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Cardiovascular diseases are the public health problem of our century. 
Low and middle incomes countries are more affected by their 
morbidity and mortality. Our study was a retrospective one that 
analyzed the time series trends in admissions, discharge, deaths, length 
of stay, and overall annual mortality in the cardiology department of 
Idrissa Pouye General Hospital (HOGIP) in Senegal from 107 monthly 
activity reports.  Other specific objectives were addressed such as the 
quality of care in the department, and current state of universal health 
coverage in Senegal regarding cardiovascular diseases. The 
phenomenon of admissions is increasing (Estimate Std. = 19.8; 95% CI 
= [5.15; 34.37] to poly (time,7)1). The phenomenon of discharge is 
increasing (Estimate Std. = 18.8 with 95% CI = [5.62; 32.01] to poly 
(time,7)1). The phenomenon of deaths is not significant over time with 
95% CI = [-1.42; 3.31] to poly(time,7)1. The phenomenon of average 
monthly lengths of stay is decreasing (Estimate Std. = -2.23; 95% CI = -
4.16; -0.31] at poly (time,7)1). The overall annual mortality 
phenomenon is decreasing (Estimate Std. = -1.58; 95% CI = [-2.47; -
0.69] at poly(time,7)1).This study provides proof of the growing 
demand for cardiology care at HOGIP. It also lifts the veil on the good 
quality of care in the said department according to a clinical efficiency 
indicator (overall annual mortality) and efficiency (mean monthly 
length of stay). On the strength of these observations and the our 
reflection on universal health coverage in Senegal with regard to 
cardiovascular diseases, we propose some recommendations for the 
fight against cardiovascular diseases by improving the quality of care 
and universal health coverage. 
 
Keywords: Trends, admission, deaths, average length of stay, quality of care, 
universal health coverage, cardiology 

 
INTRODUCTION 
 

Non-communicable diseases (NCDs) led by cardiovascular 
diseases are the public health problem of our century 
(WHO, 2010;  WHO,  2013;  WHO,  2020;  WHO,  2015;   
WHO,  2017;  Kabajulizi  and Awuku-Darko, 2017). 

In  view of  the increasing evolution of their morbidity and 
mortality throughout the world since 2000 and their multi-
sectoral negative repercussions, the fight against NCDs is an 
urgent priority  (WHO,    2010;   WHO,   2013;  WHO,   2020;  
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WHO, 2015; WHO, 2017; Kabajulizi and Awuku-Darko, 
2017). Since 2000, the World Health Organization (WHO) 
had proposed a global strategy to fight against NCDs based 
on three pillars, which are prevention, surveillance (NCDs 
and Risk factors) and the response of the health system 
with the provision of health care to prevalent people (WHO 
EMRO). In 2008, the WHO included in the 6th objective of 
its 2008-2013 action plan for the fight against non-
communicable diseases the need to regularly assess the 
progress made in the fight against NCDs and their risk 
factors at the national, regional and global (WHO, 2010). In 
2015, the United Nations, through the 2015-2030 agenda of 
the Sustainable Development Goals (SDGs), included target 
3.4. reducing by one-third, through prevention and 
treatment, mortality from NCDs by 2030 (SDG). In addition 
to target 3.8. the SDGs propose to ensure that everyone 
benefits from universal health coverage, including financial 
risk protection and providing access to quality essential 
health services and to safe, effective, quality and affordable 
essential medicines and vaccines (SDG). In 2017, the Pan-
African Society of Cardiology proposed a roadmap to 
reduce the burden of high blood pressure and the incidence 
of cardiovascular disease. This roadmap includes the need 
to provide access to universal health coverage to detect, 
treat and control hypertension (Pan-African Society of 
Cardiology, 2017). 

In 2019, the United Nations (UN) and WHO made the 
quality of health services a global imperative for universal 
health coverage (Pan-African Society of Cardiology, 2017 ; 
OECD, 2019). This puts more emphasis on the performance 
of health systems in the face of public health problems such 
as NCDs (OECD, 2019). 

It is on the strength of all this that we found it 
appropriate to conduct this study to: 

-Describe the parameters of central position and 
dispersion of admissions, discharges, deaths, average 
monthly lengths of stay and annual overall mortality of the 
cardiology department of the General Hospital Idrissa 
POUYE from January 2012 to December 2020. 

-Evaluate the trend of hospital activities (admissions, 
discharges, deaths, average monthly length of stay and 
overall annual mortality) of the cardiology department of 
the General Hospital Idrissa POUYE from January 2012 to 
December 2020. 

-Pronounce on the quality of care in the cardiology 
department of the General Hospital Idrissa POUYE from 
January 2012 to December 2020 through a clinical 
efficiency indicator (annual overall mortality) and an 
efficiency indicator (the average monthly length of stay). 

-Conduct a reflection on the current state of universal 
health coverage in Senegal vis-à-vis cardiovascular diseases 
 
 
METHODOLOGY 
 
This was a descriptive and analytical study of time series 
trends from January 2012 to December 2020 by 
retrospective   data   collection.  The duration  of   the     data  

 
 
 
 
collection extended from January 5th, 2021 to March 30th, 
2021. 

