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Abstract 
Background: Studies on financial aspects of High blood pressure manage-
ment are rare and old without differentiating categories of expenses. On the 
other hand there is an evolution in health system with the introduction of a 
medical insurance. Objective: We performed this study to estimate costs re-
lated to insurance status. Methodology: The prospective study on patients 
aged 15 years and older extended from 01 May to 31 August 2016 and was 
carried out in the cardiology department of the University Hospital Gabriel 
Touré. Only newly detected or untreated hypertensive patients were included. 
Sociodemographic data, those on physical examination and financial man-
agement (transport, consultation, labor tests and purchase of drugs) were 
collected. Regarding costs, patients were directly asked about: how much did 
you spend for transport, consultation, labor tests and drugs? Data analysis 
was carried out by comparing patients with health insurance (Ins+) and those 
without it (Ins−). The recorded data were inserted in a MS Access database, 
preliminarily processed by MS Excel and imported to SPSS version 20 for 
analysis. Results: Mean total cost of care was 57,018 FCFA [50,139 - 63,897] 
(around 92 USD). It was 50,072 [42,182 - 57,963] for the Ins− group against 
79,670 [66,777 - 92,563] for the Ins+ group with a p value < 0.0001. Highest 
amounts for spending were for cardiovascular medication and labor tests 
with means of 19,255 FCFA (32 USD) and 18,813 FCFA (30 USD). Mean 
consultation fee was significantly higher for Ins+ patients: 4064 FCFA with IC 
(95%) [3210 - 4917] versus 3124 with IC (95%) [2774 - 3474] for Ins− pa-
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tients and p = 0.018. For ECG, however, mean costs were higher for Ins− pa-
tients with 6460 [5944 - 6976] against 5115 [4871 - 5360] for Ins+ patients, p 
= 0.001. Conclusion: Health insurance has few subscribers compared to pa-
tients requiring medical care. It increases the global costs of care while facili-
tating access to care for those who benefit from it. 
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1. Introduction 

High blood pressure or hypertension (HTN) is one of the most important car-
diovascular risk factors (CVrf) in the world [1] [2] [3], also in Africa, with pre-
valence even higher than in the rest of the world. Many prevalence studies on 
HTN [4] [5] [6] attest this heavy burden for all countries, especially those in 
African continent.  

Although the epidemiological aspects of HTN have been the subject of many 
studies, the financial aspects of its management have been less studied. There are 
some studies conducted in Africa on hospitalized patients [7] [8] or on the gen-
eral population [9]. 

In Mali published studies on the financial aspect are rare and more than 20 
years old [10]. These studies do not differentiate between the categories of ex-
penses related to the treatment of hypertension. In addition, indirect costs, particu-
larly related to the transport to the health care facility, have not been evaluated. 

Mali has seen a major change in its health care system with the establishment 
of a medical insurance system in 2009. There are 2 components, the first a com-
pulsory health insurance regime (AMO in French) for public and private sectors 
employees and also self-employed workers who may voluntarily subscribe and a 
medical assistance plan (RAMED in French) for patients recognized as “indi-
gent”. In AMO regime patients pay 30% for consultation and labor assessments 
and 20% for hospitalization, whereas patients in the RAMED regime have noth-
ing to pay. 

Our study proposes to report on costs, giving actualized data and especially 
comparing the different costs for patients with and without medical insurance. 

2. Methodology 

This sample comes from a prospective study on patients aged 15 years and over 
from January 1rst to August 31 2016 in the cardiology department of the Uni-
versity Hospital Gabriel Touré (UH GT). 

Patient selection 
During the study period 922 patients were recruited successively among 

whom 465 new ones including 365 hypertensive and 280 new hypertensive or 
untreated hypertensive as indicated on the diagram (Figure 1). 
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Figure 1. Patient selection for the cost study among hypertensive patients in the 
cardiology department of the University Hospital Cardiology. 

 
These 280 patients were divided into 2 groups according to the health insur-

ance status: those with an insurance are called Ins+ and those without as Ins−. 
Data Collection: 
For each patient, data collection covers sociodemographic characteristics, 

anthropometric measurements (body mass index (BMI), waist circumference 
(WC), ratio of waist circumference/hip circumference (WHr)). 

In addition, the various costs related to expenses (moving to health facility, 
consultation fee, costs for labor assessments and for the purchase of medicines) 
were collected. 

