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 ABSTRACT 

 

The current global pandemic has impacted many sectors among which healthcare has taken a 

big hit. As an attempt to improve the current situation, this report suggests a roadmap to 

implementing telemedicine in the Atlas region. For that matter, we first had to quantify the 

need of telemedicine in a chosen set of rural communes in this region. From that, we were 

able to design a solution for the problematic at hand: a platform that allows the patient to 

connect with competent and knowledgeable healthcare professionals.  

 

This report lists the methodology followed all throughout the course of this project including 

the data collection process and the analysis tools. The data collected allowed us to determine 

the main characteristics of the region by looking at the demography, healthcare situation, and 

network availability of 45 rural communes in Ifrane, Sefrou, and Khenifra. The third chapter 

is devoted to discussing the results of the Principal Component Analysis. This analysis 

allowed us to reduce the dimensionality of our dataset and also to identify the variables that 

have the most impact in the variance of our dataset. The next chapter is about the 

implementation of telemedicine where we present a detailed explanation of the design choices 

of the platform, its main features, specifications, requirements, the users’ panel, and the 

implementation process. Then, we list the main steps for decision makers to implement 

telemedicine in the Atlas region, which can be generalized to Morocco as well. Finally, as a 

part of the engineering design process, we discuss the STEEPLE implications of the project. 
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RÉSUMÉ 

 

La Covid-19 a plongé le monde dans un état d’urgence sanitaire. Le premier secteur à avoir 

été touché est celui de la santé. Même après trois mois de confinement total, le nombre de cas 

infectés par jour n’a cessé d’augmenter au Maroc. La situation dans le royaume s’aggrave 

d’un jour à l’autre. Cela est encore pire pour les zones rurales qui restent isolées et difficiles à 

accéder. Dans ces conditions, l’accès aux premiers soins devient un énorme défi. La 

télémédecine est une des solutions proposées pour faire face à cette situation. 

 

Ce projet de fin d’étude vise à concevoir des directives claires pour instaurer la télémédecine 

dans la région de l’Atlas. On propose une plateforme interactive qui mettra en relation les 

patients avec des médecins compétents. Cela sera établi à partir d’une analyse de besoin de la 

télémédecine dans un ensemble de 45 communes rurales situées dans trois provinces Ifrane, 

Sefrou, et Khénifra. Au niveau de ce rapport, nous listerons la méthodologie suivie tout au 

long de ce projet, notamment la méthode de collecte de données retenue ainsi que les outils 

d’analyse utilisés. Une fois les données collectées, nous pourrons déterminer le profil de santé 

et les principales caractéristiques liées à la démographie des communes concernées, à leur 

situation sanitaire ainsi qu’à leur accès au réseau. Le troisième chapitre est dédié aux résultats 

de l'analyse de composantes principales ACP (PCA en anglais). Par ailleurs, la section sur la 

plate-forme de télémédecine présentera une explication détaillée des choix de conception. 

Cette section se focalisera également sur les principales fonctionnalités et exigences, le portail 

des utilisateurs et du processus de mise en œuvre. Vers la fin quatrième chapitre, on résume 

les principales étapes à suivre pour la bonne mise en œuvre de la télémédecine dans la région 

de l'Atlas. Ensuite un chapitre sera consacré aux implications de STEEPLE, avant de conclure 

sur le projet et d’apporter quelques recommandations.  
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1 INTRODUCTION 

 

In the midst of the global pandemic, many activities have been suspended in the hopes that the 

situation would become more manageable. Unfortunately, the strategic plans to reduce the 

spread of the virus have been faced with several unpredictable events that further extended the 

stay of the virus in the country. Almost ten months into the pandemic, the number of cases 

recorded per day is still on the increase in Morocco despite the ongoing efforts in terms of 

research and development for the vaccine. Given the big impact of the virus on the economy 

and other areas of life, several solutions had been created with the aim to reduce human 

contact and physical interactions as much as possible. In fact, most of the activities are now 

held remotely. For instance, schools opted for online teaching and companies resorted to 

telework.  

 

In the health sector, which is the object of interest in this capstone, the concept of 

teleconsultations has gotten more popular. A more general term known as telemedicine 

encompasses an ensemble of such services. This concept simply refers to any practice of 

medicine remotely using telecommunication tools. Today in Morocco, there are several 

platforms that provide telemedicine services. However, those platforms did not get the desired 

reaction from the public. This might be because many Moroccans were not as comfortable 

with technology as they are today. The timing of their launching was rather inappropriate, and 

the platforms have not developed significantly. This means that the implementation was not 

successful perhaps because the targeted population was not studied nor analyzed. 

 

This capstone project aims to analyze the need of telemedicine in a set of rural communes 

located in the Atlas region and develop a user-oriented platform that takes into consideration 

the results of this analysis during the implementation of the platform. Initially, it is necessary 

to choose a sample (rural communes in some provinces in the Atlas) based on which we can 

later extend the reach of the platform. We must also choose what method of analysis to use. 

The two main parts of the project will allow us to define a framework and a clear guideline for 

the proper and full implementation of telemedicine in the Atlas region. 
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This report is split into several chapters where we first address the methodology, the data 

collection process, and the main tools used in data analysis. The data collected for our study 

was from the HCP (Haut-Commissariat au Plan) portal. This data concerns the rural 

communes in three provinces of the Atlas region (Khénifra, Sefrou, and Ifrane) and the 

chosen variables reflect demographic, healthcare, and network access characteristics of the 

chosen communes. The next chapter discusses the health profile and the main characteristics 

of the communes obtained by running a found through the Principal Component Analysis 

(PCA). In the fourth chapter, we explain the design choices made in order to implement the 

telemedicine platform in addition to the features and requirements. Special attention was 

given to optimizing the user experience through accessing their own account and appointment 

via a portal. The end of the fourth chapter synthesizes our results by formulating a clear 

roadmap to implementing telemedicine in the Atlas region. Lastly, we discuss the STEEPLE 

implications of the project where we consider the social, technological, environmental, 

economic, political, legal, and ethical sides of the project. Then, we conclude with a summary 

of the main findings of the report in the last chapter. 
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2 METHODOLOGY AND RESEARCH OBJECTIVES  

 

2.1 Statistics Workflow  

During the analysis phase in this capstone, we can refer to the workflow of statistics in data 

science which begins with asking an interesting question or formulating the problem 

statement, gathering data, using descriptive statistics to visualize the chosen parameters, using 

inferential statistics to estimate the population parameters from a sample, and finally 

communicating the results of the analysis.  

