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يحصلافيقثتلاريفوتلةيرايعمليغشتتاءارجإدوجومدعنإ:ثحبلافادهأ
ةلوزعموةسناجتمريغةقيرطبمدقتةمدخلاهذهنأينعييركسلاىضرمل
.اهتدوجنمدحيامم،ةعطقتمو

ثاحبلاليرظنلاليلحتلانمةيسايقلاليغشتلاتاءارجإميمصتمت:ثحبلاةقيرط
يفةجردملاتايلمعلاديدحتليكراشتلاينهذلافصعلاةينقتمادختسامت؛ةحاتملا
ةلماشلاةينلاديصلاةياعرلاةدايعيفثحبلاءارجإمت.ةيسايقلاليغشتلاتاءارجإ
.2020سرامىلإ2017سطسغأنم،ةيحصلامولعلليكيسكملادهعمللةعباتلا
ةيجراخلاتادايعلايفاضًيرم15ىلعءارجلإليبيرجتلارابتخلااءارجإمت
لبقنمققحتلاءارجإمت.يناثلاولولأاعونلانميركسلاضرمنمنوناعي
نمءاربخلانيبعامجلإاريدقتمتو،يفلدةيجهنممادختسابءاربخلانمةنجل
تاءارجلإةسرامملاةدايعةيلاعفديدحتمت.لادنيكيفقفاوتلالماعمديدحتللاخ
يركسلابابًاصماضًيرم15ىلعةيبيرجتةساردللاخنمةيسايقلاليغشتلا
.ةيلمعلاتارشؤممادختساب

ةيلمعلاجهنعمماسقأةعستيفةيسايقلاليغشتلاتاءارجإميظنتمت:جئاتنلا
ISOريياعميفحضوملا 9001: ءاربخلااهردصأيتلاريياعملاتحمس.2008
ليغشتلاتاءارجإنيسحتبتانايبلاجارختساتاودأوتلاجسلاوىوتحملانأشب
عابتاب،يحصلافيقثتلانأهؤارجإمتيذلايبيرجتلارابتخلاارهظأ.ةيسايقلا
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ةفرعملاىوتسمو،يئاذغلاليثمتلايفمكحتلانسحي،ةيسايقلاليغشتلاتاءارجإ
.ىضرملانم٪80نمرثكأكولسو،يجلاعلامازتللااو،

لبقنمةقداصملاوةممصملاةيسايقلاليغشتلاتاءارجإتناك:تاجاتنتسلاا
عمققحتيذلاريبكلاريثأتلاببسبيركسلاىضرمفيقثتيفةلاعفءاربخلا
.ةمدقملاةيحصلاةمدخلاةدوجنامضلتارشؤمنمضتيولخدتلا

؛يركسلا؛يحصلافيقثتلا؛ةيسايقلاليغشتلاتاءارجإ:ةيحاتفملاتاملكلا
؛ةيحصلاتامدخلايفةدوجلا؛ةيلولأاةياعرلا؛ةينلاديصلاةياعرلا؛ميمصتلا
تارشؤملا؛ةحصلانمققحتلا؛يفلدةيجهنم

Abstract

Introduction: The lack of standard operating procedures

(SOPs) to provide health education to patientswith diabetes

means that this service is provided in a heterogeneous,

isolated and intermittent manner, thus limiting quality.

Objective: To validate a SOP to provide health education to

diabetic patients using Delphi methodology and determining

its efficacy in clinical practice by performing a pilot study.

Methods: The SOP was designed from a theoretical anal-

ysis of the available literature; a participatory brain-

storming technique was used to define the processes

included in the SOP. The research was carried out at the

Comprehensive Pharmaceutical Care Polyclinic of a

Mexican Institute of Health Sciences, fromAugust 2017 to

March 2020. The pilot test was carried out on 15 out-

patients with diabetes type 1 and 2. The validation was

carried out by a panel of experts using Delphi
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methodology, the consensus among the experts was esti-

mated by determining Kendall’s coefficient of concor-

dance. The practice clinical efficacy of the SOP was

determined by a pilot study in 15 diabetic patients using

process indicators.