Our study carried out in the Cardiology department of the 
General Hospital Idrissa POUYE (HOGIP) (level III public 
health establishment). The service includes an inpatient 
area (hospitalization sector) an outpatient area (outpatient 
consultations, non-invasive functional explorations), an 
angiography and interventional cardiology area and the 
nascent cardiovascular rehabilitation unit. The 
hospitalization sector has a capacity of twenty (20) beds 
distributed in Cardiology Intensive Care Unit (CICU) with 
five (5) beds for patients whose vital prognosis is 
committed in the short or medium term and a unit called 
“No emergency sector” with 15 beds, which receives 
patients without life-threatening emergencies. 

The source population was all patients admitted to the 
hospitalization sector of the Cardiology/HOGIP department 
from January 2012 to December 2020. 

The sampling unit was the month. The statistical units 
were patients with the number of admissions, discharges, 
deaths and the average monthly length of stay in the 
Cardiology/HOGIP department from January 2012 to 
December 2020. 

Our inclusion criteria were to have the activity report of 
the service for that month, that it be legible and that the 
head of service and the supervisor of the service signed it. 
Our criteria for non-inclusion were to have reports that 
were not legible and/or not signed by both the department 
head and the department supervisor. 

The sampling technique consisted of a census of all the 
months from January 2012 to December 2020. 

The data source was the monthly activity reports of the 
HOGIP Cardiology department from January 2012 to 
December 2020, signed by both the department head and 
the department supervisor. Our data collection tool was a 
form, the support for the data collection tool was an 
electronic form on which appeared four open questions, 
one of which had a predefined response format, and the 
others had a free response format (Annexe 1).  

Data collection was done by consulting these reports. On 
each report, we intersession at the month and year of the 
report, the number of patients who died, the number of 
patients discharged, the average monthly length of stay 
(AMLS). Data entry was done automatically with the 
compendium. At the end of the collection, the database was 
automatically generated. 

In addition to deaths, discharges, and AMLS, we defined 
ward admissions as the number of patients admitted each 
month. It was obtained by adding the number of deaths to 
the number of discharges for each month. 

Statistical analysis was performed with Rstudio 4.1.0 
statistical analysis software. It included a part of descriptive 
analysis. The month and year variable in the report (the 
only qualitative variable) served as a chronological 
benchmark for the other variables, which are all 
quantitative. We therefore expressed these quantitative 
variables with indicators of central tendency (mean and 
median) and dispersion (standard  deviation and  range). In  



 
 
 
 
addition, we calculated the overall mortality in the 
cardiology/HOGIP department over the 9 years (2012-
2020), but also the annual overall mortality in the 
cardiology/HOGIP department (each year from 2012 to 
2020). This proportion indicator was expressed as a 
percentage. 

The analysis also included a part of time series analysis 
(trends). The objective was to comment on the trends of the 
events studied from 2012-2020 based on a statistical 
approach. To carry out these time series analyses, we had 
installed the following packages in the Rstudio software: 
tseries, forecast and caschrono. The analysis was carried 
out in the following steps: 

First the conversion of the data of each raw series into a 
time series: The conversion was done with the command 
“ts ()”. Then we check the success of this conversion with 
on the one hand the command “is.ts ()” and on the other 
hand a graphic comparison of each raw series with its 
respective time series using the command “plot () ". The 
conversion was considered successful if, on the one hand, 
the "is.ts ()" command gave the result "True" and the two 
graphical representations (raw series and time series) 
resembled each other. 

Then the decomposition of each time series: The 
decomposition method used in our study for all our time 
series was the multiplicative decomposition. This is 
because the curve passing through the maximums and that 
passing through the minimums were not parallel on the 
curve of each time series. The command used was 
"decompose ( , type = 'mult')". The parameters of the 
decomposition of each time series (trend, seasonality, white 
noise) were represented graphically on a figure using the 
"plot ()" command of the decomposition. We then 
graphically represented only the trend of each time series 
using the “plot ()” command of the trend. NB: The 
breakdown was not applicable for series having no or less 
than 2 periods. 

Finally, we comment on the evolution of the trends of 
each time series from January 2012 to November 2020 in a 
statistical way. To achieve this, we modeled the trend of 
each time series according to the time parameter. 

First we proceeded by linear adjustment of the trend of 
the time series with the command “lm ()”. The linear fit was 
deemed good if both: The model obtained was robust (p-
Value<0.05) and had good explanatory power (Adjusted R-
squared >70%). If these conditions were met then we 
decided on the trend of the time series with the value of the 
coefficient. A negative coefficient meant that the trend of 
the phenomenon studied over the time considered was 
decreasing as a whole following a fluctuation in the form of 
a straight line. In the opposite case, we concluded to an 
increasing evolution of the phenomenon as a whole 
following a fluctuation in the form of a straight line. In the 
case where the model obtained by linear adjustment was 
not robust (p-Value>0.05) and/or had low explanatory 
power (Adjusted R-squared < 70%) we used polynomial 
adjustment. 