 

2.2 Research Objectives and Problem Statement 

During the Covid-19 pandemic, getting the necessary health assistance one require has 

become especially harder, namely for people in rural areas. We take special interest in the 

Atlas region. From this choice, we are able to develop a set of specifications, which are listed 

in Appendix A. Additionally, a feasibility study, listed in Appendix B, was deemed necessary 

before officially starting the project, considering the financial, technical, and organizational 

aspects. Then, we wonder, to what extent is the proposed solution in this capstone viable?  

 

The first objective of this data collection is to quantify and understand the need of 

telemedicine in the rural communes of three Provinces in the Atlas region. In line with this 

vision, we have chosen to use Principal Component Analysis (PCA) to help us define a 

roadmap to implementing telemedicine in the atlas region. PCA is a suitable analysis tool for 

this project because it reduces the complexity and dimensionality of datasets. 

 

The problem statement is formulated as follows: What are the health profile characteristics of 

the Atlas region and how can we successfully implement telemedicine in this region?  

 

2.3 Sampling Methodology and Data Collection 

To answer the problem statement questions, we must consider a relevant data set that will 

allow us to determine the health profile of the chosen communes. The Moroccan communes 

chosen are strictly rural because those areas typically have a hard time accessing healthcare. 

As a design criterion, the variables to initially consider for each commune should belong to 
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three main categories: the demographic characteristics, the variables related to healthcare, and 

the access to network. 

 

The data was extracted from several pages of the portal of the Haut-Commisariat au Plan 

(HCP), the official website for Morocco’s statistics and studies. The data used in this analysis 

is from different years. This is due to the fact that from one collection to another, the data 

does not necessarily report the same variables used in previous collections. Therefore, the 

accuracy of our results can be impacted given the unavailability of variables for the chosen 

year. For 2010/2011, the percentage of cellphone users was not available for all the 

communes. However, this variable was available for all the communes in 2014. Since the 

years are not too far apart from each other, we can assume that all the data are of the same 

year and ignore those small differences. 

 

2.4 Data Entry and Collation  

For the data entry, we will be using the software Excel where we will be grouping all the 

variables found on the different pages of the HCP portal. The data was reported on an Excel 

sheet with 45 observations that represent 45 rural communes in Khenifra, Ifrane, and Sefrou 

and 29 variables. The 29 variables include demographic characteristics such as illiteracy, the 

number of associated villages to the commune and the population of the commune, health 

profile such as the number of doctors in the province, number of pharmacies, ambulances, and 

communal health centers in the commune, in addition to network access variables such as the 

percentage of cellphone users and Maroc Telecom, Inwi, and Meditel service availability. All 

those 29 variables have shorter names that are explained on a metadata file. Among the 

entered variables are some unavailable values. This issue can be dealt with in the next section 

about data cleaning. 

 

2.5 Data Cleaning and Validation  

The goal of this step is to remove duplicate entries and to check for outliers. Our original 

dataset consists of 45 observations (rural communes in Khenifra, Ifrane, and Sefrou) and 29 

variables. However, before data manipulation, it is important to check that our variables 

satisfy some conditions for the PCA to work. The variables must have a non-zero variance 

and there should be no missing value for this variable. This means that only the variables that 
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satisfy those two conditions will be kept otherwise the PCA would not work. Only twelve 

variables out of 29 are left after the data cleaning and validation. 

 

2.6 Data Description 

Based on the PCA restrictions, we are left with twelve variables that pertain to three 

categories: 

• Demographic description of a rural commune with four numeric variables: 

o commune_surface.ha.: surface of a commune in ha. 

o nb_douars_in_commune: the number of villages in a commune in 2010/2011. 

o Population: the population size of a commune in 2010/2011. 

o illit_14: Illiteracy rate in a commune in 2014. 

• Health profile of a rural commune with four numeric variables: 

o nb_communal_health_centers: number of communal health centers in a 

commune in 2010/2011. 

o nb_pharmacies: number of pharmacies in a commune in 2010/2011. 

o nb_ambulances: number of ambulances in a commune in 2010/2011. 

o Nb_docs_in_ProvinceSP_GEN: Number of doctors (specialists and 

generalists) in the province in 2010/2011. 

• Connectivity with three categorical variables (equal to 1 or 0) and one percentage: 

o Network_Maroc_Telecom: Maroc Telecom service availability in 2010/2011. 

o Network_Meditel: Meditel service availability in 2010/2011. 

o Network_Inwi: Inwi service availability in 2010/2011. 

o cellph_14: percentage of cellphone users in 2014. 

 

After filtering the data, we must make sure that they are all in the same unit for the PCA 

analysis to be reliable. This step is deemed necessary to make our variables comparable, 

where the variables are scaled to have a null mean and standard deviation of 1. This process is 

known as standardization. In R, the PCA() function allows us to automatically standardize our 

data simply by having the scale.unit parameter equal to TRUE. Since our data is composed of 

mixed variables such as percentages, count variables, and categorical variables, we must not 

skip this step.  
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We can use the mean as a metric to describe the data sample used in this capstone and find the 

general characteristics of a commune in the Atlas region. On average, the rural communes of 

the three selected provinces have the following characteristics: 

 

Table 1 Means of the variables used in PCA 

Variable Description       Mean  

Surface of a commune in ha 31,893.87  

Number of villages in a commune in 2010/2011 22.20  

Population size of a commune in 2010/2011 9,688.67  

Number of communal health centers in a commune in 2010/2011 0.53 ~ 0 or 1  

Number of pharmacies in a commune in 2010/2011 0.13 ~ 0  

Number of ambulances in a commune in 2010/2011 0.62 ~ 1  

Number of doctors (specialists and generalists) in the province in 2010/2011 75.20  

Maroc Telecom service availability in 2010/2011 0.96 ~ 1  

Meditel service availability in 2010/2011 0.84 ~ 1  

Inwi service availability in 2010/2011 0.36 ~ 0  

Illiteracy rates in a commune in 2014 48.50%  

Percentage of cellphone users in 2014 90.42%  

 

Based on Table 1, in terms of demographic characteristics of the rural communes of the Atlas 

region, on average, the surface is a little over 30,000 ha, the number of villages per commune 

is 22, the population size is close to 10,000, and the illiteracy rate are close to 50%. 

 

As for the health profile indicators, Table 1 shows that a rural commune of the Atlas region 

has a number of communal health centers equal to 0 or 1, a number of pharmacies that is 

almost 0, a number of ambulances almost close to 1, and a number of doctors (specialists and 

generalists) in the province reaching 75. 

