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Abstract 
In Mexico, the Type 2 Diabetes mellitus (DM2) is a public health 

problem and causes early mortality. The highest prevalence is in 

the elderly population, between 60 and 79 years. Adherence to the 

treatment and the self-monitoring of blood glucose is often poor. 

For patients with DM2, the self-monitoring of blood glucose is a 

useful tool in the management of this chronic condition because it 

helps to establish a profile of blood glucose levels and to know 

how the patient is responding to nutrition and pharmacotherapy. 

This project is being developed with the aim to identify the 

requirements of older adults with diabetes mellitus type 2 for the 

use of the glucometer. It will be carried out clinician interviews 

and individual trials with older adults who suffer this illness. This 

paper also aims to share a learning experience with the Human-

Computer Interaction community working within the medical 

device industry. 
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1 Introduction 
Type 2 diabetes mellitus (DM2) is a chronic metabolic condition 

with hyperglycemia status in blood levels above normal 

physiological limits [13], and it affects 9.4% of the population 

aged 20 years old and over in Mexico [3]. The highest prevalence 

DM2 is between people aged 60 and 79 years, 55.2 % [3,18]. The 

complications of diabetes reported in Mexico by the National 

Health and Nutrition Survey (ENSANUT) in 2016 are: 54.5 % 

decreased vision, 11.2 % retinal damage, 9.95 % loss of sight, 9.1 

% ulcers, 5.5 % amputation of some member, 3.2 % heart attack, 

1.7 % diabetic coma, and 1.2 % dialysis [3]; and the DM2 is one 

of the 10 most frequent causes of hospitalization in adults [3, 18]. 

Nevertheless when the patient with DM2 receives proper 

treatment and he/she is under proper glucose monitoring the 

complications can decrease [14, 16]. One thing that can assist in 

good monitoring practices is safe to use, well designed medical 

devices where the user interactions are understood and designed 

into the device interfaces [10, 12].  

1.1 Self-monitoring of Blood Glucose and Non-

Adherence 
The chronic condition diabetes is a dynamic and complex system, 

where the patient is required to adhere to the treatment, becomes 

an expert in self-monitoring of blood glucose (SMBG) and 

understanding the disease, turns out the disease in a daily and 

complex task [11]. To be an expert in SMBG, the patient needs to 

use properly the medical device blood glucose meter (BGM); a 

previous hierarchical task analysis (HTA) to BGM showed that 

there are three general steps to measuring glucose level, but these 

three steps require 52 sub-steps to reach the main goal [17]. It 

might be more difficult for the elderly population, not only 

“because they may have to remember sequences of steps to 

operate them properly” [15], but also because of unfamiliarity 

with computerized devices, changes in vision, hearing, memory, 

problem-solving ability and manual dexterity [4]. 

The SMBG is one of the most useful tools in the control of 

diabetes [9, 16] if the BGM is used correctly. Proper SMBG 

provides information about an individual's dynamic blood glucose 

profile, and with this profile, the clinician can administer a good 

dose of insulin or medication to the patient [9]. According to the 

Mexican Diabetes Federation (2017) four out of ten patients, in 

Mexico, do not monitor their glucose as often as recommended by 

their clinicians, and 60% of patients do not reach the goal of 

glycemic control [14].  

1.2 Involving Users 
The healthcare sector requires a clinically effective, safe and well 

designed medical device [10, 12]. The developers need to ensure 

the medical device has these characteristics. Therefore they must 

consider the user's requirements, such as user capabilities, user’s 

desire, user work patterns, lifestyles, environments in which the 

device will be used and the system of which it will be a part [12]. 

Wherever possible, these aspects must be taken into account to 
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prevent the device from failing when the user uses it in a real 

context [6]. Human Factors/Ergonomics with a user-centred and a 

system approach has the potential to play an important role 

improving the interaction between the user and BGM of medical 

devices and from this perspective usable medical device have 

been generated [7].  

The international standard, ISO 62 366 mentions the 

incorporation of usability engineering to medical devices to help 

ensure devices are usable and free from errors; this mention 

formalises the need for developers to consider usability in their 

devices. The Food and Drug Administration (FDA) of the United 

States of America requires developers to incorporate the 

principles of Human Factors throughout the development process.  

1.3 The Goal of the Study 
This paper presents a work in progress which is part of a master’s 

project in Ergonomics, and it is focused on the interaction 

between elderly with diagnosed with DM2 and the blood glucose 

meter (BGM). The study will be using Ergonomics as a scientific 

discipline and qualitative methods to identify the elderly users' 

requirements for BGM.  It will be sought to obtain the users’ 

requirements from the clinicians and the patients with DM2.  

These requirements capture not only usability information, but 

also information about who is the real user. Also, it is expected to 

identify the social support that older adults have when they are 

learning and doing the SMBG, the compatibility of these people 

capabilities and the demands of the SMBG, along with their needs 

and desires. The study will allow considerate what are the training 

needs of older people with DM2 to understand the BGM wider 

interactions of its use in a real context. 

2 Method 
This paper details the study design. The project has two stages of 

data collection; the first stage is composed of semi-structured 

interviews with clinicians and the second comprises individual 

trials with older people with DM2. 