Results: The SOP was structured in nine sections with the

process approach described in the ISO 9001:2008 stan-

dards. The criteria issued by the experts relating to con-

tent, records and data extraction tools allowed

improvement of the SOP. The pilot test showed that

health education, following the SOP, improved metabolic

control, level of knowledge, therapeutic adherence and

the attitudes of more than 80% of patients.

Conclusions: The SOP designed and validated by experts

was effective in educating patients with diabetes due to

the high impact achieved with the intervention and in-

corporates indicators to guarantee the quality of the

health service provided.

Keywords: Delphi methodology; Diabetes; Health education;

Indicators; Standard operating procedure; Validation

� 2022 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The high rates of morbidity and mortality associated with
diabetes mellitus throughout the world warn of the need to
prevent this condition and avoid its complications. The In-

ternational Diabetes Federation indicates that 463 million
people live with diabetes in the world.1 In Mexico in 2018,
there were 8,600,000 people with diabetes mellitus and
104,354 Mexicans died from this disease.2 These data are

even more worrying if we consider that half of all diabetics
do not follow their treatments and less than 30% change
their habits or lifestyles,3e6 so it is essential to design

rigorously validated educational strategies.
Health education (HE) in the outpatient context is carried

out mainly by doctors and to a lesser extent, by pharmacists.7

Furthermore, it has been shown that quality and not time is
the key to promoting the transfer of knowledge and skills for
the lifestyle of individuals with diabetes.

In 2020, Sanaeinasab et al.8 declared that a structured
health education program has a greater impact on lifestyle
modification and glycemic control of patients with type 2
diabetes than routine health care programs in Iran. Kelly

and Rodgers9 demonstrated the positive impact of HE in
reducing glycosylated hemoglobin (HbA) values in patients
with diabetics. In 2014, Spence et al.10 obtained similar

results and demonstrated improvements in adherence and
cholesterol values by applying a clinical service program in
an outpatient pharmacy. The quality of any health service

requires that the proposed activities be carried out in a
standardized, systematic and continuous manner11

considering that the quality and performance of health

systems contribute crucially to the well-being of patients.12

Currently, there are multiple methodologies for the edu-
cation of patients with diabetes, although these are carried

out in a heterogeneous and intermittent manner with vari-
able results.13e16 The most widely used educational methods
consist of educational talks, while participatory techniques

that promote learning and stimulate creativity are rarely
used during the provision of HE.17 To date, no procedure
normalizes this activity, so it is necessary to carry out
research to organize and standardize the educational

service at the micro-level under a quality approach.18

In 2020, Abdulrhim et al.19 evaluated the impact of
pharmaceutical care on clinical, humanistic and economic

outcomes related to diabetes in primary care settings, by
carrying out a systematic review of publications on the
subject and concluded that the incorporation of pharmacists

into multidisciplinary diabetes care teams is beneficial.
Given the number of outpatients with diabetes (type I and

II) who attend the Integral Pharmaceutical Care Polyclinic
(PAFI) of the Institute of Health Sciences (ICSa) of the

Autonomous University of the State of Hidalgo (UAEH),
Mexico, it was necessary to design and validate a standard
operating procedure (SOP) to provide health education to

these patients from a holistic perspective so that this phar-
maceutical service could take place in a standardized, sys-
tematic and continuous way. The impact of the

implementation of this SOP on metabolic control, level of
knowledge, therapeutic adherence and the attitude of the
patients was evaluated to detect if it could be extended to

regular practice at the first level of care.

Objective

To validate a standard operating procedure to provide
health education to diabetic patients using Delphi method-
ology and determine its efficacy in clinical practice through a
pilot study.

Materials and Methods

A methodological investigation was carried out on health
systems and services aimed at the organization and devel-
opment of a health education service for outpatients with

diabetes, in the period from August 2017 to March 2020 at
the PAFI of the ICSa of the UAEH, Mexico.