 

In terms of network availability, as seen on Table 1, on average, Maroc Telecom and Meditel 

service are available in a rural commune in the Atlas region and the percentage of cellphone 

users is 90.42% on average. On average, Inwi is rather unavailable. 
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2.7 Principal Component Analysis  

The data visualization and analysis will be done using the two software packages Excel and 

RStudio which uses the programming language R. The results of the data analysis will be 

grouped in the third chapter of this report. 

 

2.7.1 Definition of Principal Component Analysis 

The Principal Component Analysis, shortened PCA, is a multivariate method of analysis that 

reduces the dimensionality of data in order to summarize data by maximizing the explained 

variance without loss of information [1, p. 12]. Concerning the terminology in PCA, the 

individuals represent the observations or in our case the chosen set of rural communes. The 

variables make up the dimensions of the PCA. For instance, in our case, we have twelve 

variables, meaning twelve dimensions. A dimension and a principal component (PC) are used 

interchangeably. 

 

2.7.2 Software and Library packages 

The libraries and packages that have been used for the completion of this PCA analysis are 

FactoMineR from which we used the PCA() function and the library package factoextra which 

allowed us to visualize out findings through functions such as fviz_pca_ind() for individuals 

and fviz_pca_var() for variables. We can use the function get_eigenvalue() to extract the 

eigenvalues. 

 

2.7.3 How PCA Works 

PCA is a set of linear decompositions where PC1 is the first principal component generated by 

finding the best fitting line that passes through the center (mean) of the data. This line satisfies 

the condition that the sum of squared distances between the center and the datapoints 

(variance) is maximized.  

 

From PC1, we generate PC2 that is perpendicular to the previous PC and passes through the 

center while maximizing the sum of the squares of distances from the center to the datapoints, 

and we continue generating the principal components in the same way until reaching the 

maximum possible number of principal components. After running the PCA on our twelve 

variables, we obtain twelve principal components, labeled PC1 through 12.  
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When we run the PCA() function on k = 12 variables, we obtain twelve principal components, 

labeled PC1 through k = 12. Each one of these components explains a percentage of the 

overall variance in the dataset. When we run the summary function, we get the standard 

deviations, percentage of explainable variance, and cumulative proportion of variance kept 

within each PC. In PCA, we care about reducing the number of dimensions while keeping a 

high proportion of explained variance.  
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3 PRINCIPAL COMPONENT ANALYSIS 

 

3.1 Eigenvalues and Variances 

In this section, we aim to reduce the number of components by having the smallest possible 

number of components explain the highest possible cumulative proportion of variance. There 

is nevertheless no standard accepted value stating how many principal components are 

sufficient nor a minimum set value of cumulative proportion of variance. We can choose that 

value to be higher than 70%.  

 

 

Figure 1  Eigenvalues of PCA 

 

The eigenvalues in standardized data represent the value of the variance. With 

standardization, the principal component explains the variance to a high and significant degree 

when its corresponding eigenvalue is greater than 1. Figure 1 allows us to identify and keep 

the dimensions with an eigenvalue higher than 1 (i.e., the first five dimensions) and we 

disregard the rest.  

 

 

Figure 2  Variances of the twelve dimensions 
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From the summary table in Figure 2, Dimension 1 (shortened Dim-1 or PC1) explains the 

highest percentage of variance, followed by the other components in order. We consider the 

principal components with the highest percentages of explained variance which are PC1 

through 5 with a 74.81% cumulative proportion (percentage) of variance. These results are the 

same ones we found using the eigenvalues. It is also important to note that the eigenvalues are 

the variances only when the data is standardized.  

 

To visualize our findings, we can plot the variances on Figure 2 as seen on a scree plot. 

 

 

Figure 3 Scree plot of PCA for the variances of the first ten dimensions 

 

The scree plot function by default displays at most the first ten dimensions of the PCA. Based 

on the scree plot in Figure 3, we can stop at the fifth principal component where, as seen 

before, the first five dimensions have a cumulative explainable variance of 74.81%. This 

means that 74.81% of the information (variance) contained in the data is retained by these first 

five principal components. 
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3.2 Results on Variables  

First, we extract the results for variables from our PCA output by referring to the 

get_pca_var() of the factoextra package. We can print out the correlation matrix to allow us to 

identify how variables are correlated with each other on each dimension. These results are 

seen in Figure 4 below. 

 

 

Figure 4  Correlation matrix for variables in the first five dimensions 

 

From Figure 4, we can identify the positively and negatively related variables within each 

principal component. In one dimension (column), the variables with similar signs are 

positively correlated; those with different signs are negatively correlated. 

 

The positively correlated variables in the first dimension are the commune’s surface, number 

of villages (douars), population, or network availability in the three service providers (Maroc 

Telecom, Meditel, and Inwi) since their correlation values have the same sign. An increase in 

any of those variables will lead to an increase in the others. 

 

The correlations of the number of health centers, pharmacies, illiteracy, ambulances, and 

doctors in the province have the same sign in the first dimension. Thus, they are positively 

correlated in that dimension. 

 

Looking at PC1, an increase in the commune’s surface, number of villages (douars), 

population, or network availability in the three service providers (Maroc Telecom, Meditel, 

and Inwi) is accompanied by a decrease in the number of health centers, pharmacies, 
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illiteracy, ambulances, and doctors in the province. This relationship which lies in the increase 

of the first set oof variables faced with the decrease in the other set of variables is what we 

refer to as a negative correlation. 

 

From the matrix shown in Figure 4, we can generate a correlation plot for the twelve variables 

where we visualize relationships between the studied variables: the positively and negatively 

correlations as well as quality of representation can be observed from the plot in Figure 5. 

 

Figure 5 shows the variables of interest in this PCA. The variables are color-coded by 

category (blue for demography, yellow for health profile indicators, and gray for network). 

The variables are represented by arrows starting from the center of the data (the mean) to the 

correlation circle of radius 1. When the arrow’s tip is close to the circle, the variable is the 

well represented by the two principal components. This means that in Figure 5, the variables 

that are well represented are illiteracy, the number of villages (douars), commune’s surface 

and population size, all of which are demographic characteristics of the commune. 

