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Abstract:

Background and Objectives: Cardiovascular dis-
eases is a progressing major health problem . The 
impact of this problem is pronounced in developing 
countries .  Yemen is one of the developing coun-
tries and one of the low income country group  .  
Being the only public comprehensive  cardiac fa-
cility in the country ; The cardiac center of Althaw-
ra Teaching General Hospital is one of the busiest 
health facility in Yemen .  The cardiovascular dis-
eases  ( CVD)  causes  major medical and social  
consequences and impose a heavy economic bur-
den on Yemen . The major aim of this study is to 
estimate the annual cost of direct cardiac services 
in this center.  The economic visibility of establish-
ing cardiac specialty centers in Yemen ;  Hence the 
effect of that on prevention and control as manage-
ment of CVD.
Materials and methods: This  research is retro-
grade  data   collected ; the number and costs of the 
cardiac services  provided by  the cardiac center  to 
the patients were calculated and evaluated for all 
the cardiac services including : the visitors to the 
cardiac out patients clinics   ( cardiology and cardi-
ac surgery ) , admissions , non invasive modalities , 
invasive procedures , cardiac surgery in adults and 
pediatrics  and pacemakers implantations . All the 
direct costs were estimated according to average 
basic costs from  four  private hospitals  in Yemen 
. Excluded from this calculations the running costs 
, special subsidiaries and invisible costs  during the 
year 2011 .  All data were subjected for statistical 
evolution using SPSS v. 16 program. The resulted 
correlations  were projected to represent the direct 
cost of cardiac service per average patient in one 
year period .
Results: Apart from the country political situation  
; during the study period  the rate of bed occupan-
cy was high all over the cardiac center , the total 
capacity of beds were 107  beds out of it 27 were 
used in CCU ( post surgical and medical ) , rate of 
bed rotation was 69.42 cycle and average patient 
stay was 5.2 (±3.5) days the basic estimated total 
cost of hospitalization 1.872.450 US Dollar . The 
non-invasive procedures for both in patient and 

out patients services ; which include : Echocardi-
ography & Doppler examination , Transesophageal 
Echocardiography  ( TEE ) , Stress ECG , ECG , 
Holter ECG and 24 hour  BP recording , with a total 
basic average cost  of 285.000  US Dollar. Diagnos-
tic coronary angiography was performed in 2053 
patients with estimated basic cost of 1.026.000 US 
Dollar . Adults Catheterization  Cardiac interven-
tions   include  coronary and valvular interventions 
was 2.785.400 US Dollar. The pediatric diagnos-
tic and interventions  with estimated basic cost of 
297.000 US Dollar. Patients  with permanent cardi-
ac pacing  with a cost of 600.600 US Dollar.  While 
the main bulk was for cardiac surgery the estimated 
basic cost was 4.656.750 US Dollar.  The  estimat-
ed  cost out patient visit was minimal  1920 US 
Dollar due to low fees for consultation .The annual 
direct  cost for cardiac services in the cardiac cen-
ter is 11.525. 120  US Dollar . Excluded from this 
calculations the running costs , special subsidiaries 
and invisible costs. Keeping in mind that the cost of 
establishment of the cardiac center is 5 million US 
Dollar inclusive the building and equipments .
Conclusions and recommendations: One year on 
average daily  activity, Althawra Teaching General 
Hospital -  Cardiac Center  has achieved   approx-
imately  two and halve  times the basic establish-
ment cost of the center .  The magnitude of CVD 
problem is high that is mandate the health authority 
to provide effective prevention and control pro-
grams .  The cost/benefit equation cannot yet be 
solved in purely financial terms but from the above, 
the socio-economic advantages of a local Cardiac 
Centre should be clear. Establishing governmental 
and private cardiac center is essential to decrease 
the health expenses of travelling abroad for cardiac 
services.
Key words: Costs, Cardiovascular service, Yemen,  
economics of health. 
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Introduction:
The burden of cardiovascular diseases (CVD) glob-

ally is escalating and 30% of all deaths worldwide 
are caused by  cardiovascular conditions .Morbidity 
and mortality attributed to cardiovascular diseases 
are still a tremendous in the developed countries and 
are responsible for more than a third of all deaths in 
North America(1) . The economic burdens of Cardio-
vascular diseases and its consequences on the North 
American society are enormous(2). Recently,  death 
rate due to cardiovascular diseases in least developed 
countries has been  increased substantially  especially 
in Yemen(3, 4).  United nation to statistical information 
, indicates that Yemen  is one of the youngest popula-
tion countries in the world in as much as more than 50 
percent of its population is less than 30 years of age(5). 
The pattern of cardiovascular diseases has changed 
in recent decades; the mean age of cardiovascular 
diseases has decreased, whereas their prevalence has 
increased(6,7) . Therefore, cardiovascular diseases be-
get significant medical and social costs and impose a 
heavy  economic  burden on our society and individ-
uals by causing increases in health care costs, as well 
as losses in employment, wages, and household work. 