Standard operating procedure design

To design the SOP, we performed a theoretical analysis of
the literature published from 2003 to 2019 related to the
comprehensive management of diabetic patients by health

professionals.6,20e25 This search was performed in PubMed,
MEDLINE, SpringerLink, DOAJ, Google Scholar and
EMBASE databases.

The experience of experts using the participatory brain-

storming techniquewas considered, aswell as the requirements

http://creativecommons.org/licenses/by-nc-nd/4.0/
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of Good Pharmacy Practices, Good Pharmaceutical Care
Practices,26 and the process approach described in the ISO

9001: 201527 to define the main stages of the health education
process and the work methodology for each step.

The registration and documentation forms for all activ-

ities were designed based on validated methods to provide
health education and expert judgment in this area.6,20e28

Some indicators were proposed for the periodic evalua-

tion of the process and to guarantee the continuous
improvement of the service. All these elements allowed the
design of an SOP for health education of patients with dia-
betes, which followed the structure established by the Quality

Practices in Basic Biomedical Research.29

Validation of the SOP by experts

Once the SOP was designed, its content was validated by a

panel of experts, following the Delphi methodology,30 a
necessary step to provide reliability to the procedure in the
context of the first level of health care.

To constitute the panel of experts, the following inclusion
criteria were considered: (1) graduates in pharmaceutical
sciences or related professions, either with a doctorate or

master’s degree and experience in pharmaceutical care,
pharmacotherapy follow-up, or the provision of medical care
for diabetic patients; (2) experience in health care or teaching-
related activities for 10 years or more; (3) A level of compe-

tence with a coefficient between 0.5 and 1 (0.5 < K < 1) and
(4) consent to participate in the validation process.

The estimated sample included 15 specialists who met the

aforementioned inclusion criteria and only seven were cho-
sen, based on the evaluation of their coefficient of compe-
tence. To determine the number of experts in the panel, a

precision level (i) of 0.05, an error rate (p) of 0.09, and a
confidence level (K) of 6.656 were established.31

The competence of the experts was evaluated following the

methodology developed by Hurtado et al.32 and the Delphi
method.30,31 The proficiency coefficients of the experts were
scored as high, medium or low using the following criteria:
0.8 � K � 1 high proficiency coefficient; 0.5 � K � 0.8

medium competition coefficient, and K � 0.5 low competition
coefficient. Experts for which the coefficient of competence
presented high and medium values were included.33

Evaluation of the content of the SOP was carried out
using the Delphi method.30,31

The criteria used for the evaluation of the SOP corre-

sponded to those proposed by Moriyama34 and other
authors35,36 and were adapted for our specific research
objectives. The criteria used for the evaluation of the
global SOP were as follows:

� Reasonable and understandable: refers to the under-

standing of the different sections contained in the SOP
� Traceability: the SOP should reflect how to record and
document all proposed activities.

� Simplicity: refers to the simplicity in which the operations
proposed in the SOP can be carried out.

� Formal structure: the SOP must comply with the structure
established by the World Health Organization.29

� Adequacy of the indicators: refers to the fact that the in-
dicators reflect what is intended to be measured.35
Similarly, the criteria used for the evaluation of the SOP
records were as follows:

� Reasonable and understandable: refers to the under-

standing of the information to be recorded.
� Formal structure: the forms must have an adequate
structure to collect all the information that can be obtained
from the process.

� Ease of registration: refers to the simplicity required to
complete the registrations

In terms of the criteria used for the evaluation of the data
extraction tools, we used the following criteria:

� Reasonable and understandable tool: the instrument that
carries the record is understood and allows the information

to be collected to be obtained.
� Sensitivity of the tool to variations in the phenomenon
being measured: it refers to the fact that the items of the

tools can discriminate between different degrees of
response.

� Simplicity: refers to the simplicity of the tool to be applied.
� Tools with justifiable items: refers to the fact that the tool

uses acceptable items for the dimensions or constructs to
be measured.