 

 

Figure 5 Correlation plot of variables in PC1 and PC2 
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From Figure 5, we are able to spot the positively correlated variables on the first two principal 

components. We identify this type of relationship by the fact that the variables are grouped 

together. The network connectivity (Maroc Telecom and Meditel excluding Inwi) and 

cellphone users are in the same direction, suggesting a positive correlation between each 

other: when one service is available, it is likely to have the other network service also 

available and a high number of cellphone users, which is a perfectly sound result. The reason 

that the availability of Inwi does not correlate with these variables can be due to the fact that 

Inwi’s existence is relatively new compared to the other two service providers. 

 

The variables relevant to the population size, commune’s surface, and number of villages 

show a positive correlation according to the Figure 5. Illiteracy and two of the health profile 

variables (number of ambulances and the number of communal health centers) are positively 

correlated, meaning that they have a tendency to change in the same way. 

 

From Figure 5, we can also spot the negatively correlated variables which we identify by 

being on opposite quadrants. For instance, illiteracy and is negatively correlated with the 

percentage of cellphone users. 

 

The demographic characteristics of a commune, excluding illiteracy, are negatively correlated 

with the number of pharmacies in a commune. This can be interpreted as follows: the larger 

the commune’s surface and its population size are, the harder it is to accommodate in terms of 

healthcare. 
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3.3 Quality of Representation  

We estimate the quality of the representation using Cos2, the squared cosine or the squared 

coordinates. The closer the value of Cos2 is to 1 for a variable, the better is the representation 

of the variable in that dimension. This also means that on the variable’s plot, the tip of the 

arrow that represents the variable will be close to the circle. In order to visualize Cos2, we can 

use the bar plot or the factor map. 

 

 

(a)                                                            (b) 

Figure 6  Bar plot for the Cos2 (quality of representation) of variables 

 

In Figure 6 (a), looking only at PC1 and PC2, the Cos2 for the number of villages and the 

commune’s surface are both close to 1, meaning that referring only to PC1 and PC2 is enough 

to represent this variable well. The same applies to illiteracy whose Cos2 exceeds 0.8, making 

it the one with the highest quality of representation in PC1 and PC2. These results can also be 

seen on the correlation plot in Figure 5 where the tips of the arrows for those variables are 

close to the circle. 
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In Figure 6 (b), when looking at the first 5 dimensions that add up to 74.81% of explained 

variance, the highest quality of representation is found for the number of doctors in the 

province followed by the commune’s surface, illiteracy, and the number of villages.  

 

 

Figure 7 Factor map for the Cos2 (quality of representation) of variables 

 

The factor map in Figure 7 shows the quality of representation of the variables in each of the 

twelve dimensions. The variables on Figure 7 are displayed in no particular meaningful order.  

 

In the first dimension, the population size is the most accurately represented variable. This is 

visualized on Figure 7 by having the largest and darkest circle. Figure 7 shows that the well 

represented variables in both the first and second dimensions are illiteracy, the surface of the 

commune, the population, the number of villages, and lastly the Meditel network. The same 

results are found using Figure 6 (a). 

 

Figure 6 (b) allows us to identify the highest quality of representation. These results can also 

be seen on this factor map in Figure 7, where when summing the circles up to the fifth 

dimension, the darkest and largest circles go to the number of doctors in the province 

followed by the commune’s surface, illiteracy, and the number of villages. 
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3.4 Results on Individuals 

Figure 8 allows us to identify visually the communes with similar characteristics.  

 

Figure 8  Plot of individuals for PC1 and PC2 

 

Overall, Figure 8 shows three concentration ellipses show how the communes of each 

province are clustered and which direction they are taking. All of the communes regardless of 

province are close to each other and most of them are located inside the intersection of the 

three ellipses. The communes are also close to the origin, suggesting that they converge to the 

mean. This is a good property because it means that the designed program for telemedicine 

does not have to be tailored to many communes but can be designed for the mean of all the 

communes without fear of being too far from the reality of each commune. Figure 8 allows us 

to spot only one commune that is an obvious outlier since it is located outside all of the 

ellipses, Tafajight located in Sefrou.  

 

3.5 Contribution of Variables to the Principal Components 

Now, we can plot the contribution of each variable in each of these five PCs as seen below in 

Figure 9. The expected average contribution is indicated by the red dashed line. 
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(a)                                             (b)                                             (c) 

 

(d)                                                                            (e) 

 

(f) 

Figure 9  Contribution plots of variables in PC1 to PC5 and all PCs 



18 

Based on Figure 9 (a), for PC1 (Dim-1), we notice that the variables with the highest 

contributions are the population size, commune’s surface, illiteracy, number of communal 

health centers, number of ambulances, and Meditel’s and Maroc Telecom’s network 

availability. For PC2 (Dim-2) as seen on Figure 9 (b), the highest contributions are from the 

demographic variables excluding the population size. For PC3 (Dim-3) on Figure 9 (c), the 

highest contributing variables are the network variables, number of communal health centers, 

and number of ambulances. For PC4 (Dim-4) shown on Figure 9 (d), the variables with the 

highest contribution to the PC are the number of pharmacies, percentage of cellphone users, 

and number of doctors in the province. And lastly, for the fifth dimension seen in Figure 9 (e), 

only the number of province doctors and percentage of cellphone users are the highest 

contributors to the dataset’s variance. 

 

Globally, we extract from Figure 9 (f) that the most contributing variables are the number of 

province doctors, the commune’s surface, illiteracy, number of villages in the commune, and 

Meditel’s network availability. We note that the highest contributions are from the 

demographic parameters (three out of the five significant variables) since they hold the 

highest amount of information and variance of the dataset. No matter how imperative network 

connectivity is to access telemedicine services, the network variable is found to be the least 

impactful out of the five most contributing variables. 

 

These results make sense: the variability in a dataset of rural communes will depend largely 

on the size of the population and the number of villages in addition to the percentage of 

illiteracy. This is because whenever a program is designed for a population, we must consider 

the logistics related to the number of people and their distribution. In addition, the program 

may require literacy skills from its participants for it to be successful.  

 

3.6 Summary of PCA 

This PCA allows us to identify what variables we must consider the most i.e., the variables 

that are responsible for the variability within the dataset. The five most significant variables 

ordered from the highest to the lowest contribution percentage in the variability of the dataset 

are listed as follows: the number of province doctors, commune’s surface, illiteracy rate, the 

number of villages in the commune, and network availability.  
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Given those results, for a successful solution to the current health crisis, we must first increase 

the availability of the province doctors and see how they can be functional given the 

commune’s surface, literacy of population, the number of villages in the communes, and lastly 

the availability of network connectivity. The network availability is still important just not as 

much as the other four significant variables. We can interpret the latter result as follows: the 

lack in the healthcare accommodation is more impactful than network connectivity. In other 

words, we must first aim for a stronger healthcare infrastructure. Only then will solving the 

network issues be meaningful. 