Costs for patients with medical insurance, except for transport, have been ad-
justed, to obtain the real costs, as they pay only a third for consultation and labor 
assessement and a fifth in case of hospitalization. All costs are expressed in cur-
rency of West Africa (1 USD = 619.88 FCFA XOF) at study time. 

Data were first recordedon a formulary and then inserted in a Microsoft 
Access database, built for this purpose. 

Data Analysis: 
It was performed by comparing patients with and without medical insurance 

respectively Ins+ and Ins− regarding anthropometric, socio-demographic data, 
other associated CVrf and finally the different costs for health care. 

Quantitative variables are expressed as mean with 95% confidence interval, 
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standard deviation (SD) and an analysis of variance was performed to test dif-
ferences. 

Qualitative variables are presented as proportions and cross-tables with the 
appropriate tests (Chi-square test). The results considered significant for p < 
0.05. 

The data inserted in the Microsoft Access database were previously processed 
by Microsoft Excel and analyzed by SPSS version 20. 

3. Results 

For the study, 280 hypertensive patients (newly diagnosed or never treated) were 
identified making 30.37% of the initial sample. A proportion of 23.2% (65 pa-
tients) had a medical insurance. 

The means for age, WHr, systolic, diastolic and mean arterial pressures did 
not differ significantly. BMI, WC, and pulsed pressure (PP) were higher for Ins+ 
with resp. 28.57 Kg/m2, 94.54 cm and 66.18 mmHg versus 25, 88 and 60.27 (resp. 
p = 0.003, 0.002 and 0.026). Heart rate was lower in the Ins− group (84.47/min 
against 90.47/min (Table 1). 

There was a significant increase in the proportion of patients with medical 
insurance with age up to age 74, as well as with the increase in the level of educa-
tion (Table 2). Other CVrf were not statistically different (Table 3). 

The mean total cost of care was 57,018 FCFA [50,139 - 63,897] for the study 
period. It was 50,072 [42,182 - 57,963] for the Ins− group and 79,670 [66,777 - 
92,563] for the Ins+ group with a statistically significant difference (p < 0.0001) 
(Table 4). 

The mean consultation fee was significantly higher for the Ins+ group: 4064 
FCFA [3210 - 4917] against 3124 [2774 - 3474] for the Ins− group with p = 0.018. 
 

Table 1. Anthropometric data for 280 newly diagnosed or not treated hypertensive patients in the cardiology department of the 
University Hospital Gabriel Touré. 

Variables (N) 
Ins− Ins+ Total 

p 
Mean ± SD CI95% Mean ± SD CI95% Mean ± SD CI95% 

Age (280) 52.57 ± 16.77 [50.32 - 54.83] 55.55 ± 13.20 [52.29 - 58.82] 53.26 ± 16.04 [51.38 - 55.15] 0.190 

BMI (256) 25.00 ± 6.10 [24.14 - 25.87] 28.57 ± 7.33 [26.74 - 30.40] 25.89 ± 6.60 [25.08 - 26.71] 0.003 

WC (213) 88.00 ± 14.52 [85.92 - 90.09] 94.54 ± 14.42 [90.91 - 98.17] 89.65 ± 14.74 [87.81 - 91.48] 0.002 

WHr (211) 0.92 ± 0.07 [0.91 - 0.93] 0.9337 ± 0.06 [0.92 - 0.95] 0.92 ± 0.07 [0.91 - 0.93] 0.178 

HR (245) 90.47 ± 17.78 [87.92 - 93.02] 84.47 ± 13.26 [80.91 - 88.01] 89.10 ± 17.02 [86.96 - 91.24] 0.020 

SBP* (280) 159.56 ± 24.99 [156.21 - 162.93] 162.71 ± 22.56 [157.12 - 168.29] 160.30 ± 24.44 [157.42 - 163.17] 0.365 

DBP** (280) 99.29 ± 13.88 [97.43 - 101.16] 96.52 ± 15.94 [92.57 - 100.47] 98.65 ± 14.40 [96.95 - 100.34] 0.175 

MAP+ (280) 119.33 ± 15.58 [117.23 - 121.42] 118.59 ± 16.42 [114.52 - 122.66] 119.16 ± 15.75 [117.30 - 121.01] 0.743 

PP++ (280) 60.27 ± 19.02 [57.72 - 62.83] 66.18 ± 17.66 [61.81 - 70.56] 61.65 ± 18.85 [59.43 - 63.86] 0.026 

SBP*: systolic blood pressure; DBP**: diastolic blood pressure; MAP+: mean arterial blood pressure; PP++: pulsded pressure. 
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Table 2. Sociodemographic data for 280 newly diagnosed or not treated hypertensive pa-
tients in the cardiology department of the University Hospital Gabriel Touré. 

