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ABSTRACT 
 

Congestive Heart failure (CHF) is a very common medical disorder and a major health problem in 
Libya. CHF is associated with an increase in the risk of stroke and hospitalization.  
Objectives: To estimate and describe the main risk factors and complications of CHF among 
people with a particular interest in Libyan community. 
Methodology: This project is classified as a community based descriptive cross-sectional study 
using the CHADS2 questionnaire as well as the local Libyan classification called the Community 
Stroke Risk Classification (CSRC). 
Area; North Africa (North of Libya, the capital Tripoli).  
Time; five years from 2010-2014 
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Population: Convenient sampling was done from a large cohort of individuals living in the Libyan 
community. 7497 individuals were screened for risk factors of stroke. CHF was one such factor 
which was studied in detail among the sample population and was diagnosed by taking detailed 
histories (including treatment), medical examinations and previous hospital confirmations. 
Results: The prevalence of CHF among our participants (7497 individuals) was 15.2% (1139 
patients) among the sample population as a total with males and females being 51.2% and 48.8% 
respectively (P=0.87). Among different age groups, females had higher rates than the males except 
for age interval from 60 to 79 where males had higher rates. The male to female ratio among the 
total population screened for CHF was 7.8%: 7.4% (583:556 respectively with males being higher). 
CHF prevalence increased with the progress of age, with higher rates among age groups of over 
40 (P <0.0001).  
68.3% of CHF patients had hypertension (778 patients), 54.3% had DM (618 patients), 38.7% had 
transient ischemic attach (TIA) (441 patients), 27.2% had atrial fibrillation (AF) (310 patients), 
25.9% had prior stroke (PS) (295 patients), All of these risk factors accompanying CHF increased 
with age (P<0.0001).   
99.92% of CHF patients had risk points of stroke in CHADS2 scores (0.08% had no risk points), 
from whom 27.1% had intermediate scores (1-2 Risk Points) and 72.9% had high scores (≥3 risk 
points) (P<0.0001).   
Results of the CSRC scores showed that 99.91% had risk factors of stroke (0.09% had no risk 
factors), from whom 29.5% had intermediate scores (1-2 Risk Factors) and 70.5% had high scores 
(≥3 risk factors) (P<0.0001).   
Conclusion: CHF is a major risk factor of stroke among the Libyan population in North Africa of 
whom had very high CHADS2 risk scores. These scores are defined as a combination of six 
different risk points; 0 points being low risk, 1-2 being intermediate, and a score of 3 or more risk 
points is defined as being high risk. CHF appeared to dominate the high scores (≥3 risk points). 
Almost all  CHF patients had risk factors of stroke on the CSRC scoring system of whom expressed 
intermediate and high scores with a significant proportion of high scores (≥3 risk factors of stroke). 
Hypertension, DM, AF and being aged of over 40 years were very important risk factors 
contributing to CHF. Both genders of male and female had similar chances of developing CHF in 
the Libyan community. CHADS2 & CSRC classification scores are very useful and simple tools to 
be used to classify and describe the risk factors of stroke in populations living within a community.  
 

 
Keywords: CHF; stroke; prevalence; risk factors; risk points; classification; community; CHADS2; 

CSRC; Africa; Libya. 
 

ABBREVIATIONS 
 

AF : Atrial Fibrillation 
HT : Hypertension 
DM : Diabetes Mellitus 
CHF : Congestive Heart Failure 
TIA : Transient Ischemic attack 
PS : Prior Stroke 
WHO : World Health Organization   
CDC : Centers of Disease Control 
CSRC : Community Stroke Risk Classification  
RF : Risk Factor 
RP : Risk Points 
 

1. INTRODUCTION     
 
Congestive Heart failure is a common, costly, 
and potentially fatal condition [1]. In developed 
countries, around 2% of adults have heart failure 
and in individuals over the age of 65, this risk 
increases to 6–10% [1,2]. In the following year 
after diagnosis of CHF, the risk of death is about 

35% after which it decreases to below 10% each 
year afterwards [2]. This is similar to the risks 
with a number of types of cancer [3]. In the 
United Kingdom, this illness is the reason for 5% 
of emergency hospital admissions [3].  
 

Common causes of heart failure are usually 
comprised of coronary artery disease including a 
previous myocardial infarction (heart attack), high 
blood pressure, atrial fibrillation, valvular heart 
disease, and cardiomyopathy [1,3].  

 

Men have a higher incidence of heart failure than 
women, but the overall prevalence rate is similar 
in both sex, since women survive longer after the 
onset of heart failure [4]. Women tend to be older 
when diagnosed with heart failure (after 
menopause), they are more likely than men to 
have diastolic dysfunction, and seem to 
experience a lower overall quality of life than 
men after diagnosis [4].  
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Heart failure is associated with high health 
expenditures, mostly because of the cost of 
hospitalizations; costs have been estimated to 
amount to 2% of the total budget of the National 
Health Service in the United Kingdom, and more 
than $35 billion in the United States [5,6].  
 