 

PCA has been proved useful in the sense that we were able to identify the five most 

significant variables causing variance within the dataset. Those variables are a way to identify 

the challenges in the region. On the other hand, these variables can be used as the design 

criteria in the next chapter about the implementation of the telemedicine platform. We 

conclude from the PCA that there is, in fact, a need for telemedicine given the low healthcare 

coverage identified in the studied communes and the current pandemic which further limits 

rural communes’ access to healthcare.  
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4 TELEMEDICINE PLATFORM 

 

4.1 Designing the Platform 

4.1.1 Existing Telemedicine Platforms in Morocco 

There are several telemedicine platforms in Morocco among which we mention Tbib24, 

DabaDoc, and Toubib.ma. The first two platforms are available in website and mobile 

application formats and the latter is available only as a website. Despite the ability to access 

them in various ways and having existed for a significant amount of time, the existing 

telemedicine platforms in Morocco did not receive enough compliance from Moroccans. This 

can be demonstrated for instance by the small number of clients of Toubib.com which barely 

exceeds 200 clients as reported on their website [2]. Thus, the availability of a platform is not 

enough to have the public trust and use it. This suggests that efforts must be done at the level 

of publicizing the telemedicine platform, for instance by having doctors promote this tool. 

Other ways to publicize this platform is by making a tutorial video for both the doctor and 

patient in order to encourage them to use the platform’s functions to the fullest. 

 

4.1.2 Service Requirements 

Today, the telemedicine services can be split into five categories: tele-consultation, tele-

assistance, tele-expertise, tele-monitoring, and emergencies [3]. The purpose of tele-

consultation is to give a remote medical consultation to a patient [3]. Tele-expertise allows a 

medical professional to remotely solicit the opinion of one or more medical professionals [3]. 

Tele-monitoring allows a medical professional to remotely interpret the data necessary for the 

medical monitoring of a patient [3]. Tele-assistance allows a medical professional to assist 

and collaborate with another health professional remotely during the performance of a 

procedure [3]. Lastly, the emergencies aim to quickly address the urgent cases [3]. The newly 

designed platform must provide these five services of telemedicine as a part of the 

requirements of the platform. 

 

4.1.3 Features and Specifications 

In addition to the requirements, the main focus of the design process is providing our users 

with an exceptional user experience (UX) and a fluid user interface (UI). This can be achieved 

and guaranteed through multiple tests on the user-friendliness of the platform. 
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The two primary types of users of the platform are patients and doctors. The doctor will have 

already provided their availabilities to the Booking Management System (BMS), which will 

allow the patient to schedule medical consultations. The BMS must keep both concerned 

parties notified by email about the appointment details. After the consultation is done, the 

platform must keep track of the patient’s experience and how to improve it. For that reason, 

the patient must receive a follow-up survey to check their level of satisfaction of the service, 

the doctor, and the platform.  

 

The website must contain different types of pages: a homepage, 5 pages introducing each of 

the services, a booking page, a page for the portal of the user, a page with a contact form, a 

page for new doctors to join the platform, a page on how to use the platform, and a summary 

page of the pandemic situation in Morocco. Additionally, the website must be multilingual 

given the characteristics of the Moroccan population i.e., available in the three languages 

Arabic, French, and English. 

 

In addition, the webpages must allow the user to navigate smoothly. The pages should also not 

be crowded and loaded with too much information as that can lead the user to be 

overwhelmed and easily shy away from getting the needed medical assistance online. The 

design of the platform must primarily consider the user experience (UX) and how the users’ 

needs change over time. With this in mind, in this capstone project, we plan to develop a 

platform that provides a user-friendly environment for both types of users: the patients and the 

doctors. During the design process, special attention was given to the following features: 

scheduling appointments, tracking patients’ records, and allowing fluid communication 

between health professionals and patients.  

 

4.2 Implementation 

Identifying the required tools was a necessary step in the design process and implementation 

of our telemedicine platform. This section aims to explain the reasoning behind the choices of 

the solution. Figure 10 shows the homepage of our telemedicine platform. The website is 

accessible in three languages (Arabic, French, and English) as previously specified. 
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Figure 10  Homepage of the telemedicine platform Télé-Tbib (in French) 

 

4.2.1 Server and Domain 

As opposed to the regular shared website hosting options and physical servers, we opted for a 

VPS (Virtual Private Server) because it will allow for more security and stability. This server 

simulates a computer that stores files of a website while providing the latter with a set of 

resources such as memory, disk space, and CPU processing power without having to share 

those with other website makers. This option gives us the same benefits as renting an entire 

server and is cheaper. 

 

A free domain “teletbib.ga” is enough for the demo. We can change it later to a more common 

domain extension by purchasing a “teletbib.com” domain for instance. 

 

4.2.2 Choice of CMS 

As a developer of the platform, I had two options: I needed to either develop the platform’s 

front and back ends from scratch or use an existing CMS (Content Management System) to 

launch the platform. The development option requires a lot of maintenance for handling 

errors, bugs, and updates. This demands consistent funding and a long time to perfect the 

platform. Instead, we can use a readily available CMS as it can provide us with customer 
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assistance and maintenance whenever needed. In addition, using an already existing CMS will 

allow us to benefit from previous developers’ experience with bugs, meaning that most of the 

problems faced during the implementation phase can be one internet search away or one form 

query away. Next, I needed to compare the available CMS options in the market.  

 

Table 2 Comparison of CMS options [4] 

 Advantages Disadvantages 

WordPress ✓ Large community  

✓ Low effort for setup 

✓ Intuitive user interface  

✓ Simple integration of plugins 

✓ Search engine friendly URLs 

X Additional extensions required 

X Plugins often cause security gaps 

X Limitations due to high traffic 

X Frequent security updates  

Joomla! ✓ Simpler installations 

✓ Low setup effort  

✓ Large pool of extensions and designs  

✓ User-friendly template creation  

X Inadequate rights management 

X Expensive advanced extensions 

X Manual implementation of 

extensions 

Drupal ✓ Compact software core 

✓ Large selection of extension modules 

✓ Supports multi-domain management  

X Complex configuration  

X Poor backend compatibility 

X Basic installation requires extra 

installations  

X Module installation only possible 

via FTP (File Transfer Protocol) 

  

Table 2 summarizes the main pros and cons of three CMS options. By comparing these three 

alternatives, we notice that all the CMS options have almost the same advantages. However, 

WordPress is found to be the one with the least unwanted disadvantages. In addition, 

WordPress has been proven to fit all different levels of developers by allowing both the 

beginner-level developers to improve their skills and even the senior-level developers to 

implement their own tools. Furthermore, it allows the integration of other features called plug-

ins namely by inserting “shortcode” inside a regular page. 
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4.2.3 Choice of BMS 

For the design of the platform, the first feature to be taken into consideration is the booking. 