The experts gave an evaluation from 1 to 5, using a Likert-
type scale, using the following indicators:

� Very suitable (MA): 5
� Fairly adequate (BA): 4

� Suitable (A): 3
� Not very suitable (PA): 2
� Inadequate (I): 1

Once the first round had been carried out, the degree of
coincidence for the evaluations made by the experts was

calculated and all the opinions of the evaluators were
analyzed to establish a second SOP, which was sent to the
experts to be reevaluated in the second round. In both

rounds, the non-parametric Kendall’s Coefficient of Agree-
ment (W) test was applied, which establishes the following
values:

� W ¼ 1: total agreement among the experts.
� W ¼ 0: total disagreement.

� 0.5 < W < 1: a balance of agreement between the experts.
Determination of the SOP efficacy in clinical practice

To determine the efficacy of the SOP in clinical practice, a
pilot study was conducted on outpatients with diabetes who

attended the PAFI for a period of 1 year (March 2019 to
March 2020).

Fifteen patients were chosen to validate the standard

operating procedure (SOP). These individuals were selected
according to their arrival at the PAFI, based on previously
established validity criteria thatwouldguarantee the efficacyof
the SOP in different populations.

Patients were selected to participate in the study based on
the following inclusion and exclusion criteria:
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� Inclusion criteria: All patients with a clinical diagnosis of
type 1 or type 2 diabetes, diagnosed in the 12months prior to
the study, whose ages ranged between 18 and 65 years,

treatment with hypoglycemic drugs started at least 3 months
before starting this research,whoknewhowto readandwrite
and who agreed to be included in the service.

� Exclusion criteria: Pregnant patients and patients with
mobility problems.

� Exit criteria: Patients who moved to another location, died
or stopped attending the Health Education service.

Once the sample was formed, three categories were

established for stratification, based on the clinical charac-
teristics of the patients.

In category A, all patients who had already suffered
complications, such as blindness or chronic renal, cardiac or

vascular disorders, were included.
Category B was made up of patients not included in

category A who presented with one or more of the following

characteristics:

1. Had been diagnosed in the 12 months prior to the study
2. Had received maximum doses of oral hypoglycemic agents
3. Started insulin treatment
4. Had poor metabolic control in the opinion of their

physicians.

In category C, individuals classified in one of the two
previous categories were excluded and those with a stable
evolution of the disease were included.

The study was designed considering that the patients are

under their own control because the changes that occur
before and after the intervention were evaluated, thus
contributing to complement the effect of the sample size.

The effectiveness of the SOPs in clinical practice was
determinedbymeasuring the impactof the actionsof thehealth
education service provided to diabetic patients using process

indicators established in the SOPs and validated by experts.
The process indicators used for this evaluationwere as follows:

� Level of knowledge of the patients before and after the
health intervention. (LKP)

LKP ¼ (NPN1 þ NPN2)/TPAS � 100

Where:

NPN1: Number of patients with level 1 of knowledge
NPN2: Number of patients with level 2 of knowledge
TPAS: Total number of patients who accepted the service

offered

� Degree of compliance of patients before and after the
health intervention. (DCP)

DCP ¼ NNCP/TPAS � 100

Where:

NNCP: Number of non-compliant patients
TPAS: Total number of patients who accepted the service

offered
� Metabolic control before and after the pharmaceutical
intervention. (MC)

MC ¼ NPMC/TPAS � 100

Where:

NPMC: Number of patients with metabolic control
TPAS: Total number of patients who accepted the service

offered

� Patients with a positive attitude and behavior before and

after health interventions (PPAB)

PPAB ¼ NPAB/TPAS � 100

Where:

NPAB: Number of patients who showed a positive atti-

tude and behavior
TPAS: Total number of patients who accepted the service

offered

From the evaluated indicators, the impact of the interven-
tion (II) was calculated as ameasure of procedure effectiveness
(PE). An adequate PE was considered when values equal to or

greater than 80%were obtained in the II and an inappropriate
PE when values less than 80% were obtained in the II.