Heart failure is the leading cause of 
hospitalization in people older than 65 years of 
age [7]. In developed countries, the mean age of 
patients with heart failure is 75 years old. In 
developing countries, two to three percent of the 
population have heart failure but the rate rises 
dramatically to 20-30% in those 70 to 80 years 
old [7]. 
 
More than 20 million people have heart failure 
worldwide [8,9]. The prevalence and incidence of 
heart failure is increasing, mostly because of 
increasing longer life spans, but also because of 
a higher prevalence of risk factors (hypertension, 
diabetes, dyslipidemia, and obesity) and 
improved survival rates from other types of 
cardiovascular disease (myocardial infarction, 
valvular disease, and arrhythmias) [9,10].  
 
In the United States, heart failure affects 5.8 
million people, and each year 550,000 new 
cases are diagnosed [8]. In 2011, congestive 
heart failure was the most common reason for 
hospitalization for adults aged 85 years and 
older, and the second most common for adults 
aged 65–84 years [11].  
 
Heart failure is much higher in African 
Americans, Hispanics, Native Americans and 
recent immigrants from the eastern bloc 
countries like Russia. This high prevalence in 
these ethnic minority populations in the U.S. has 
been linked to an increasing incidence of 
diabetes and hypertension. In many new 
immigrants to the U.S., the high prevalence of 
heart failure has largely been attributed to lack of 
preventive health care or substandard treatment 
[12].  
 
Nearly one out of every four patients (24.7%) 
hospitalized in the U.S. with congestive heart 
failure are readmitted within 30 days [12]. 
Additionally, more than 50% of patients seek re-
admission within 6 months after treatment and 
the average duration of hospital stay is 6 days. 
 
Congestive heart failure is the leading cause of 
hospital readmissions in the U.S. In a study of 18 
States, Medicare patients aged 65 and older 
were readmitted at a rate of 24.5 per 100 

admissions in 2011. In the same year, Medicaid 
patients were readmitted at a rate of 30.4 per 
100 admissions, and uninsured patients were 
readmitted at a rate of 16.8 per 100 admissions. 
These are the highest readmission rates for both 
patient categories. Notably, congestive heart 
failure was not among the top ten conditions with 
the most 30-day readmissions among the 
privately insured [13].  
 
In 2011, non-hypertensive congestive heart 
failure was one of the ten most expensive 
conditions seen during inpatient hospitalizations 
in the U.S., with aggregate inpatient hospital 
costs of more than $10.5 billion [14].  
 
In tropical countries, the most common cause of 
HF is valvular heart disease or a type of 
cardiomyopathy. As underdeveloped countries 
have become more affluent, there has also been 
an increase in the incidence of diabetes, 
hypertension and obesity, which have in turn 
raised the incidence of heart failure [13].  
 
As CHF research studies in Libya are seldom, 
this study was done to find the most important 
risk factors of CHF and to describe the role of 
CHF as one of the most important conditions 
associated with cerebovascular accidents among 
populations living in a community. 
 

2. OBJECTIVES 
 
This study was done to find the most important 
risk factors of CHF and to describe the role of 
CHF as one of the most important conditions 
associated with Cerebovascular accidents 
among a population living in a community by 
using both CHADS2 and the Community Stroke 
Risk Classification (CSRC) scoring systems. 
 

3. METHODOLOGY 
 
Study was a community based descriptive, 
cross-sectional study. 
 

3.1 Populations  
 
Individuals who are 16 years old or above. 
 
3.2 Population Sample  
 
Sampling was done from a large cohort of 
individuals living in a community. 7497 
individuals were screened by Shambesh et al.  
[15] looking for risk factors of stroke. 
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3.2.1 Sample size calculation 

 

Results were obtained by Epi-Info statistic 
package USA version-6, calculating the sample 
size of the descriptive cross section survey for 
convenient sampling; using the Tripoli population 
size of 2.000.000 and an expected CHF 
frequency of 20% [13], the calculated sample 
size by this system was 7.000 which was used in 
our sampling model (7497) (with an 80% 
confidence level). 

 

3.3 Area 

 
North Africa, Mediterranean area of Libya (Tripoli 
the Capital). 

 

3.4 Time  

 
Five years from 2010-2014. 

 

3.5 Method of Survey 

 
3.5.1 Using CHADS2 questionnaire  

 

Individuals were interviewed using CHADS2 
questionnaires which is usually used to assess 
stroke risk in patients with atrial fibrillation [16], 
and was adapted in this study to be used among 
a population without AF as it had been used in 
other studies elsewhere [17]. Additionally, the 
local Libyan classification of stroke risk factors 
was also used in this study (known as the 
Community Stroke Risk Classification-CSRC 
which was created to be used for the first time in 
Libya by Shambesh et al. [15]. CHADS2 scores 
are derived from the sum of point values of 
individual stroke risk factors {congestive heart 
failure (CHF), hypertension (HT), age≥ 70, 
diabetes (DM) (1 point each), and prior stroke or 
transient ischemic attack (2 points) (Table 1). 
The CHADS2 scoring table which, shown below, 
adds together the points that correspond to the 
condition, representing the result as a CHADS2 

score which is used to estimate stroke risk as 
follows: 