The main criteria for choosing the BMS are: ease of use, email notifications, plug-in 

integration on the website, creating services, creating a client account on platform, canceling 

and rescheduling meetings by client, unlimited employees, and the price of the plug-in. 

For the booking, I will be comparing three BMS (Booking Management Systems) to identify 

the one that aligns the most with the platform’s vision. The main requirements the BMS has to 

satisfy are listed on the Table 3 below.  

 

Table 3 Comparison of BMS plug-ins [5], [6], [7] 

 Amelia 

 

Bookly 

 

Setmore 

 

Easy to use ✓ ✓ ✓ 

Email notifications ✓ ✓ ✓ 

Creates services ✓ ✓ ✓ 

Plug-in integration on 

website 

✓ ✓ X 

Cancel/reschedule 

meeting by client 

✓ X ✓ 

Creates a client 

account on platform 

✓ X X 

Unlimited employees ✓ X X 

Price US$ 59/yr $89 for a 

regular license 

$60 user/year 

or $12 user/month 

 

From the Table 3 above, we can see that the optimal choice of BMS out of our three options is 

Amelia, as it satisfies all the desired BMS requirements especially the affordable yearly 

subscription. The plan suggested above for Amelia is the most basic one, yet it checks all the 

boxes that the other booking systems fail to satisfy. Amelia also suggests a basic plan with the 

same features previously mentioned for a cost of $189 for a lifetime subscription [5].  
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4.3 Eligibility Check and Doctor’s Panel 

Initially, we might need to reach out to a doctors’ network to fill the doctors’ data. Later, the 

doctors should not be able to directly register on the platform because they must be checked 

for authenticity and eligibility. Thus, they will need to fill a form with their information as a 

part of the screening process, where they must include all the necessary documents for the 

eligibility check. This means that the filling of doctor data will only be done after manually 

approving their request to join the platform. In Morocco, two pieces of information prove the 

eligibility of a doctor:  

• The National Identifier of Health Professionals and Health Establishments more 

commonly known as INPE (“Identifiant National des Professionnels de Santé et 

Etablissement de Santé” in French)  

• The Registration number in the council of the medical order (“numéro d’inscription 

dans le conseil de l’ordre de médecins” in French) 

 

The doctors should also be allowed to book an appointment with other doctors since 

telemedicine services such tele-assistance provide that possibility. This means that doctors can 

also be viewed as clients of the platform, a component we must consider during the 

implementation. As seen on the doctor’s panel shown in Figure 11, the doctor can access the 

appointment details and of the patient’s information and modify it as it suits him or her. 

 

Once the doctor satisfies the eligibility check, they receive their login credentials. After 

logging in, they are able to access and edit their appointment details on a panel.  
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Figure 11  Doctor’s panel 

 

4.4 Patient’s Panel 

The platform is designed in a way that the patient can directly sign up on the interface by 

booking an appointment. Once the patient makes an appointment, he will have automatically 

signed up for an account on the BMS. The patient receives two emails: one confirming that 

they have successfully booked an appointment and one where they can set their password for 

their account. This will allow the patient to log back in later and use the platform again. Thus, 

the filling of patient data will be rather automated, in real-time, and done once for each 

patient. The patient’s panel is shown below in Figure 12 where the patients can check their 

appointments, modify, cancel, or postpone them to a later date. 
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Figure 12  Patient’s panel 

 

4.5 Online Consultations 

A major advantage of our choice of the BMS Amelia is the ability to integrate the online 

meetings application Zoom. As seen on Figure 12, the online consultations are done through 

accessing a link to a Zoom meeting automatically created when the appointments are 

approved. Another strength of Amelia is that it allows us to manage everything related to the 

patient in one single location with fully integrated features and therefore, guarantee a great 

quality of service. 

 

4.6 Tests and Simulations 

After the platform has been set, a period of testing and simulation is necessary in order to 

prevent possible issues that could occur in the future and to make sure that the platform 

functions smoothly. The testing was consistent all throughout the implementation and was 

more heavily done towards the end of the implementation for a period of two weeks. 

 

The testing phase can be split into two parts, one in which I, the administrator, test the 

functioning of the patient and doctor panels, and a second phase where actual doctors and 

patients are going to give their feedback on the experience. For the second phase of testing to 

be accomplished smoothly, it is preferable to make a tutorial video and share it with both the 

doctors and patients in order to encourage them to use the platform’s functions to the fullest. 
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4.7 Assessing the Choice of the Solution  

In order to assess our proposed solution, we check whether or not the requirements and 

features aligned with the results of the Principal Component Analysis: the number of province 

doctors, the commune’s surface, illiteracy, number of villages in the commune, and network 

availability were in fact considered.  

 

The number of doctors is important to consider since they make up the employees of the 

platform who must be available in every commune. The website has successfully taken into 

account the size of the population that will use the platform by considering the traffic caused 

by the number of visitors. In addition, our choice of the VPS allows expandability if needed in 

the future i.e., when the website starts to have a lot of users.  

 

The literacy abilities of the population are also considered since the platform offers navigation 

in multiples languages (Arabic, French, and English). The commune’s surface and number of 

villages in the commune will be relevant when we try to publicize the platform or offer 

instructive sessions or programs. The network variable is the least impactful out of the five 

most contributing variables from our PCA. However, it is imperative for the access to the 

telemedicine services offered by the platform. 

 

From the test phase, we can collect opinions of the people who tested the platform. On the 

long term, the platform will continue to collect data on the user experience and opinions of 

users through a “satisfaction survey” that the patient receives as a follow-up email to the 

online consultation.  

