with modest differences between rural and urban 
settings, where according to access, milk and some industrialized 
products, such as soft drinks and cold meats, could be included. 
However, with the increase in the food industry, a change from 
the traditional diet to a westernized diet favored mostly middle- 
and high-income families, while low-income families tended to 
substitute corn and beans for white bread, pasta, and rice. 
According to the National Health Survey 2016 Halfway10, 
sweetened non-dairy drinks (soft drinks, juices, flavored water, 
nectars, etc.) were the most consumed food group (85%) from the 
not recommended for daily consumption category; 39.1% 
consumed these daily and 33.2% several days a week. Sweetened 
cereals were the second most consumed food group (53.4%), even 
though a low consumption of simple sugars in the diet is 
recommended.10 

 
This displacement of traditional trends in nutrition is of great 
interest due to its association with an increased risk of developing 
overweight and obesity, which are considered triggering risk 
factors for DM and HT.11 These factors are a consequence of the 
difference between human biology and the described 
environment, where inactivity and unhealthy eating have 
generated metabolic changes that have distorted the body 
composition of individuals. 
 
Considering the aforementioned problem, there is sufficient 
evidence that shows that the lack of control of these conditions 

can be corrected and prevented to a large extent with the 
implementation of low-cost, high-impact strategies, such as 
health education, and a personalized diet adapted to the needs of 
each individual, with all the necessary nutrients in a balanced and 
varied way, considering the age, sex, physical activity, metabolic 
status, economy, and food culture of each patient.12 

 
It is believed that an individual will only accept these changes or 
restrictions in their lifestyle imposed by their treatment if they are 
capable of perceiving the possible risk involved in not adopting 
this life change or restriction. Therefore, the individual perception 
of the patient of their disease is a basic element for therapy and is 
of vital importance to implement PThC and individualized 
nutrition as a new strategy for the management of patients with 
chronic disease in our population. The aim of this study was to 
evaluate their impact on better glycemic and HT control. 
 
MATERIAL AND METHODS 

 
This was a quasi-experimental study, authorized by the Ethics 
Committee with the registration number FSSA2018071. A total 
of 70 patients with a diagnosis of DM and HT with poly pharmacy 
(the consumption of more than three drugs) attended at the Health 
Center of Actopan, Hidalgo, Mexico was selected. These patients 
were randomly organized into two groups: an intervention and 
control group, providing red chips (control group) and blue chips 
(intervention group). The patients were informed about the 
project and their voluntary authorization was requested by 
signing a written informed consent in both groups; this was 
performed by previously trained personnel from the Research 
Coordination. In both groups, blood pressure was measured and 
three blood samples (baseline, intermediate, and final) were 
drawn by trained personnel according to their standard operating 
procedures to determine glycosylated hemoglobin. Validated 
tests (Morisky-Green13, Diabetes Knowledge Questionnaire 
[DKQ-24], and the Batalla test) were applied to both groups at the 
start and end of the project to determine the level of knowledge 
of each disease and the degree of therapeutic compliance. 
 
Bodyweight, as well as height, were measured to calculate the 
body mass index (BMI) using a model 874SECA® scale together 
with a SECA® 217 stadiometer (Seca GmbH and Co. KG, 
Hamburg, Germany). BMI was classified as overweight 24.9-
29.9 kg/m2 and obese >30 kg/m2.Waist circumference (WC) was 
measured in centimeters with a SECA 201 fiberglass tape 
measure. Cut off points were healthy, < 80 cm in women, and < 
90 cm in men; and cardiovascular risk > 80 cm in women, and > 
90 cm in men. All measures were obtained on three occasions 
(baseline, intermediate and final). 

 
To calculate food diversity (FD), 24-hour reminders were applied 
and counts were performed using the score proposed by dividing 
food into nine groups.14 

 

A score of one (1) was assigned if the group was consumed and 
zero (0) if it was not. FD was the sum of the scores of each study 
group. The groups were starches (cereals and roots and white 
tubers), dark green leafy vegetables, other fruits, and vegetables 
rich in vitamin A, other fruits and vegetables, organ meat, meat 
and fish, eggs, legumes-nuts-seeds, dairy and dairy products. The 
consumption of unhealthy foods was also evaluated, including 
processed meats (wieners, ham, bologna, sausage and chorizo), 
fast food and Mexican food (hamburgers, pizzas, hot-dogs, 
tamales, quesadillas, and fried tortillas), sweet snacks and 
desserts (ice cream, popsicles, solid candy, corn chips, fruits in 
syrup), sweet cereals (corn flakes with sugar or chocolate, 
sweetened puffed rice, sweetened cookies, industrialized 
cupcakes, sweet bread, and cake), sweetened non-dairy drinks 
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(coffee and tea, cream of wheat in water, fruit drinks, fermented 
milk, industrialized water and soft drinks), and sweetened milk 
drinks (milk with sugar or chocolate, yogurt drinks, cream of 
wheat with milk and sugar). 
Only the intervention group received pharmacotherapy 
consultation provided by a licensed pharmacist (where drug 
therapy follow-up was provided). Advice about correct drug use 
was provided, including routes of administration, doses, and 
intervals with the help of a schedule; drug-related problems were 
also identified. During the application of questionnaires to assess 
knowledge and therapeutic adherence, education about the 
diseases was provided and reinforced by the participating 
physician. Regarding nutritional consultation, this was provided 
by a nutritionist. Types of nutrition were identified by 24-hour 
reminders and the corresponding recommendations were made. 
 