Despite the substantial knowledge of practice vari-
ations and cost-effective analysis in the United States, 
Canada, and the United Kingdom, little is known about 
the burden of cardiovascular diseases in Yemen(8). 
To our knowledge, a cost analysis of cardiovascular 
diseases has never been reported from this country. 
Results from studies conducted in North America or 
Europe cannot be extrapolated and applied to this re-
gion because of major variations in methodology and 
population. We, therefore, conducted this study to 
evaluate the annual direct cost of cardiac procedures 
performed during in-hospital admissions  among all 
cardiac centers in the year June 2010- June 2011 . A 
main aim of this study is to assess the annual cost of 
direct cardiac services in this center. The economic 
visibility of establishing cardiac specialty centers in 
Yemen;  Hence the effect of that on prevention and 
control as management of CVD.

Methods and Materials: 
This  study  was established through retrograde  

collected data from the cardiac center records; the 
number and costs of the cardiac services  provided 
by  the cardiac center  to the patients were considered 
and estimated for all the cardiac services including : 
the visitors to the cardiac out patients clinics (cardiol-

ogy and cardiac surgery) , admissions , non invasive 
modalities , invasive procedures , cardiac surgery in 
adults and pediatrics  and pacemakers implantations.

 As there is no direct coasting price list provided by 
health authorities ;  All the direct costs were estimated 
according to average basic costs from  four  private 
hospitals  in Yemen . Excluded from this calculations 
the running costs , special subsidiaries and invisible 
costs during the year 2011.  All data were subjected 
for statistical evolution using SPSS v. 16 program. 
The resulted correlations  were projected to represent 
the direct cost of cardiac service per average patient 
in one year period .

Results : 
This study was performed during 2011  when the 

country political situation  was quite chaotic . during 
the study period  the rate of bed occupancy was high 
all over the cardiac center , the total capacity of beds 
were 107  beds out of it 27 were used in CCU ( post 
surgical and medical ) , rate of bed rotation was 69.42 
cycle and average patient stay was 5.2 days the basic 
estimated total cost of hospitalization 1.872.450 US 
Dollar . The main  patient characteristics ( Table 1) 
points out a mean age of 34.2 ±19.5 years , mostly 
males 58.4% , active smoker 11.7% and khat chewers 
40% .

Table 1  Clinical characteristics of the population (n=887)

*when it is valid

255

N(%)* 

Mean age, years 34.2 ±19.5 

Male sex 518 (58.4) 

Diabetes mellitus 69 (7.8) 

Hypertension 96 (10.8) 

Positive family history 18(2) 

Previous smoking 51(5.7) 

Active smoking 104(11.7) 

Dyslipidemia 61 ( 6.9) 

Khat chewer 354 ( 40) 

0 +ve blood group 405(45.7) 

HCV 21(2.4) 

HBsAg 22(2.5) 
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Patients were  diabetics  7.8% , dyslipidemic 6.9%  
and Hypertensive 10.8% .   
The non-invasive procedures for both in patient and 
out patients services ; which include : Echocardiogra-
phy & Doppler examination , Transesophageal Echo-
cardiography  ( TEE ) , Stress ECG , ECG , Holter 
ECG and 24 hour  BP recording , with a total basic 
average cost  of 285.000  US Dollar.

Graph 1 : Non invasive procedure in one year

Diagnostic coronary angiography was performed in 
2053 patients with estimated basic cost of 1.026.000 
US Dollar . Adults Catheterization  Cardiac interven-
tions   include  coronary and valvular interventions 
was 2.785.400 US Dollar. The pediatric diagnos-
tic and interventions  with estimated basic cost of 
297.000 US Dollar. Patients  with permanent cardiac 
pacing  with a cost of 600.600 US Dollar. 

Graph 2: Invasive procedure during one year

While the main bulk was for cardiac surgery the es-
timated basic cost was 4.656.750 US Dollar( Table 
2). The  estimated  cost out patient visit was minimal  
1920 US Dollar due to low fees for consultation .The 
annual direct  cost for cardiac services in the cardiac 
center is 11.525. 120  US Dollar . Excluded from this 
calculations the running costs , special subsidiaries 
and invisible costs. Keeping in mind that the cost of 

establishment of the cardiac center is 5 million US 
Dollar inclusive the building and equipment .

Table 2: Cardiac surgery procedures in one year

All the previous results reflect how dynamic cardiac 
services the cardiac center offers .