 

4.8 Implementing Telemedicine in the Atlas Region 

The PCA and the platform developed in this capstone project are a starting point for 

telemedicine, but they are nonetheless insufficient. Perhaps, it makes medicine at reach and a 

few clicks away, but there are still so many more steps to properly and fully implement 

telemedicine in the Atlas region. As previously mentioned, publicizing the platform is an 

important contributor to increasing the use of telemedicine in the region. Sensibilization 

programs must be created in order to have patients and doctors build more trust in 

telemedicine.  
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In line with the objective of this capstone, we list the main steps to be taken into account for 

the proper implementation of telemedicine in the Atlas region for decision makers.  

 

  

Figure 13  Roadmap to implementing telemedicine in Morocco 

 

As seen on Figure 13, the first step in the roadmap is need assessment, where we use statistics 

to analyze and quantity the need in the targeted areas. The need assessment can be done on 

various levels namely through a study that aims to identify the most needed services in the 

region or a study that allows the extraction of the characteristics of the targeted region. In the 

case of this capstone, this step was done using PCA.  

 

The second step consists of planning i.e., identifying the resources needed for the completion 

of the project such as technologies and the staff, defining the specifications, conducting a 

feasibility analysis, consulting with specialists in various fields (doctors, healthcare experts, 

insurances, statisticians, and lawyers), and identifying possible collaborations or partnerships 

with associations and organizations with the same goal as our program’s. From that, we will 

be able to decide on the time as well as the budget needed for the completion of the project. 

For a brief overview of the planning process, it is also helpful to refer to Appendix A and B 

where we identified the project’s initial specifications and analyzed its feasibility on several 

dimensions. 
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The third step in the roadmap is about the implementation of the program. During the 

implementation, several tests and simulations must be done to ensure that the services 

function properly. After launching the telemedicine services, we must make sure that we 

fulfill the legal aspect and that all the paperwork is ready and compliant with the Moroccan 

laws and regulations. Next, we must make efforts to sensitize the targeted region’s population 

about the use of online healthcare facilities. This way, we can increase their trust in these 

newly developed infrastructures and guarantee the success of this program on the long run.  

 

The last phase in this guideline is assessing whether or not the desired goals have been 

achieved. This can be attained by continuously tracking the quality and performance of the 

program and consistently collecting the patients’ and doctors’ feedback for future 

improvement. 
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5 STEEPLE ANALYSIS AND PROJECT IMPACT  

 

The STEEPLE analysis consists of describing the social, technological, environmental, 

economic, political, legal, and ethical impacts of this capstone project. 

 

5.1 Social  

This project takes into account the social characteristics of the targeted rural communes 

through the data analysis of a set of variables related to the social profile of the sample 

studied. For instance, the developed platform allows the user to navigate in Arabic, French, 

and English as dictated by the social profile of the studied communes. In terms of social 

impact, the platform will allow patients to seek the appropriate help and forgo the socially 

inherited traditions of medicine. In other words, it will become easier to access healthcare 

through the website than to go visit the traditional medical care providers. 

 

5.2 Technological 

The platform is accessible via a link that requires internet connection only. Such constraints 

were considered in the data collection process. In terms of technological considerations, the 

platform is developed with a focus on user-friendliness, an online BMS, a user panel, and a 

free domain. Other topics of concern in the technological impact are the safety and security of 

the platform in addition to the privacy of the users. These considerations were addressed 

during the testing phase of the platform. The passwords are communicated by email only to 

the users and are hard to guess given their complexity.  

 

5.3 Environmental 

This project is not harmful to the environment as it does not make extensive use of any 

resources. Instead, we are utilizing modern technology and dispensing with the traditional 

paper-based management of the health provider’s administration. 

 

5.4 Economic 

This project will reduce the economic damage of the pandemic on the healthcare sector while 

maintaining the safety of citizens. The online consultations can be free of charge, but the extra 

features will require a payment to be made as it is the case for complicated medical 
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procedures or surgeries. In addition, even during the current low circulation of money, the 

economy will slowly but surely be stimulated especially if other side projects, such as the 

delivery of medicines, are incorporated.  

 

5.5 Political 

This project does not interfere with any political movements and is in line with the 

government’s vision of improving healthcare services and easing access to healthcare.  

 

5.6 Legal 

For the implementation of the platform, we must consider the legal terms and conditions of 

the website. We may initially consider how the doctors will be viewed legally i.e., if they are 

employees of the platform or volunteers. In addition, the platform will have to consider the 

most appropriate legal position to take and abide by its regulations. 

 

5.7 Ethical 

Ethically speaking, the doctors are not allowed to sign up on the platform automatically. 

Because they are the service providers, the platform must guarantee their eligibility. For that 

matter, they must go through a screening process in which they fill a form where they enter all 

the data necessary for the completion of this check. Thus, the project will have fulfilled its 

mission ethically. 
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6 CONCLUSION 

 

To conclude, this capstone project has been a great opportunity to see how telemedicine can 

improve healthcare in Morocco especially during this crisis. The main goal of this capstone is 

to design a roadmap for the implementation of medicine in the Atlas region through allowing 

the patient to connect with a trusted healthcare professional online. Before starting the 

implementation and design of the solution, we needed to first quantify the need of 

telemedicine in a set of rural communes in the Atlas region. Those communes tend to have a 

difficulty to access primary healthcare, which has now worsened due to the pandemic. 

 

The main characteristics of the chosen rural communes are identified through the Principal 

Component Analysis, which showed us that the studied communes have similar 

characteristics except for one in Sefrou called Tafajight. With up to 74.81% of variance 

retained, the variables with the highest quality of representation were found to be the number 

of doctors in the province followed by the commune’s surface, illiteracy, number of villages, 

and network availability. 

 

The results of this PCA also guide us to what variables we must consider the most when 

designing a telemedicine program. The PCA shows that the variables that have a high 

contribution in the variance of the dataset are in the following order: the number of doctors in 

the province, commune’s surface, illiteracy rate, number of villages in the commune, and 

network availability. These findings can be used as design criteria during the implementation 

of the solution to the current health crisis. For instance, we must first and foremost care about 

increasing the availability of the doctors in the province. Then, we see how these doctors can 

function given the commune’s surface, illiteracy of population, number of villages in the 

communes, and lastly the availability of network connectivity. The network availability is still 

important, just not as much as the other four variables perhaps because it is imperative to 

improve the healthcare infrastructure regardless of whether telemedicine is used or not. 