The II was calculated using the following mathematical

expression:

II ¼ SE/TPAS � 100

Where:

SE: Total number of patients who at the end of the educa-
tional intervention process showed a positive attitude and

behavior, achievedmetabolic control of their disease, and a level
of knowledge and/or compliance higher than that obtained in
the test carried out before the educational intervention.

TPAS: Total number of patients who accepted the service

offered

Results

SOP design

The theoretical documentary analysis of the literature and
the ideas of the experts obtained through the participatory

brainstorming technique allowed the design of the SOP that
was structured in 10 parts: objective, scope, departments
involved, documentation of references, responsibilities, def-

initions, development (sequence of activities), register, in-
dicators and annexes.

The objective, scope, departments involved, documenta-

tion of references and responsibilities were directed to the
type of service to be provided, the type of patient and the
professionals involved. The definitions included basic con-

cepts related to the health education and comprehensive care
of diabetic patients. Here, we describe the sequence of ac-
tivities carried out during development.

Figure 1 shows a flow diagram that depicts the sequence

of activities with a process approach as established by ISO-
9001: 2015.27 The diagram shows the interconnection
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between the pharmacotherapy follow-up (PFUS) and the
pharmacovigilance services (PS) of the Clinic of Pharma-
ceutical Care, which reflects a comprehensive approach to

providing the health education service to outpatient dia-
betic patients within the organization in a standardized
way. The activities established in the SOP are described

below.
Patient selection: admission to the HE service was

considered in four ways: through the PFUS service, at the

request of a member of the health team, at the request of the
patients or the caregiver, and by the selection interview
conducted by the pharmacist. Patients who accepted the
service were registered and their written informed consent

was requested.
Diagnosis of educational needs: This was carried out
through a semi-structured interview, a validated knowl-
edge test about the disease, the medications consumed, and

the application of the MorinskyeGreen test to determine
therapeutic adherence. If during this phase the profes-
sional detects a Problem Related to Medication (PRM)

and Negative Outcomes associated with Medication
(NOM), the patient should be referred to the PFUS ser-
vice. In the case of a patient having a NOM, they were

classified to the PS.
Recognition phase: In this phase, the metabolic control of

the patient is established by determining the body mass index
(BMI) along with the levels of glucose, cholesterol and tri-

glycerides in the patient’s blood.
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Planning and development of the educational program: At
this stage, the educational program is designed, based on the

diagnosis of educational needs, taking into account the
metabolic control of the patient. The educational program
was designed to be carried out for 1 year, based on the

educational needs identified in the patient interview, in the
knowledge test and the compliance test, as well as supported
by the health promotion model of Pender et al.,37 in

theoretical models of health education38 and taking into
account the characteristics of the stages of health education:
informative, focused on behavior change and participation.39

Evaluation phase: After a year of working with the pa-

tients, the results are evaluated, based on qualitative in-
dicators (positive attitude and behavior, increased level of
knowledge about the disease and its treatment, an increased

degree of compliance with treatment) and metabolic control
(levels of blood glucose, cholesterol, triglycerides, body mass
index and blood pressure).

A novel aspect of this SOP is the proposal of indicators
that measure the quality of the HE service and allow the
identification of its strengths, but also its weaknesses (in
which case corrective measures will need to be

implemented).40,41

Validated indicators can be re-evaluated periodically and
depending on their usefulness in the process; they can be

maintained or modified according to the different educa-
tional needs of patients and the characteristics of the orga-
nization. This flexible strategy allows the continuous

improvement of the quality of the service of HE of the PAFI
of the ICSa of the UAEH.

The proposed indicators were designed under the Dona-

bedian principles that consider three phases of the action
sequences: (1) initial assessment of the patient; (2) design and
implementation of a treatment plan for patient care and (3)
evaluation of results in the patient.41

In addition, indicators were designed following a clin-
ical and pharmacotherapeutic approach that considered
Table 1: Behavior of the criteria evaluated by experts related to the co

SOP.