Second, the  polynomial  fit  of   the time series trend with 
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the command “lm (~poly(time,7))”. The polynomial fit was 
considered good if both: The model obtained was robust (p-
Value<0.05) and had good explanatory power (Adjusted R-
squared >70%). If these conditions were met then only we 
check if poly(time, 7)1 was significant ( Pr(>|t|)< 0.05) or a 
95% CI not containing the value “1”. If this was the case 
then we decided on the trend of the time series thanks to 
the Estimate Std. of poly(time, 7)1. A negative value meant 
that the trend of the phenomenon studied over the time 
considered was decreasing as a whole following a 
fluctuation in the form of a curve. In the opposite case, we 
concluded to an increasing evolution of the phenomenon as 
a whole following a fluctuation in the form of a curve. 

The head of the cardiology/HOGIP department had 
authorized the study, before we get access to reports. Only 
one person had access to these reports and their 
consultation was done exclusively in the department's 
archives. This ensured the confidentiality of patient’s 
information. 
 
 
RESULTS 
 
Data from 107 of 108 months were studied. The month of 
May 2015 was incomplete. From January 2012 to December 
2020: 

The average number of admissions per month was 50.47 
admissions with a standard deviation of 11.94 admissions 
(Table I). The median was 49 admissions with extremes 
ranging from 26 to 84 admissions (Table I). 

The average number of discharges per month was 43.68 
discharges with a standard deviation of 10.84 discharges 
(Table I). The median was 43 exits with extremes ranging 
from 22 to 74 exits (Table I). 

The average number of deaths per month was 6.78 
deaths with a standard deviation of 2.61 deaths (Table I). 
The median was seven deaths with extremes ranging from 
one to 12 deaths (Table I). 

The average monthly length of stay was 8.60 days with a 
standard deviation of 1.56 days (Table I). The median was 8 
days with extremes ranging from five to 15 days (Table I). 

Admissions, discharges and deaths over the 9 years were 
respectively 5400; 4674 and 726 people (Table II). That is 
an overall mortality over the 9 years of 13.44% (Table II). 

About Cardiology/HOGIP department admissions trend 
from January 2012 to December 2020: Conversion of raw to 
time series was successful (Figure 1A). The multiplicative 
decomposition of the time series showed the existence of a 
trend, seasonality and white noise. However, there are no 
change points (Figure 1B). The time series trend line of 
service admissions from January 2012 to December 2020 is 
shown in Figure 1C. The modelling of the phenomenon of 
admissions by linear adjustment is robust (p-Value = 0.01) 
but it has a very low explanatory power on the 
phenomenon (Adjusted R-squared = 4.7%) (Table III). It is 
the polynomial adjustment model that makes it possible to 
comment on the trend of the admissions phenomenon 
because it     is   robust   (p-Value  < 10-3)   and    sufficiently  
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Table l. Description according to position parameters (mean, standard deviation) and dispersion 
(median, minimum, maximum) of admissions, discharges, deaths and average monthly length of stay 
(AMLS) from January 2012 to December 2020 in the service of Cardiology / General Hospital Idrissa 
POUYE, Dakar, Senegal 

 
 Mean Std. deviation Median [Min;Max] Annual total 
Year 2012      
Admissions 48.00 9.59 47.00 [33 ;63] 576 
Discharges 41.83 9.10 42.50 [24 ;55] 502 
Death 6.16 2.51 6.00 [3 ;11] 74 
AMLS 8.58 2.60 9.00 [5 ;15] ----- 
Year 2013      
Admissions 49.75 8.46 49.50 [32 ;61] 597 
Discharges 43.25 6.49 44.00 [30 ;51] 519 
Death 6.5 2.67 6.00 [2 ;11] 78 
AMLS 9.08 1.37 9.00 [7 ;12] ----- 
Year 2014      
Admissions 44.67 7.65 47.50 [30 ;57] 536 
Discharges 37.33 6.81 38.50 [25 ;47] 448 
Death 7.33 2.80 6.50 [4 ;12] 88 
AMLS 8.66 0.88 9.00 [7 ;10] ----- 
Year 2015      
Admissions 42.82 7.70 43.00 [28 ;56] 471 
Discharges 36.18 7.60 37.00 [22 ;48] 398 
Death 6.63 1.68 6.00 [4 ;9] 73 
AMLS 9.54 2.01 9.00 [7 ;13] ----- 
Year 2016      
Admissions 57.08 12.18 58.00 [37 ;80] 685 
Discharges 50.25 10.71 52.50 [34 ;72] 603 
Death 6.83 2.36 7.00 [3 ;10] 82 
AMLS 8.66 1.49 8.50 [7 ;12] ----- 
Year 2017      
Admissions 57.83 12.33 59.00 [42 ;82] 694 
Discharges 50.75 11.37 50.50 [35 ;74] 609 
Death 7.08 2.27 8.00 [4 ;12] 85 
AMLS 8.75 1.71 8.50 [7 ;13] ----- 
Year 2018      
Admissions 53.92 14.02 52.50 [30 ;73] 647 
Discharges 45.33 12.18 43.00 [28 ;61] 544 
Death 8.58 2.87 8.50 [2 ;12] 103 
AMLS 8.25 1.13 8.00 [7 ;10] ----- 
Year 2019      
Admissions 46.75 9.00 44.50 [37 ;58] 561 
Discharges 40.00 7.90 39.00 [31 ;51] 480 
Death 6.75 2.45 6.50 [4 ;12] 81 
AMLS 8.00 1.20 8.00 [6 ;10] ----- 
Year 2020      
Admissions 52.75 16.61 53.50 [26 ;84] 633 
Discharges 47.58 14.65 51.00 [22 ;72] 571 
Death 5.16 3.04 4.50 [1 ;12] 62 
AMLS 8.00 0.60 8.00 [7 ;9] ----- 
2012 to 2020      
Admissions 50.47 11.94 49.00 [26 ;84] 5400 
Discharges 43.68 10.84 43.00 [22 ;74] 4674 
Death 6.78 2.61 7.00 [1 ;12] 726 
AMLS 8.60 1.56 8.00 [5 ;15] ----- 