 

The development of the platform is discussed in the fourth chapter where we focus on the user 

experience and the main features that optimize it. We also explain how we chose a suitable 

CMS and BMS for the implementation of the telemedicine platform.  
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Finally, we are able to develop a clear roadmap for the implementation of telemedicine in the 

Atlas region and Morocco in general. This roadmap starts with the assessment of need in a 

given region, the planning and identification of needed resources, the implementation, and 

finally the assessment of performance. Finally, we refer to the STEEPLE analysis which 

allows us to examine and group the social, technological, environmental, economic, political, 

legal, and ethical impacts of this project. 
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APPENDIX A 

REHIOUI Ghizlane 

EMS 

ROADMAP TO TELEMEDICINE IMPLEMENTATION IN THE ATLAS REGION  

KISSANI I 

Fall 2020 

 

Due to the current situation of Covid-19, it has become harder and riskier to get the necessary 

medical assistance in numerous regions in Morocco. As a starter, this capstone project takes 

special interest in the Atlas region with the objective of establishing telemedicine as a viable 

solution to the current situation. For this capstone project, it is deemed essential to first collect 

some data on the Atlas region in order to get a clearer idea on the population of interest and 

identify the right infrastructures for these regions. The data will probably consist of towns, 

municipalities, or cities grouped into provinces, with a set of variables to be found online. 

Those variables include the following: population size, network availability, transportation, 

and proximity to hospitals or healthcare units. This phase could take at most a month. 

 

After analyzing the collected data, the next phase would consist of finding the optimal 

location for a telemedicine center to be located for each group of towns, municipalities, or 

cities. This decision could take up to a couple of weeks given that the data is available. The 

data collected also serves another purpose that is choosing the most suitable way of providing 

the healthcare services of telemedicine, i.e. the platform on which people can access this 

service online. Establishing such a platform can take up to two months, considering that the 

database will have to be built up from scratch with the information of healthcare providers and 

will need to be tested before publishing it. The platform must be simple and user-friendly. 

 

During the research phase, we can get inspired from India, a country similar to Morocco in 

terms of challenges but more advanced in terms of technology. Regarding the social 

implications, other countries’ successful telemedicine stories around the world that people can 

finally get the health guidance they need with less costs, encouraging more people to seek 

professional and proper help. The platform acts as a mere intermediary between healthcare 

providers and patients, considering the project’s ethical side. 
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APPENDIX B 

REHIOUI Ghizlane 

EMS 

ROADMAP TO TELEMEDICINE IMPLEMENTATION IN THE ATLAS REGION  

KISSANI I 

Fall 2020  

 

The first weeks of research about telemedicine in Morocco consisted of looking for the most 

appropriate data to consider in order to check the feasibility of this capstone project. During 

this stage, I will be taking a closer look at the already existing health resources in each 

commune such as the number of hospitals and pharmacies in order to quantify the need and 

urgency of telemedicine in these targeted communes.  

 

The first level to consider in this feasibility study is the market or industry feasibility. In this 

respect, we must recall that telemedicine is a relatively new field in Morocco where it 

emerged between 2017 and 2018. Today, there are very few telemedicine platforms in 

Morocco of which we mention DabaDoc and tbib24. The initial data collected shows that 

there is a high need for such a solution especially with the novel Coronavirus which further 

limits healthcare access to the underprivileged people.  

 

In terms of technical feasibility, we will be looking at the needed workers (assistants and 

doctors who will provide the service remotely), the transportation, the optimal location of 

centers, the minimum technology needed in each center such as computers and Wi-Fi, and 

how the telemedicine service will be provided. At this level of analysis, it is essential to take a 

look at the technological levels of the communes such as phone installation, network 

availability, and the transportation availability. The optimal way of delivering the service 

seems to be through an application or a website and an accessible phone number since many 

of those communes may not be able to access the platform online. In addition, the center must 

have an assistant who schedules and coordinates the meetings on the platform. Furthermore, 

there are several active associations in the field of healthcare who are ready to provide with 

the necessary help in terms of sensibilization and proper training of the beneficiaries and local 

caregivers.  
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Concerning my own technical needs for the completion of this capstone, the project is 

considered feasible because Morocco’s data is available on the website of the Haut- 

Commissariat au Plan (HCP). For analysis and modeling, I will be using some software  

packages such as Excel and RStudio (specifically the Principal Component Analysis (PCA) 

using R), both of which are accessible for free and are compatible with my computer. In terms 

of financial feasibility, several healthcare associations and other parties are ready to contribute 

as it is a non-profit based project. Other financial goals will be sustainability, meaning that the 

project must be able to keep running for a long time. Each commune must have an estimate of 

the needed funds and a detailed report of the needed resources. Lastly, the identified 

constraints in this feasibility analysis can be summarized in the specialized medical 

knowledge required to complete this project and in having data that is not as recent as we 

would want, leading us to want to compute the percentage of error in our analysis and results 

when more in-depth analysis is done.  

 

 

 


	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF ACRONYMS AND ABBREVIATIONS
	ABSTRACT
	RÉSUMÉ
	1 INTRODUCTION
	2 METHODOLOGY AND RESEARCH OBJECTIVES
	2.1 Statistics Workflow
	2.2 Research Objectives and Problem Statement
	2.3 Sampling Methodology and Data Collection
	2.4 Data Entry and Collation
	2.5 Data Cleaning and Validation
	2.6 Data Description
	2.7 Principal Component Analysis
	2.7.1 Definition of Principal Component Analysis
	2.7.2 Software and Library packages
	2.7.3 How PCA Works


	3 PRINCIPAL COMPONENT ANALYSIS
	3.1 Eigenvalues and Variances
	3.2 Results on Variables
	3.3 Quality of Representation
	3.4 Results on Individuals
	3.5 Contribution of Variables to the Principal Components
	3.6 Summary of PCA

	4 TELEMEDICINE PLATFORM
	4.1 Designing the Platform
	4.1.1 Existing Telemedicine Platforms in Morocco
	4.1.2 Service Requirements
	4.1.3 Features and Specifications

	4.2 Implementation
	4.2.1 Server and Domain
	4.2.2 Choice of CMS
	4.2.3 Choice of BMS

	4.3 Eligibility Check and Doctor’s Panel
	4.4 Patient’s Panel
	4.5 Online Consultations
	4.6 Tests and Simulations
	4.7 Assessing the Choice of the Solution
	4.8 Implementing Telemedicine in the Atlas Region

	5 STEEPLE ANALYSIS AND PROJECT IMPACT
	5.1 Social
	5.2 Technological
	5.3 Environmental
	5.4 Economic
	5.5 Political
	5.6 Legal
	5.7 Ethical

	6 CONCLUSION
	7 REFERENCES
	APPENDIX A
	APPENDIX B