Global SOP evaluation criteria

Reasonable and understandable

Traceability

Simplicity

Formal structure

Adequacy of the indicators

Kendall’s coefficient

SOP record evaluation criteria

Reasonable and understandable

Formal structure

Ease of registration

Kendall’s coefficient

Criteria for evaluating tools for extracting data

Reasonable and understandable

Sensitivity to variations

Simplicity

Justifiable items

Kendall coefficient

Source: Expert validation. Delphi method.
metabolic control, adherence to treatment, attitude, and
behavior to receive guidance on educational and health

outcomes. In addition, humanistic parameters were consid-
ered considering the degree of patient satisfaction with the
service and its impact on their care.6,36,37,42

Validation of the SOP by experts

To validate the SOP, seven experts participated who met
the inclusion criteria and had a high or medium competence

coefficient. Table 1 shows the results of the first and second
rounds to evaluate the content, records and tools to extract
data from the proposed SOP.

In the first round, aKendall coefficient of 0.48was obtained
for the global evaluation of the SOP; thus, a balance was not
achieved between the experts. However, for the evaluation of

SOP records and the tools for data extraction, the coefficients
obtained were 0.77 and 0.62, respectively; in both cases, there
was a tendency towards agreement between the experts. Ken-

dall’s relatively low coefficient of agreement for the overall
assessmentof theSOPwasacritical element that led toa second
round. Table 2 shows the recommendations made by the
experts during the first round of Delphi. These suggestions

were considered for the improvement of the SOP so that in
the second Delphi round a good agreement was achieved
among experts.

In the first round, the suggestions on the content of the
SOP were its formal structure and the adequacy of the in-
dicators. Changes were suggested in the SOP records in their

formal structure, as well as in the improvement of elements
to make them reasonable, understandable, and simple.
Regarding the tools for data extraction, the experts recom-

mended changes to be sensitive to variations with justifiable
elements, and in the suitability of the indicators, it was rec-
ommended to include two indicators and modify five; while
in the second round, only the modification of two indicators

was proposed.
ntent, records and data extraction tools used for the design of the

First round Second round

Highly adequate Highly adequate

Highly adequate Highly adequate

Highly adequate Highly adequate

Adequate Highly adequate

Adequate Fairly adequate

0.48 0.73

First round Second round

Quite adequate Highly adequate

Adequate Highly adequate

Quite adequate Highly adequate

0.77 0.84

First round Second round

Highly adequate Highly adequate

Adequate Highly adequate

Highly adequate Highly adequate

Adequate Highly adequate

0.62 0.91



Table 2: Expert recommendations for indicators in the first round Delphi.

Component Indicators Modifications suggested by

experts

STRUCTURE Furniture and equipment for the

development of health education

activities.

A mathematical formula was

proposed to calculate this

indicator

PNO availability A mathematical formula was

proposed to calculate this

indicator

Include database availability as an

indicator

PROCESS Patients with negative attitude

and behavior

To define the negative attitude

and behavior in the indicator

calculation method, taking into

account the designed rubric.

PROCESS To include patient satisfaction

with the Health Education Service

as an indicator.

Source: First Delphi Round of Expert Validation.
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The specialists pointed out the need to ask closed questions
instead of open ones and suggested using less technical lan-
guage, avoiding questions referring tomore than one aspect, as

well as not using questions that could bother the patient or
distort their answers. The ideas received from the first round
allowed us to structure a more complex and refined proposal

with clearer andmore focused criteria. In the second round, all
Kendall’s coefficients were increased for the three evaluations
(W¼ 0.73,W¼ 0.84, andW¼ 0.91), reaching a trend towards

an agreement between experts

Determination of the SOP efficacy in clinical practice

The fifteen patients chosen for the SOP validation in
clinical practice had a diagnosis of diabetes mellitus, aged

between 41 and 60 years, with a mean age of 54 years. Of the
selected patients, 9 patients were female (60%) while six
patients were male (40%). Seven individuals had type 1

diabetes (46.7%) and eight type 2 diabetes (53.3%), with a
disease evolution time of 6e10 years and a personal patho-
logical history of arterial hypertension and hyperlipidemia.