 
 
 
explanatory (Adjusted R-squared = 88.5%) (Table III). This 
model confirms that the phenomenon of admissions to the 
HOGIP cardiology department from January 2012 to 
December 2020 is significant over time, p-Value=0.008. 
Thus, the trend of the phenomenon of admissions to the 

HOGIP cardiology department from January 2012 to 
December 2020 is increasing as a whole following a 
fluctuation in the form of a curve with an Estimate Std. = 
19.8; 95% CI = [5.15; 34.37] to poly(time,7)1(Table III). 

Regarding the  Cardiology/HOGIP department discharges 
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Table II Description of overall mortality each year from 2012 to 2020 and 
over the 9 cumulative years in the Cardiology Department/General Hospital 
Idrissa POUYE, Dakar, Senegal 

 
 Overall mortality (%) 
Year  2012 12.84 
Year  2013 13.06 
Year  2014 16.41 
Year  2015 15.49 
Year  2016 11.97 
Year  2017 12.24 
Year  2018 15.91 
Year  2019 14.43 
Year  2020 9.79 
2012 to 2020 13.44 

 
 

 
 

Figure 1: Graph of the conversion of raw series into time series (1A), of the multiplicative decomposition (1B), of 
the trend (1C) of the phenomenon of admissions to the Cardiology department / General Hospital Idrissa POUYE, 
Dakar, Senegal in January 2012 to December 2020 
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Figure 2: Graph of the conversion of raw series into time series (2A), of the multiplicative decomposition (2B), of the trend 
(2C) of the phenomenon of discharges at the scale of the entire Cardiology department / General Hospital Idrissa POUYE, 
Dakar, Senegal from January 2012 to December 2020 

 
 
 
trend from January 2012 to December 2020: Conversion of 
raw series to time series was successful (Figure 2A). The 
multiplicative decomposition of the time series showed the 

existence of a trend, seasonality and white noise. However, 
there are no change points (Figure 2B). The trend line of 
the service exit time series from January 2012 to December  
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Table III: Modelling of the trend of admissions, discharges, deaths, average monthly length of stay and annual overall mortality 
in the Cardiology department / General Hospital Idrissa POUYE, Dakar, Senegal from January 2012 to December 2020, according 
to linear adjustments and polynomial 

 
 p-Value Adjusted 

R-squared 
(%) 

Interpretability of the 
trend with the model 

Pr(>|t|) CI95% Estimate Std. 
 

Admission Time Series Trend Modelling 
Linear Fit Modelling 
Time 0.01 4.7 Non interpretable ------ ----- ----- 
Polynomial Fit Modelling 
poly(time, 7)1 < 10-3 88.5 Interpretable 0.008 [5.15 ; 34.37] 19.8 
Discharges Time Series Trend Modelling 
Linear Fit Modelling 
Time 0.01 5.3 Non interpretable ----- ----- ----- 
Polynomial Fit Modelling 
poly(time, 7)1 < 10-3 88.5 Interpretable 0.005 [5.62 ; 32.01] 18.8 
Deaths Time Series Trend Modelling 
Linear Fit Modelling 
Time 0.59 ----- Non interpretable ----- ----- ----- 
Polynomial Fit Modelling 
poly(time, 7)1 < 10-3 90.3 Interpretable 0.42 [-1.42 ; 3.31] ----- 
Average monthly length of stay Time Series Trend Modelling 
Linear Fit Modelling 
Time < 10-3 33.28 Non interpretable ----- ----- ----- 
Polynomial Fit Modelling 
poly(time, 7)1 < 10-3 72.33 Interpretable 0.02 [-4.16 ; -0.31] -2.23 
Annual overall mortality Time Series Trend Modelling 
Linear Fit Modelling 
Time 0.50 ----- Non interpretable ----- ----- ----- 
Polynomial Fit Modelling 
poly(time, 7)1 0.02 99.99 Interpretable 0.02 [-2.47 ; -0.69] -1.58 

 
 
 
2020 is shown in Figure 2C. The modelling of the exit 
phenomenon by linear adjustment is robust (p-Value = 
0.01) but it has a very low explanatory power on the latter 
(Adjusted R-squared = 5.3%) (Table III). It is the model by 
polynomial adjustment which makes it possible to 
pronounce on the tendency of the phenomenon of the exits 
because it is robust (p-Value < 10-3) and sufficiently 
explanatory of the phenomenon (Adjusted R-squared = 
88.5%) (Table III). This model makes it possible to affirm 
that the phenomenon of discharges from the HOGIP 
cardiology department from January 2012 to December 
2020 is significant depending on time, p-Value=0.005. We 
can therefore affirm that the trend of the phenomenon of 
discharges from the HOGIP cardiology department from 
January 2012 to December 2020 is increasing as a whole 
following a fluctuation in the form of a curve with an 
Estimate Std. = 18.8 with 95% CI = [5.62; 32.01] to 
poly(time,7)1 (Table III). 