Follow up was carried out with one consultation per month for six 
months from April to September. Data obtained at each 
consultation were recorded in data collection sheets designed for 
this purpose. Data collection was performed by Research 
Coordination personnel previously trained in authorized 
standardized operating procedures. Information was collected in 
a database designed in Microsoft Excel and was later exported 
into the SPSS statistical program v 23 for analysis. 
 
RESULTS 
 
A total of 67 patients were included divided into two groups (35 
in the intervention group and 32 in the control group). A loss of 
58% of patients was considered the result of the distance from the 
participant´s home to the clinic since many were low-income 
individuals that depended on a third person to attend 
appointments; therefore, a total of 28 patients were evaluated. Of 
these, 14 were assigned to the intervention group AND 14 to the 
control group. 

 
Distribution according to gender was 18% women and 82% men 
with a ratio of 1:2 (Figure 1). The mean age was 60.57 ± 10.5 
years with a minimum of 43 and a maximum of 85. Regarding 
education, 7.1% were illiterate, 71.1% completed basic 
education, 14.3% secondary education, and 7.1% higher 
education (Table 1). 

 
In relation to the level of knowledge of diabetes mellitus (DKQ-
24) before the intervention, in the intervention group, 63% had 
sufficient knowledge while in the control group the result was 
77%. At the end of the intervention, there was an increase of 37% 
in the intervention group while the increase in the control group 
was only 8% (Figure 2). 

 
Regarding knowledge about HT (the Batalla test), before the 
intervention, 20% in the intervention group had sufficient 
knowledge and 54% in the control group had sufficient 
knowledge. At the end of the intervention, there was an increase 
of 80% in the intervention group and a decrease of 8% in the 
control group (Figure 2). 

 
In drug adherence (Morisky-Green Scale), before the intervention 
87% of the intervention group and 77% of the control group had 
adherence. In the end, adherence increased 13% in the 
intervention group and there was a decrease of 31% in the control 
group (Figure 2). 
 

A statistically significant decrease in HbA1c was observed in the 
intervention group since at the beginning of the protocol the mean 
was 8.13% and at the end 7.1% (p < 0.006). The mean in the 
control group at the beginning was 8.44% and at the end 8.4%, a 
non-significant result (p < 0.937) (Figure 3). 

 
Blood pressure before the intervention had a mean of 132/71 
mmHg in the intervention group, and of 115/71 mmHg in the 
control group. At the end of the intervention, mean blood pressure 
decreased to 118/64 in the intervention group. In the control 
group, an increase to a mean of 121/69 mmHg was observed 
(Figure 4). 

 
In relation to nutrition, the mean of three measurements of the 
waist circumference was obtained. A reduction of 1 cm between 
the initial measure (92.5 cm) and the final measure (91.0 cm) of 
the intervention group was found; this was not statistically 
significant (p < 0.15). The mean of the intermediate measure of 
the same group was 91.3 cm with p < 0.86. The control group 
maintained a mean of 90 cm during the three measurements 
(Figure 5). 

 
The percent distribution of the body mass index was normal in 
40% in the intervention group and 23% in the control group. A 
total of 33.3% and 30.8%, respectively, were overweight. Obesity 
was found in 26.7% in the intervention group and 42% in the 
control group (p < 0.50). At the end of the intervention, no 
changes were found in this variable (p < 0.54) (Figure 6). 
 
Regarding food diversity, the intervention group had a median of 
five groups out of nine, and the control group had six. At the end 
of the project, the intervention group had a median of six food 
groups. In the analysis of intra group diversity, a mean of one 
group was reported (only one type of vegetable consumed per 
day); this increased only at the intermediate measure to two 
different classes of vegetables per day for the intervention group. 
For the cereals and tuber food group, the median of the initial 
measure in the intervention group was three; this passed to four 
consumed in the final measure. The pattern did not change in the 
control group during the three measurements (median of 3 food 
groups). Finally, the median number of non-recommended foods 
consumed in one day was 1 group, a pattern that did not change 
in the three measurements (Table 2). 

 
Regarding the pharmaceutical interventions made in the 
intervention group with the aim of reducing medication-related 
problems and promoting rational drug use, the following were 
used: 
 
• Dose adjustment was recommended with hypoglycemic 

agents, such as glibenclamide and insulin (in combinations 
of both hypoglycemic agents and with hypoglycemia). 

• A change in the metformin administration schedule was 
recommended to reduce frequent adverse reactions, such as 
hypoglycemia and diarrhea. 

• Drug administration schedules were adjusted (to avoid 
possible drug-drug and drug-food interactions). 

• Education was provided regarding mechanisms of action 
and the importance of antihypertensive and anti lipemic 
drug administration. 