Of the patients affected with type 2 diabetes, 62.5% pre-
sented a stable evolution while 37.5% of the sample were
under treatment with maximum doses of oral hypoglycemic
agents or with insulin and had poor metabolic control.
Table 3: Behavior of the process indicators before and after the

Pharmaceutical Intervention.

Indicators Before PI (%) After PI (%)

LKP 33.33 86.73

DPC 53.33 80.00

MC 46.71 80.00

PAB 26.72 86.71

LKP: Level of knowledge of patients.

DPC: Degree of patient compliance.

MC: Metabolic control before and after pharmaceutical inter-

vention.

PAB: Patients with positive attitude and behavior.

PI: Pharmaceutical intervention.
Table 3 describes the behavior of the process indicators
evaluated before and after the educational intervention. All
of the evaluated indicators showed an increase at the end

of the educational interventions, reaching a II of 80%, thus
the PE was adequate.
Discussion

The design of this SOP offers a new approach to suc-
cessfully carrying out the education of outpatients with

diabetes. This document specifies the objective and aims to
establish the sequence of threads and activities required
within the requested-offered service of HE.

The scope of the SOP focused on all patients who meet the
selection criteria established to offer HE, as departments

involved, all areas were established, which directly or indi-

rectly intervene in the development of the HE services since
communication between health professionals is important in
activities of this type, in which there must be a multidisci-
plinary collaboration to provide comprehensive and

comprehensive health care, in which the patient’s quality-of-
life is guaranteed.4

In the reference documentation section, the most relevant

bibliographies are described, so that the professional, in the
event of any problem that arises during the process, can
consult the references supporting the preparation of the SOP.

In the definitions section, the relevant terms of the procedure
are described, to which the professional can refer, in case of
doubt.

The flowchart for the HE processes described in Figure 1
shows a holistic educational process that considers the
organizational aspects of the health institution, as well as
the individual and social needs of the patients. These

factors are crucial to achieving substantial changes in their
lifestyle and health.

Dalmau et al.42 conducted a comparative study of the

impact of health education in type 2 diabetic patients
against individual education in improving knowledge,
metabolic control, and risk factors for diabetes, but did not

report significant differences between the two groups.
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However, the methodology that supports this study by
Dalmau et al. did not establish an interconnection between

the services provided in the health institution such as
pharmacotherapeutic follow-up and pharmacovigilance,
which could enrich the educational program on the pre-

vention and resolution of medication problems. Further-
more, these authors did not consider the organization of the
health education process to carry out the activity in a sys-

tematic way.42

This study highlights the importance of managing docu-
mentation. For this reason, the data collection forms (records)
needed to demonstrate the traceability of the process are

described in our new SOP.43,44 Our SOP design includes the
proposal of indicators to measure the quality of HE services
(Table 1). The literature reports that the quality of

pharmaceutical care has been measured by a variety of
indicators.42e45 However, the lack of standardization of this
activity and the poor quality of the studies makes it difficult to

obtain validated measurement tools as guides for monitoring,
evaluating, or improving the quality of these services.4,46

In the evaluation of the content of the SOP, seven experts
with a high level of competence (Table 2), issued

considerations in the first round, which led to the agreement
between them and the restructuring of the SOP. Thus, in the
second round, the SOP was clearer, more refined and

complete, focusing on the objectives of health education and
allowed total concordance values very close to 1.

The behavior of the process indicators evaluated before

and after the educational intervention demonstrated the
effectiveness of the SOP in practice. Following educational
intervention, the patients changed their behavior, attitude,

and adherence and achievedmetabolic control of their disease.
Studies carried out by Roque et al., in 201546 aimed to

evaluate the economic cost and profitability of a
pharmaceutical care program for elderly diabetic and

hypertensive patients in primary care. These authors
showed that although the program added negligible
expenses to the overall costs of medical care it also

improved the measured clinical outcomes (blood pressure,
fasting blood glucose, hemoglobin A1c, and cholesterol).