Considering the trend of deaths in the Cardiology/HOGIP 
department from January 2012 to December 2020: 
Conversion of the raw series to time series was successful 
(Figure 3A). The multiplicative decomposition of the time 
series revealed the existence of a trend, seasonality and 
white noise. However, there are no change points (Figure 
3B). The trend line of the time series of deaths in service 

from January 2012 to December 2020 is in Figure 3C. The 
modelling of the phenomenon of deaths by linear 
adjustment is not robust (p-Value = 0.59) (Table III). The 
modelling of the phenomenon of deaths by polynomial 
adjustment is robust (p-Value < 10-3) and sufficiently 
explanatory of the phenomenon (Adjusted R-squared = 
90.3%) (Table III). This model confirms that the 
phenomenon of deaths in the HOGIP cardiology department 
from January 2012 to December 2020 is not significant over 
time, p-Value=0.42 (Table III). 

The trend in average monthly length of stay in the HOGIP 
cardiology department from January 2012 to December 
2020: Conversion of raw series to time series was 
successful (Figure 4A). The multiplicative decomposition of 
the time series shows the existence of a trend, a seasonality 
and white noises (Figure 4B). However, there are no change 
points (Figure 4B). The trend curve of the time series the 
average monthly length of stay in the service from January 
2012 to December 2020 is in Figure 4C. The modelling of 
the phenomenon by linear adjustment is robust (p-Value < 
10-3) but it has a low explanatory power on the 
phenomenon (Adjusted R-squared = 33.28%) (Table III). It 
is the model by polynomial adjustment which makes it 
possible to pronounce on the tendency of the phenomenon 
because   it    is     robust (p-Value < 10-3)   and    sufficiently  
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Figure 3: Graph of the conversion of raw series into time series (3A), of the multiplicative decomposition (3B), of the trend (3C) 
of the phenomenon of deaths at the Cardiology department / General Hospital Idrissa POUYE, Dakar, Senegal from January 
2012 to December 2020 

 
 
 
explanatory of this one (Adjusted R-squared = 72.33%) 
(Table III). This model confirms that the phenomenon of 

the average monthly length of stay in the HOGIP cardiology 
department   from    January 2012    to   December  2020    is  
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Figure 4: Graph of the conversion of raw series into time series (4A), of the multiplicative decomposition (4B), of the 
trend (4C) of the phenomenon of the average monthly length of stay in the Cardiology department / General Hospital 
Idrissa POUYE, Dakar , Senegal from January 2012 to December 2020 

 
 
 
significant depending on time, p-Value=0.02. We can 
therefore say that the trend of the phenomenon of the 

average monthly length of stay in the HOGIP cardiology 
department   from  January    2012    to   December   2020  is  
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Figure 5: Graph of the conversion of the raw series into a time series of the overall annual mortality at the Cardiology  
department / General Hospital Idrissa POUYE, Dakar, Senegal from 2012 to 2020 

 
 
 
decreasing as a whole following a fluctuation in the form of 
a curve with an Estimate Std. = -2.23; 95% CI = [-4.16; -
0.31] at poly(time,7)1 (Table III). 

The trend in annual overall mortality in the HOGIP 
cardiology department from 2012 to 2020: The conversion 
of the raw series into a time series was successful (Figure 
5). Multiplicative decomposition was not applicable. 
Modelling by linear adjustment is not robust (p-Value = 
0.50) (Table III). It is the model by polynomial adjustment 
which makes it possible to decide on the trend of the 
phenomenon because it is robust (p-Value = 0.02) and 
sufficiently explanatory of the latter (Adjusted R-squared = 
99.9%) (Table III). This model makes it possible to affirm 
that the phenomenon of annual global mortality in the 
cardiology department of HOGIP from 2012 to 2020 is 
significant according to time, p-Value=0.02. It therefore 
goes that the trend of the phenomenon of annual overall 
mortality in the cardiology department of HOGIP from 2012 
to 2020 is decreasing as a whole following a fluctuation in 
the form of a curve with an Estimate Std. = -1.58; 95% CI = 
[-2.47; -0.69] at poly(time,7)1 (Table III). 
 