Variables  Ins− Ins+ Total p 

Sex F 59.5 61.5 168 0.773 

 M 40.5 38.5 112  

Age group (years) <30 11.6 3.1 27 0.057 

 30 - 44 18.1 20 52  

 45 - 59 29.8 27.7 82  

 60 - 74 31.6 46.2 98  

 ≥75 8.8 3.1 21  

Activity status Active 98.1 86.2 267 <0.0001 

 Retired 1.9 13.8 13  

Attended school level None 67 43.1 172 <0.0001 

 
Less than 
primary 

10.2 4.6 25  

 Primary 14.9 10.8 39  

 Secondary 4.2 20 22  

 University 3.7 21.5 22  

 
Table 3. Other CVrf in the sample of 280 newly diagnosed or not treated hypertensive 
patients in the cardiology department of the University Hospital Gabriel Touré. 

Variables Ins− Ins+ Total p 

Tobacco smoking 8.4% 10.8% 25 0.553 

Diabetes 10.7 13.8 32 0.484 

Dyslipidémia 0.5 1.5 2 0.368 

Alcohol consumption 0.5 3.1 3 0.073 

Sedentary behavior 23.3 20.0 63 0.582 

HIV infection 0.5 0 1 0.582 

 
The same observation was made regarding the mean for cardiovascular medica-
tion with 27703 FCFA [21,910 - 33,497] for the Ins+ group against 16,010 
[13,289 - 18,732] for the Ins− group (p < 0.0001). 

For the ECG, however, the opposite was observed with 6460 [5944 - 6976] for 
the patients ins− group against 5115 [4871 - 5360] for the Ins+ group, p = 0.001 
(Table 4). All other costs related to care were not significantly different between 
the 2 groups. 

Highest costs were due to cardiovascular medication and blood tests with 
means of respectively 19,255 and 18,813 FCFA (Table 4). The drug prescrip-
tions were dominated by the triad Calcium channel Inhibitor alone (CCI),  
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Table 4. Management Cost for Ins− group compared to Ins+ group. 

Variables (N) 
Ins− Ins+ Total p 

Mean ± SD CI95% Mean ± SD CI95% Mean ± SD CI95%  

Consultation 3124 ± 25 [2774 - 3474] 4064 ± 34 [3210 - 4917] 3351 ± 28 [3014 - 3687] 0.018 

Transport 12,439 ± 44 [6428 - 18,450] 6887 ± 16 [2763 - 11,010] 11,182 ± 39 [6443 - 15,920] 0.335 

Chest x-ray 11,409 ± 13 [5523 - 17,295] 21750 ± 11 [4398 - 39,102] 13,000 ± 13 [7629 - 18,371] 0.156 

ECG* 6460 ± 29 [5944 - 6976] 5115 ± 88 [4871 - 5360] 6064 ± 26 [5684 - 6446] 0.001 

Blood tests 17,775 ± 14 [15,248 - 20,303] 21514 ± 12 [1,7912 - 25,117] 18,813 ± 14 [16,735 - 20,891] 0.112 

Echocard. 14,128 ± 44 [13,198 - 15,058] 13008 ± 35 [11,913 - 14,103] 13,777 ± 42 [13,055 - 14,500] 0.156 

Other 28,041 ± 19 [20,077 - 36,006] 30748 ± 26 [9055 - 52,441] 28,718 ± 20 [21,352 - 36,084] 0.751 

Med 1 16,010 ± 15 [13,289 - 18,732] 27703 ± 20 [21,910 - 33,497] 19,255 ± 17 [16,627 - 21,883] <0.0001 

Med 2 8517 ± 88 [4771 - 12,264] 15388 ± 85 [6479 - 24,296] 9891 ± 91 [6497 - 13,286] 0.098 

Total 50,072 ± 58 [42,182 - 57,963] 79670 ± 52 [66,777 - 92,563] 57,018 ± 58 [50,139 - 63,897] <0.0001 

ECG*: electrocar diogramm, Echocard.: echocardiography; Med 1**: cardiovascular medication; Med 2***: non cardiovascular medication 

 
Diuretic-Angiotensine converting enzym inhibitor (D-ACEI) and  
Diuretic-CCl-ACEI (D-CCI-ACEI). These prescriptions made respectively 14.3, 
10.4% and 8.9% of all prescriptions. There was no statistically significant differ-
ence between Ins+ and Ins− (Diagram 1). 