The literature refers to other studies9,10,47 that have

documented the positive effects of health education on the
clinical results of patients with diabetes; but none of these
studies used an SOP with a comprehensive approach to

provide health education services in a standardized manner.

Limitations of the investigation

Hemoglobin A1c is not included in the patient’s metabolic
control, nor are the structure and outcome indicators eval-
uated; these could provide further criteria for the quality of

the service provided.
Conclusions

The lack of a SOP to provide health education to patients
with diabetes means that this service is provided in a het-
erogeneous, isolated and intermittent manner, thus limiting
quality. The designed SOP constitutes the first procedure

with efficacy in clinical practice because it is reasonable and
understandable, due to its simplicity, traceability, its formal
structure and the adequacy of the indicators described and
according to the validation carried out by the experts.

Furthermore, the SOP led to changes in the behavior, atti-
tude, adherence and metabolic control of the patients with
diabetes mellitus, who received the service, following the

methodology proposed in the SOP.
The validated SOP has a holistic approach and allows indi-

vidual work on the educational needs of patients with diabetes

to face the enormous challengeof educating themsystematically
andcontinuously. In addition, the SOP incorporates a systemof
indicators that contribute to ensuring the quality of the health
service provided and the effectiveness of the SOP. Given its

simplicity and practicality, we believe that it could be incorpo-
rated into the practice related to the health education of patients
with diabetes at the first level of health care.

Source of funding

The research was supported by the Educators Profes-
sional Development Program (PRODEP) (DSA/103.5/16/
10282). The sponsor provided financial support for the

purchase of the reagents necessary for the metabolic control
of the patients.
Conflict of interest

The authors have no conflict of interest to declare.

Ethical approval

The research was carried out in compliance with inter-
national standards for biomedical research and experimen-

tation on human beings, established in the Declaration of
Helsinki, for which the written informed consent given by the
patients was taken into account at the time of the interview.

The objectives of the research and the benefits that the
results would bring were explained to all patients and/or
relatives or companions who attended Comprehensive
Pharmaceutical Care Polyclinic. They were informed that the

surveys and interviews carried out were anonymous and that
the absolute discretion of the results was guaranteed, without
any lack of attention to the patient due to her opinions.

This research was approved by the Research Directorate
of the UAEH, Mexico (UAEH-DI-17-ICSA-FAR-CF-1). In
addition, the research was reviewed and approved from a

scientific, technical, and ethical point of view by the Aca-
demic Area of Pharmacy and by the Professional Develop-
ment Program for Educators (PRODEP) (DSA/103.5/16/

10282). Date: February 2018.
Authors contributions

IBBC conceived and designed the study, conducted
research, analyzed and interpreted data. IRH provided
research materials, collected and organized data, and wrote
initial and final draft of article. ATL, MALL, and LBE

provided research materials and proposed activities and as-
pects included in the SOP. MLO and MEGP designed and
performed the validation analysis and provided logistic

support. All authors have critically reviewed and approved



Pilot study to validate a procedure478
the final draft and are responsible for the content and simi-
larity index of the manuscript.

Acknowledgment

We appreciate the support of the Educators Professional
Development Program (PRODEP) for the financial support

in the purchase of the reagents necessary to measure the
metabolic control of the patients who participated in this
research.

The authors declare that no funds, grants, or other sup-
port were received during the preparation of this manuscript.
References
1. International Diabetes Federation. Diabetes atlas. 9th ed. 2019

Brussels. Belgium https://www.diabetesatlas.org. [Accessed 14

March 2020].

2. Secretarı́a de Salud, Instituto Nacional de Salud Pública,

INEGI. Encuesta Nacional de Salud y Nutrición (ENSANUT)

2018-2019; 2019. https://ensanut.insp.mx/encuestas/ensanut

2018/doctos/informes/ensanut_2018_informe_final.pdf.

[Accessed 24 April 2020].
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