 
DISCUSSION 
 
We were able to achieve the aim of our study by reviewing 
data of patients over 107 months of the 108 months. From 
our results, we were able to see that:  

Cardiovascular disease morbidity 
 
From January 2012 to December 2020, the phenomenon of 
admissions to the HOGIP Cardiology department is 
increasing (Estimate Std. = 19.8; 95% CI = [5.15; 34.37] to 
poly(time,7)1). Indeed, these trends are not surprising. 
Since 2000, the WHO has constantly warned against the 
rise of cardiovascular diseases and their powerful risk 
factors (smoking, physical inactivity, diabetes, obesity, 
alcoholism, etc.) (WHO, 2020; WHO, 2015 ; WHO, 2017; 
WHO, 2010; WHO 2013). The WHO has also always 
emphasized that this galloping evolution is most at the level 
of poor countries and communities (WHO, 2020 ; WHO, 
2015 ; WHO, 2017; WHO, 2019). For example, a study in 
Togo showed that cardiovascular diseases were responsible 
for increasing hospitalization in hospitals in Togo 
(Damorou, 2014). In Senegal, the STEPS 2015 survey 
showed that one in four Senegalese is hypertensive 
(Ministry of Health and Social Action, 2018). 
 
Mortality from cardiovascular diseases 
 
Our study reveals that the phenomenon of annual global 
mortality from 2012 to 2020 in the Cardiology department 
of HOGIP has been decreasing (Estimate Std. = -1.58; 95% 
CI = [-2.47; -0.69] at poly(time,7)1).This result contrasts 
with those observed in general. According to (WHO, 2019) 
World  Health  Estimates, ischemic  heart  disease remained 



 
 
 
 
the leading   cause   of   death  globally  from  2000  to   2019  
(WHO).  They are even more deadly: 2 million in 2000 to 9 
million deaths in 2019. That is 16% of total deaths from all 
causes in 2019 worldwide (WHO).  In both high-income and 
lower-middle-income countries like Senegal, ischemic heart 
disease remained the leading cause of death from 2000 to 
2019 (World Bank Country and Lending Groups ; WHO). 

However, the absolute number of deaths from ischemic 
heart disease has decreased in high-income countries but  
increased in lower-middle-income countries such as 
Senegal from over one million in 2000 to 3.1 million in 
2019(World Bank Country and Lending Groups ; 
WHO,2019). These countries are home to the largest 
increase across the globe (WHO). 

The downward trend in annual overall mortality in the 
HOGIP Cardiology department from 2012 to 2020 could be 
explained by three reasons. 

First, the quality of the human resource. At HOGIP's 
Cardiology Department, the medical staff is diverse and 
includes specialists in coronary interventional cardiology, 
rhythmology, medical emergencies, echocardiography, 
pediatric cardiology and cardiovascular rehabilitation. The 
paramedical staff is also regularly trained in the recognition 
of cardiological emergencies and the follow-up of patients 
in intensive care units. 

Then the doctor-nurse relationship. There is excellent 
doctor-nurse coordination in the HOGIP cardiology 
department for the care of hospitalized patients. Indeed, the 
paramedical staff fully participate in all activities: daily 
bedside visits to patients, daily therapeutic adjustment 
meetings, weekly file reviews, file autopsies, post-
university teaching. Since 1999, Larson's research has 
demonstrated that the inability of physicians and nurses to 
interact in a coordinated and positive manner results in 
unhealthy work environments and poor patient outcomes 
(Larson, 1999). Christine Boev concluded through her 
study that intensive care units with effective collaboration 
between medical and paramedical staff are associated with 
optimal patient outcomes (Boev, 2022). Still in the same 
vein, Xin Qian et al. state that optimal communication and 
collaboration between medical and paramedical staff is 
essential to ensure high-quality care for patients in the 
intensive care unit (Qian, 2020). Chenjuan Ma et al. through 
their study also demonstrated that nurse-physician 
collaboration and nurse-nurse collaboration were 
significantly associated with patient safety outcomes (Ma, 
2018). 

Finally the growing technical platform. The technical 
platform of the HOGIP cardiology department continues to 
improve, in particular with the commissioning of a 
cardiovascular catheterization room, which has 
revolutionized the management of coronary and cardiac 
emergencies (Ministry of Health and Social Action, 
2018).By way of illustration, the reference therapeutic 
gesture in myocardial infarction is the strategy of 
reperfusion by angioplasty (Delahaye, 2017). This can only 
be done in a cardio vascular catheterization room. 

Similarly, the  curative  treatment of  pathologies  such  as 
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symptomatic atrioventricular block, refractory wide QRS  
heart failure, pathologies at high risk of malignant 
arrhythmia, must go through a cardiovascular 
catheterization room for the establishment of a pacemaker, 
cardiac resynchronization or implantable cardiac 
defibrillator. 
 
Duration of stay in cardiological hospitalization 
 
Our study reveals that the phenomenon of average monthly 
length of stay was decreasing (Estimate Std. = -2.23; 95% CI 
= [-4.16; -0.31] at poly(time,7)1). However, cardiovascular 
diseases are causes of long hospital stays. Mehmet Toptas 
et al. in their clinical experience in Turkey found that 
among the factors associated with long stay in intensive 
care unit was cardiovascular disease (Toptas, 2018). Our 
result is also partly explained by the good doctor-nurse 
relationship (Tschannen, 2009). 
 
Cardiovascular diseases and quality of care 
 
According to WHO estimates, quality health systems could 
prevent 2.5 million deaths from cardiovascular disease 
each year (WHO, 2019). 

This shows the importance that we should place more on 
the quality of care in our cardiology departments. 

With regard to the Cardiology department of HOGIP, our 
results suggest good quality of care between January 2012 
and December 2020 according to the indicator of clinical 
effectiveness (overall annual mortality) and that of 
efficiency (the average monthly duration of stay). 