Isolated Hypertension was by far the main diagnose with more than 60% 
(Diagram 2). 

Completion rates of prescriptions (labor assessments and cardiovascular me-
dication) were low around 50% in the Ins− group (Diagram 3). 

4. Discussion 

Our study included newly diagnosed or untreated hypertensive patients who 
were seen consecutively during the study period. Our analysis considering the 
insurance status allowed us to have a sample of patients requiring additional 
tests before treatment start and the 2 groups presented no difference regarding 
age, blood pressure ( systolic and diastolic) (Table 1). 

The study on this sample allowed us to make the following comments: 
- We did not find similar data in the literature of the African subregion. Cost 

studies have, of course, been carried out but in hospital and retrospectively 
[7] either by estimation from the total costs of expenditure on health related 
institutions [9] or indirectly estimated from prescriptions [8]. Our study, 
however, systematically recorded costs at each consultation by directly asking 
the patient. 

- The proportion of patients with medical insurance is still low, explainable by 
the fact that medical insurance started recently and mostly for salaried work-
ers of the public and the private sector. This could also explain the fact that 
the proportion of the Ins+ group increased with the level of education and 
therefore the profession. 
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Diagram 1. Drug prescription for 280 newly or untreated hypertensive patients. APA: 
antiplatet agent, ARB2: angiotensine receptor blocker type 2, BB: β-blocker, CAA: central 
acting agent, D: diuretic, CCI: calcium channel inhibitor, ACEI: angiotensine converting 
enzym inhibitor. 

 

 
Diagram 2. Representation of 92.14% of the most frequent diagnoses based on the in-
surance status for 280 newly or untreated hypertensive patients. 

 
- The total cost of care is higher for insured patients versus patients without 

insurance (79,670/50,072), about 1.59 times. A possible explanation could be 
the fact that insured patients have to pay only a third of the amount neces-
sary for all costs (medicaments, labor assessments), the remaining 2/3 being 
covered by the health insurance. This could motivate the patients to consult 
more frequently and to pay fees for labor assessments and medicaments. But 
another possibility could be the fact that our insured patients are in a higher 
risk situation with a significantly higher BMI, waist circumference and PP 
(Table 1) and therefore require more explorations that leads to higher drug 
costs. The harmful role of these 3 CVrf has been widely emphasized in the li-
terature [11] [12] [13]. 
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Diagram 3. Completion rates of physician prescriptions for 280 newly or untreated 
hypertensive patients 

 
- Cardiovascular medications and blood tests were the main sources of ex-

penditure for patients. When referring to the insurance status, only the cost 
of performing the ECG was higher for the Ins− group patients, all other costs 
being significantly higher for the Ins+ group. An explanation could be the 
low achievement rate of the ECG (58.1%, Diagram 3) in the Ins− group. If all 
patients in the Ins− group (215) could perform ECG, the mean would also be 
around 5000, so practically identical to that for the Ins+ group. 

- Regardless of the insurance status, the drug prescriptions were equivalent 
and dominated by 3 therapeutic classes: calcium channel inhibitors, angi-
otensin 2 converting enzyme inhibitors and diuretics. 

- A comparison with a previous study of 1994 [10] is difficult for several rea-
sons. Study design and collected items are different in both studies. 

5. Limitations 

The estimated costs for transportation are approximate because of the impossi-
bility of quantifying certain trips, such as walking. The low rate of achievement 
of prescriptions in the Ins− group may be a factor in modifying the observed 
means. 

6. Conclusion 

Medical insurance has a few numbers of subscribers whereas the need for medi-
cal care is growing. Medical insurance increases the costs of care in a compre-
hensive way while facilitating access to care for those who are covered by a 
health insurance. In the absence of a general electronic medical record system, 
asking patients is the best alternative for estimating the management costs. 
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