2.1 Clinicians Interviews 
Phase 1 will explore and describe the perception of the people 

working within the public healthcare organisation providing 

medical care to patients with DM2 in México, the Mexican Social 

Security Institute (IMSS) [3, 5]. The methodology in this phase 

includes undertaking a series of semi-structured interviews with 

clinicians (see Figure 1). The aim of the interviews is three-fold: 

(1) identify the organisational aspects that influence or affect the 

use of the glucometer in older patients with DM2. (2) Recognise 

the usability issues detected by the clinicians in these patients with 

the use of the BGM and whether these characteristics differ with 

the rest of the population (children, adolescents and adults with 

DM2). (3) Getting a better understanding of the importance of 

using the BGM within the treatment of DM2 in an older patient. 

2.1.1 Pilot interviews  
To assess and develop the semi-structured interview a pilot was 

conducted. This pilot included interviewing six clinicians with a 

speciality in family medicine (FM), with an average of the years 

of experience (6.1 years, SD + - 2.56), with a range of 3 to 9 

years. None of the doctors in FM said to give consultation in the 

private sector. The interview was carried out individually in the 

office of each FM doctor after their working day, thus to avoid 

distractions or interruptions in their daily consultations.  

The preliminary results of the pilot showed that the most 

common errors in older adults are: bigger or smaller blood drop, 

use the same finger in the test, unclean hands, not review the 

expiration of the test strip, not following the sequence of the task. 

Another factor was buying the BGM in the United States of 

America and not knowing how to interpret the results. The factors 

that the clinicians consider as an influence for the patient not 

using the BGM are the cost of use, pain, not awareness of the use, 

a big sensibility to pain, dementia, cognitive problems, and 

depression. 

 

Figure 1. Clinician’s Interview Process. 

After conducting the pilot, the team of researchers decided to 

group the interview into 6 aspects: (1) Clinicians’ Background; 

(2) Blood glucose meter in the home and use; (3) Errors, (4) 

Factors that can influence the use; (5) Context and support by the 

IMSS, and (6) Information that patients receive. After the pilot 

interview, it was added the section of clinician's background 

because it was decided to perform the interview including general 

practitioners in the United Kingdom, this would allow improving 

the understanding of how BGM is used in two different cultural 

settings and therefore improve understanding about cultural needs 

regarding medical HCI applications. 

2.1.2 Participants 
In this interview, a non-probabilistic intentional sample will be 

used, in which the participants can be health professionals, with at 

least one year of experience in the IMSS, and who treat older 

patients diagnosed with DM2. The interviews will be done to 

clinicians with a specialist in family medicine (FM) because they 

are the first level of medical care in the IMSS, and they have 

frequent contact with patients diagnosed with the illness. 

2.1.3 Semi-structured Interview Process 
In the beginning, the participant will be asked to read carefully 

and proceed to sign the Consent Form. The interviews will begin 

with a brief introduction of the research Project and then continue 

with the interview questions (see Figure 1). The interviews will be 
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carried out individually and audio recorded and will last around 

40 minutes.   

2.2 Individual Trial 
This phase comprises a usability test with the BGM and 

interviews with older people with DM2. The aims of this phase 

are to (1) identify the errors during the use of the blood glucose 

meter in a participant from 65 to 75 years of age. (2) Evaluate the 

effectiveness, efficiency and satisfaction in the use of the 

glucometer. (3) Determine the compatibility between the user's 

capacity and the demands of the task. (4) Identify the 

characteristics of the immediate space where the task is 

performed, and (5) identify the user´s patterns of use within this 

age group. 

2.2.1 Participants 
The participants will be twenty adults older than 65 years with a 

diagnosis of DM2 and who receive treatment for this condition. 

Participants must have a diagnosis by a health professional and 

have a BGM for glucose monitoring. 

2.2.2 Individual trial 
To achieve the aims in this stage, we have two proposals: perform 

a Verbal Protocol Analysis (VPA) or fragmenting the task into 

five sub-tasks, and to decide which is the best option to provide 

the greatest benefits to carry out this usability test with older 

adults. For making that decision, a pilot test will be carried out.  

The VPA allows the participant to think aloud while doing 

the task and narrate their actions, desires, needs and problems 

during use [19]. At the end of this activity, the participant will be 

interviewed. 

In the fragmenting action, the task will allow guiding the 

task, and at the end of each sub-task, a short interview will be 

carried out. The task will be fragmented into the five main 

subtasks, which are obtained from a hierarchical analysis of the 

previous task, these tasks are: (1) prepare lancing device, (2) 

configure meter, (3) get the drop, (4) Read results and (5) Remove 

tests strip and lancet. 

3 Impact Statement 
The main aim of this master’s Project is to identify the users' 

requirements of BGM for older people using Ergonomics 

methods. Human Factors and Ergonomics systems approaches are 

critical for improving healthcare quality and patient safety [1] and 

to provide clinically effective, safe and well-designed medical 

devices [12]. Ergonomics contribute to the design of all kind of 

systems with people, as work systems, product or service systems 

and it focuses on two outcomes: performance and well-being [2]. 

This approach of user involvement in the design of medical device 

and systems context is helpful because it allows knowing not only 

the usability problems but also to generate the user requirements 

of the device from a systems perspective. 

The health sector is extremely complex and is characterised 

by multiple users, clinical and non-clinical [12] and the 

importance of clinical efficacy, the safety of the user and the 

evaluation of user requirements, are between the most important 

aspects in the design of medical device and skip some factors may 

compromise the use of medical devices [6, 7, 10].  This work 

seeks to observe the real-world use of the BGM and identify user 

requirements, and show the benefits of conducting user-centred 

research and from a systems context perspective. 

This work seeks to continue demonstrating the importance of 

incorporating an approach from the perspective of Ergonomics to 

the study of the interaction between final users and medical 

devices. 
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