However, it should be mentioned that to make an 
exhaustive statement on the quality of care, several other 
indicators must be taken into account. Such as clinical 
efficiency (readmission rate), efficiency (average occupancy 
rate), staff orientation (rate of completion of training plan, 
rate of absenteeism), responsive governance (availability 
human, material and consumable resources), safety (rate of 
accidental exposure to blood, rate of adverse events related 
to care) and patient satisfaction (accessibility, reception , 
medical information, preferences, needs, values…) (Bara, 
2021 ; WHO). 

The latter (patient satisfaction) is the most subjective 
component in the quality of care. Studies conducted on the 
subject with general cardiology departments in Burkina 
Faso and Algeria find that the most common points of 
dissatisfaction are found at the level of reception, 
communication with the staff of health, the identification of 
nursing staff and the noise level (Yameogo, 2017; Bouayad, 
2017). More specifically, the determinants of the 
satisfaction of patients having benefited from a coronary 
angiography and those having benefited from a pacemaker 
installation were the result of the treatment, the 
individualized medical care, the organization of the acts and 
operations, the clear response to patient requests by the 
doctors, the convenience of the rooms, the kindness of the 
medical, paramedical and non-medical professionals, the 
rigor     of     the     exit    instructions    (Weidemann,    2016 ; 
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Bergmann, 2020). 
 
Cardiovascular diseases and universal health coverage 
 
Universal health coverage (UHC) is defined by WHO as the 
situation in which all people and communities receive the 
health services they need without facing financial hardship 
(OCDE,2019 ; WHO). It encompasses the full range of 
quality essential health services, including the health 
promotion, prevention, treatment, rehabilitation and 
palliative care they need (OCDE,2019 ; WHO).  

In Senegal, before 2013, only employees and agents of the 
public sector (less than 20% of the population), benefited 
from an organized protection scheme against illness, 
guaranteeing them the coverage of their health expense 
(Universal Health Coverage Agency ; Afro WHO). The 
Senegalese State therefore needed a strategy to extend to 
the rural world and the informal sector in order to come 
closer to Article 8 of its Constitution (ensure the right to 
health for all citizens) and its international commitments 
(Government of Senegal;  WHO,2005). In view of its limited 
means, the great health demand of its population prey to a 
double health burden and the very broad nature of health, 
the State's best response was to put in place on September 
13th 2013, universal disease  coverage (UDC) and not 
universal health coverage (UHC) (Afro WHO ; World Bank 
Country and Lending Groups ; WHO ; Universal Health 
Coverage Government of Senegal). 

From 2013 to 2018, the national health coverage rate 
increased from 20.12% to 49.64% (Universal Health 
Coverage Agency). 

Furthermore, the WHO adds that the quality of care is 
essential for universal health coverage strategies (OCDE, 
2019 ; WHO). These strategies should allow everyone to 
have access to quality services in the most important causes 
of morbidity and mortality to improve their health 
(OCDE,2019 ; WHO, 2019).  

Indeed, a study conducted in Ziguinchor in Senegal had 
shown that one of the determinants of the low membership 
and loyalty of populations to mutual health insurance was 
their low perception of the quality of care (Seck, 2017). 

However, our present study demonstrates the quality of 
care provided in HOGIP's Cardiology department from 
2012 to 2020, and cardiovascular pathologies are among 
the most important causes of death in Senegal. Do free UDC 
strategies in Senegal take care due to cardiovascular 
diseases into account? 

Especially when we know that, the Pan-African Society of 
Cardiology has made access to universal health coverage 
one of the 10 effective actions to be taken to reduce the 
burden of high blood pressure and the incidence of 
cardiovascular diseases by treating hypertension in Africa 
(Pan-African Society of Cardiology, 2017). 

In Senegal, free UDC policies are aimed at Senegalese 
citizens in the following areas: care for children under five, 
caesarean section, dialysis, care for aged 60 and over 
(Sesame Plan), simple malaria, tuberculosis and HIV/AIDS 
(Universal Health Coverage Agency). 

 
 
 
 
We can say that of these free policies in Senegal, only the 
Sesame plan can have an impact on the management of  
cardiovascular diseases. Indeed, a study carried out in 
Ouakam in Dakar in Senegal with 203 patients benefiting 
from the Sesame plan in 2016 found that cardiological 
consultations came in second position among the 
consultations requested and arterial hypertension was the 
most common pathology (Kâ, 2016). 

The strengths of the Sesame plan that can act on the 
coverage of care due to cardiovascular diseases are: On the 
one hand, free consultations, additional examinations and 
hospitalization in public health establishments (Universal 
Health Coverage Agency ; Kâ, 2016). On the other hand, free 
essential drugs available at the level of public health 
structures within the framework of the Bamako Initiative 
(Universal Health Coverage Agency). In this regard, 
progress has been made in the field of cardiovascular drugs. 
The 2018 National Essential Medicines List includes 
diuretics (furosemides, hydrochlorothiazide, 
spironolactone), ACE inhibitors (captopril), calcium 
channel blockers (amlodipine, nifedipine, nicardipine), 
antiarrhythmics (atenolol, bisoprolol, propanolol, 
amiodarone, digoxin), antianginals (trinitrine, risordan) 
positive inotropes and vasoconstrictors (dobutamine, 
epinephrine, norepinephrine, dopamine, ephedrine), 
positive chronotropics (isoprenaline, verapamil), 
anticoagulants and fibrinolytics (Acenocoumarol, 
Enoxaparin, Unfractionated Heparin, Streptokinase, 
Metalyse) (Ministry of Health and Social Action, 2018). 