• Health and disease education (DM and HT) were provided. 
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Table 1: The educational level of the participants 
 

Level Frequency (%) Valid percentage Accumulated percentage 
Illiterate 2 (7.1) 7.1 7.1 

Basic 20 (71.4) 71.4 78.6 
Secondary 4 (14.3) 14.3 92.9 

High 2 (7.1) 7.1 100.0 
Total 28 (100) 100  

 
Table 2: Quartiles of food diversity values by groups 

 
Group 

 
Intervention group Control group 

Measure Q25% Q50% Q75% Q25% Q50% Q75% 
Food diversity Initial 4.0 5.0 7.0 5.0 6.0 6.0 

Intermediate 5.0 5.0 6.0 5.0 5.0 6.0 
Final 4.0 6.0 6.0 4.5 5.0 6.0 

Foods of animal origin Initial 1.0 2.0 2.0 1.0 1.0 3.0 
Intermediate 1.0 1.0 3.0 1.0 2.0 2.5 

Final 1.0 2.0 2.0 1.0 2.0 2.5 
Fruits Initial 1.0 2.0 2.0 1.0 2.0 2.0 

Intermediate 1.0 1.0 2.0 1.0 2.0 3.0 
Final 1.0 2.0 2.0 1.0 2.0 2.0 

Vegetables Initial 1.0 1.0 2.0 1.0 1.0 2.0 
Intermediate 1.0 2.0 4.0 0.5 2.0 2.5 

Final 1.0 1.0 2.0 0.0 1.0 2.5 
Cereals and tubers Initial 2.0 3.0 5.0 3.0 3.0 4.5 

Intermediate 2.0 3.0 5.0 3.0 3.0 4.5 
Final 2.0 4.0 4.0 2.5 3.0 4.0 

Foods Not recommended Initial 1.0 1.0 2.0 0.5 2.0 3.0 
Intermediate 1.0 1.0 2.0 0.0 1.0 2.0 

Final 1.0 1.0 2.0 0.0 1.0 1.5 
 

Q = Quartile. 
 

 
 

Figure 1: Distribution by gender 
 
 

Male 82 %

Female 18 %

Male Female
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Figure 2: Disease knowledge level (DKQ-24, 24-item diabetes knowledge questionnaire) 
 

 
 

Figure 3: Glycosylated hemoglobin levels 
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Figure 4: Blood pressure values 
 

 
 

Figure 5: Waist circumference (WC) means by groups; three measurements: initial, intermediate and final 
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Figure 6: Percentage distribution of the body mass index by groups; initial and final measurements 
 
 
DISCUSSION 
 
It is well-known that DM and HT are the main cause of death with 
a rate of 60% worldwide. Despite having prevention policies and 
strategies for the control of chronic diseases in our country, DM 
is the first cause of death per year with more than 60,000 and 
400,000 new cases, while in the state of Hidalgo, it is estimated 
that by the year 2030, DM will increase fourfold.2 

 
As mentioned before, it is considered that the increase in the 
prevalence of these diseases is mainly associated with the lack of 
treatment adherence and the unhealthy lifestyles of the 
population. However, despite having identified these factors, the 
application of an individualized program aimed at drug and 
nutritional education and that allows promoting and reinforcing 
knowledge about the disease in these patients has not been 
considered. 
 
There have been some studies that focus on the effectiveness of 
the pharmacist's intervention in patients with chronic diseases, 
such as that of Alla Bukhsh et al.15 who performed a meta-
analysis of 11 studies on the efficacy of pharmaceutical 
interventions? They showed that, as in our study, glycosylated 
hemoglobin levels decreased significantly. 
 
In a study performed with a rural and urban population in the state 
of Hidalgo, PThC has been a good strategy and has had an impact, 
above all, in the rural community, in addition to identifying drug-
related problems and allowing greater treatment compliance.16 

With regard to this study, PThC and nutritional consultation 
proved to be a good strategy, observing a significant reduction in 
HbA1c levels, as well as an increase in knowledge of the disease 
which favors treatment adherence, improves lifestyle, and 
provides better disease control. 
 
CONCLUSION 
 
Implementation of the pharmaco therapeutic and nutritional 
consultation in this population has had a favorable impact on 
patients with diabetes and hypertension, favoring a notable and 
statistically significant decrease in HbA1c levels, as well as an 
increase in the level of knowledge, increasing empowerment in 
this pathology. 
 

There was also a slight impact on waist circumference and food 
diversity, with an increase in one food group in the median; also 
observing that the unhealthy foods group was not modified in any 
of the three measurements, suggesting a well-established pattern 
of this type of food. 
 
Drug-related problems were related to limited drug access; 
however, recommendations to optimize their therapeutic effect 
were given. Despite having had a high percentage of desertion 
related to the economic limitations of the patients to get to the 
study site, we can conclude that pharmaco therapeutic and 
nutritional consultation is a feasible and viable strategy that 
contributes to rational drug use and a better lifestyle, playing a 
very important role in patient care and disease evolution. The 
interdisciplinary work of the physician, the pharmacist, and the 
nutritionist improves treatment and quality of patient care, 
favoring the reduction and delay of disease complications. 
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