Discussions : 
In Yemen , all the cardiac measures were managed 

in both governmental and private hospitals  . The di-
rect  cost of health care services including in-hospital 
cardiac procedures is determined  by cardiac market 
needs and it is a matter of the cardiac patients needs 
, wants and demands  versus profits of the private 
sector providers . In the absence of a governmental 
body who assess and estimates the cost of service ; 
this study estimates the cost of service as an average 
of price list provided by four major private cardiac 
centers and that reflected on the service provided by  
a  governmental cardiac center – Althawra Cardiac 
Center . Similar to other services, the cost of cardi-
ac procedures in governmental hospitals is in com-
pliance with the annual income per capita and those 
cost are subsided  and supported by the government 
through referring patients through specialized med-
ical committees in the main governorates; howev-
er, staff salaries and other costs of the cardiac ser-
vices are different in the private centers throughout 
the country.  Still the range in the private hospital is 
nearly close to each other. Hence utilizing average of 
those prices is valid in this case. The prevalence of 
cardiovascular disease (CVD)  in Yemen is one of the 
highest in the region rheumatic fever and rheumatic 
heart disease still highly prevalent in the country( 9—11) 

,Arterial hypertension and is  high  in both rural and 
urban area (12). Acute coronary syndrome and conse-
quent heart failure is a significant cardiac disease and 256
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Type of surgery O/o TOTAL 
CABG 27 235 
CABG+V ALVE REP 2 13 
CHD complex 3 25 
DVR 18 159 
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SVR 31 271 
SV Repair 2 21 
CHD simple 10 110 
PDA 6 49 
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morbidity (13) .  While predisposing factors for CVD 
are abundant   as streptococcal infection , central 
obesity , diabetes mellitus and proteinuria .(14-16)  The 
socioeconomic burden of  CVD  is consistent with 
the framework of their main predisposing factor, this 
might potentially become distressing as Yemen has 
more  young population.  Reports from  the World 
Health Organization (WHO)(17), chronic diseases as 
CVD is now the major cause of death and disability 
worldwide. The WHO states that the low and low-
er-middle income countries will contribute to>70 
% to the global distribution of non-communicable 
chronic disease deaths in this decade , and the proba-
ble death rates from cardiovascular diseases in many 
of these countries would be more than the death rates 
from infectious diseases. From the economic point of 
view , the data on the cost of treatment and annual 
income are mandatory due to disability and deaths 
rates of CVD and should ideally come from the same 
population, indicating  a better  view of estimates  
for economic burden. There is a increasing epidem-
ic of coronary heart disease ( CAD ) in low income 
countries(18) and this obvious in our study ; CAD rep-
resents the immense proportion of patients  either 
on admission , non-invasive & invasive diagnostics 
, procedures and coronary artery bypass surgeries . 
The cardiac center –Althawra Teaching General Hos-
pital achieved twice the cost of its establishment  in 
one of the difficult years 2011  still this visible for 
the services providers in the country as the center 
became a locality  for managing CVD patients and 
training of the personals.  Those findings were sup-
ported by a study from Bahrain conducted by  Reece 
et al (1995) where the visibility of establishment of 
such centers maintains similar aims.(19) Public facil-
ities had a essential role in service delivery. Howev-
er, private sector  had developed fast in Yemen   in 
capacity and service delivery. In public sector, there 
were 2.9 fold increase in the number of beds in R1 to 
R6 in 2013. This ratio was 69.9 fold for private sector 
(20) . In a study conducted in Turkey (2010)  by G Ak-
san et al ; concluded that majority of people living in  
underdeveloped areas  are uninsured, the expansion 
of the private sector may not contribute in reducing 
the inequalities in access to health care service (21) . 
This  may widen the existing gap for access to health 
between high and low income earners in these under-
developed  areas. This also could reflect the case in 
Yemen ; still surveys in this regards are needed .

Study limitations : 
This is a retrospective study based on patients’ 

records, it has similar characteristics of ecologic re-
search and analytic structure is restricted. Also, avail-
ability data do not reflect the overall  availability  
since obtained data is only collected from one cardiac 
center . As  no governmental body to issue the cost 
of service . 

Conclusions and recommendations :
Over a period of one year on average daily  activity, 

Althawra Teaching General Hospital -  Cardiac Cen-
ter  has achieved   approximately  two and halve  times 
the basic establishment cost of the center .  The extent 
of CVD problem is high that is mandate the health 
authority to provide effective prevention and control 
programs . The high rate of occurrence of CVD in 
young age population with high prevalent comorbid 
factors mandate more efforts from governments , so-
cial bodies and health personals to collaborate togeth-
er to limit those factors.    The cost/benefit equation 
cannot yet be solved in purely financial terms but 
from the above, the socio-economic advantages of 
a local Cardiac Centre should be clear. Establishing 
governmental and private cardiac center is essential 
to decrease the health expenditures of travelling out-
side the country for cardiac services.
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