The weak points of the Sesame plan for the coverage of 
care due to cardiovascular diseases are: 

First, the eligibility age is high (at least 60 years old) 
(Universal Health Coverage Agency). Life expectancy at 
birth in Senegal is 67.94 years and the proportion of people 
over 60 still averages 3.6% (Country Economy; World 
Bank; PopulationData ; National Agency for Statistics and 
Demography).  

Then, the exclusion of free coronary angiography, 
coronary angioplasty, pacemakers, certain cardiovascular 
drugs (statins, ticagrelor, prasugrel, clopidogrel, vitamin K, 
rivaroxaban), angio-computed tomography, MRI (Universal 
Health Coverage Agency ; Ministry of Health and Social 
Action, 2018). 

Then, the availability of drugs from the cardiovascular 
range of the national list of essential drugs is only 100% 
available in level 3 public health establishments (PHE 3) 
(Ministry of Health and Social Action, 2018). However, 
Senegal has only 11 PHE 3, 10 of which are in the Dakar 
region alone and the other in the Diourbel region (Sene , 
2016). In other words, 12 of the 14 regions of Senegal do 
not have PHE 3 (Sene , 2016). Finally, the issue of national 
supply, distribution across the country, storage for 
continuous availability of quality essential drugs for 
cardiology in the huts, posts and pharmacies of the PHE. 
Indeed, the study carried out in Ouakam in Senegal had 
revealed that most drugs intended for the treatment of 
chronic diseases were often not available in the health 
structure (Kâ, 2016).    With    regard    to    antihypertensive  



 
 
 
 
treatments, none of the antihypertensive dual therapies on 
the national list of drugs were available  in  the  center,  yet  
first-line dual therapy is recommended in the management 
of most arterial hypertension (Kâ, 2016; Kane, 2021). Since 
2015, the Continuous Survey on the Provision of Health 
Care Services in Senegal has reported a low availability of 
hypertension treatment drugs at the level of decentralized 
health structures (National Agency for Statistics and 
Demography, 2016 ; National Agency for Statistics and 
Demography, 2019). Among the antihypertensive 
monotherapies, the molecules with the highest value/peak 
ratios were unavailable (indapamide, perindopril, 
spironolactone) (Kâ, 2016). Consequently, the patient or, 
failing that, his family were obliged to buy them in private 
pharmacies with a monthly cost ranging from 3,500 FCFA 
to 100,000 FCFA (650 FCFA = 1 Euro) (Kâ, 2016). Worse, 
the antihypertensive monotherapies available on the list of 
essential medicines may be of poor quality. Indeed, the 
seven study carried out in 10 countries in Sub-Saharan 
Africa (SSA), including Senegal, on the quality of 
cardiovascular drugs showed that 16.3% of 
antihypertensive drugs used in SSA were of poor quality 
with 29% for Amlodipine and 26% for Captopril (Antignac, 
2017). 
 
 
CONCLUSION - RECOMMENDATIONS 
 
This present study provides evidence of the growing 
demand for care in the cardiology department of the 
General Hospital Idrissa Pouye (Dakar in Senegal) from 
January 2012 to December 2020. It also lifts the veil on a 
good quality of care in the said department on the same 
period according to an indicator of clinical effectiveness 
(overall annual mortality) and efficiency (average monthly 
length of stay). 

To achieve the major public health objectives of our 
century (the fight against cardiovascular disease, quality of 
care, universal health coverage) we make the following 
recommendations in Senegal: 

1. Include in Senegal's universal health coverage, free 
policies specific to the management of myocardial 
infarction, symptomatic intracardiac conduction disorders 
and arterial hypertension. 

2. Include statins, platelet aggregation inhibitors (P2Y12 
inhibitors) and anti-hypertensive dual therapies in 
Senegal's national list of essential drugs. 

3. Ensure the quality of cardiovascular drugs dispensed in 
health facilities 

4. Make 100% available cardiovascular drugs from 
Senegal's national list of essential drugs in all pharmacies in 
health centers, PHE 1 and 2, for better geographical 
distribution. 

5. Train cardiologists and paramedics in the management 
of cardiovascular emergencies and better distribute them 
nationwide. 

6. Specifically develop a Master's degree in the diagnosis 
and  management  of   arterial   hypertension  intended    for 
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medical and paramedical personnel 

7. Train  practitioners  on  the quality of care because it is 
not limited to the diagnosis and treatment of patients. 

8. Install at least one cardiovascular catheterization 
center in the 13 other regions of Senegal 
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ANNEXE 1 
Survey form: 
o Month and year of the report  : .../........ 
o Number of discharged patients : ............ 
o Number of deceased patients  : ............ 
o Average monthly length of stay : ............ 
 
 
 