 

Score Zero points = No risk = Low Risk Score 
Score 1 & 2 points = Intermediate Risk Score 
Score   ≥3 points   = High Risk Score 

 
Table 1. Showing CHADS2 score 
questionnaire used in the study 

 
Condition Points 
C: Congestive heart failure 1                                              
H: Hypertension 1                                          
A: Age ≥70 1 
D: DM 1 
S: Prior Stroke or TIA 2                                                               

 
3.5.2 Community stroke risk classification-

CSRC 
 
This classification depends on a calculation on a 
number of risk factors (RF), each risk factor used 
in the study (age ≥ 70, DM, Hypertension, CHF, 
TIA and prior stroke) was given a value (number) 
for each condition and applied to each individual 
who participated. The score is a result of 
summation of those risk factors as shown in 
Table 2. 
 

3.6 Field Survey 
 
The sampling method was convenient, doctors 
working in the community and family medicine 
department were trained by professionals to 
collect data using CHADS2 questionnaires and 
CSRC scores by interviewing individuals about 
their families and relatives, by taking a detailed 
history (present, past, medical, hospital 
admission), checking of any available 
investigations, discharge letters and medical 
reports as well as doing medical examinations. 
Known cases of DM, hypertension, CHF, AF, TIA 
and prior strokes had been established by 
previous medical diagnoses by hospital 
specialists. CHF was diagnosed through histories 
(treatments taken), medical examinations and 
previous hospital confirmations. 

 

Table 2. Showing CSRC score used in the study 
 

Level Score No. of Risks 
Low risk score Score of zero No risk factors 
Intermediate risk score-1 Score of one One risk factor 
Intermediate risk score-2 Score of  two   Two risk factors 
High risk with a score 3. Subdivided to: 
High risk score-3 Score three   Three risk factors 
High risk score-4 Score four   Four risk factors 
High risk score-5 Score five Five risk factors 
High risk score-6 Score six Six risk factors 
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3.7 Statistical Analysis  
 
This step was done by statisticians who scored 
the CHADS2 and CSRC grades by the statistical 
package of social sciences (SPSS) version 19- 
USA. Data was calculated and described by 
using mean, mode, standard deviation, cross 
tabulations and graphical presentations. “T” 
student test for independent samples of 
numerical data were used with Chi-square 
analysis for categorized data. 
 

4. RESULTS 
 
4.1 Congestive Heart Failure (CHF) 

Prevalence 
 
The prevalence of CHF among our participants 
(7497 individuals) in this study done by 
Shambesh et al. [15] was 15.2% (1139 patients). 
Males and females expressed a similar 
prevalence in individuals known to have CHF in 
this study (51.2% and 48.8% respectively) 
(P=0.87). Among different age groups, females 

had higher rates than males except for age 
interval from 60 to 79 where males had higher 
rate as shown in Table 3 and Fig. 1. 
 

Males had a slightly higher rate of prevalence 
than females but was not considered to be 
significant among the total population screened 
(P=0.51). (7.8%:7.4%, 583:556 respectively). 
CHF prevalence increased with the progress of 
age, with higher rates among age groups of over 
40 (P <0.0001) Fig.  1. 
 
4.2 CHF and Hypertension 
 

68.3% of CHF patients had hypertension (778 
patients), of whom 48.9% were males and 51% 
female (P=0.87) with the rate of CHF increasing 
with the progress of age (P<0.0001). 
 

4.3 CHF and Diabetes Mellitus (DM) 
 

54.3% of CHF patients had DM (618 patients), of 
whom 50.6% were males and 49.4% female 
(P=0.87) with the rate of CHF increasing with the 
progress of age (P<0.0001). 

 
Table 3. Showing CHF age/sex structure 

 
Sex 10-19 20-29 30-39 40-49 50-59 60-69 70-79 >80 
Male 2 10 24 58 86 158 159 86 
Female 0 21 27 64 97 108 148 91 
Total 2 (0.17%) 31 (2.7%) 51 (4.5%) 122 (10.7%) 183 (16%) 266 (23.4%) 307 (27%) 177 (15.5%) 

 

 
 

Fig. 1. Showing CHF age/sex structure 
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4.4 CHF and Atrial Fibrillation (AF) 
 
27.2% of CHF patients had AF (310 patients), of 
whom 50.3% were males and 49.7% female 
(P=0.87) with the rate of CHF increasing with the 
progress of age (P<0.0001). 
 

4.5 CHF and Transient Ischemic Attack 
(TIA) 

 
38.7% of CHF patients had TIA (441 patients), of 
whom males displayed a significantly higher 
proportion (56.7%) than females (43.3%) 
(P<0.0001), with the rate of TIA increasing with 
the progress of age (P<0.0001). 
 

4.6 CHF and Prior Stroke (PS) (Embolic or 
Hemorrhagic) 

 
25.9% of CHF patients had PS (295 patients) of 
whom 50.2% were males and 49.8% female 
(P=0.87) with the rate of CHF increasing with the 
progress of age (P<0.0001). 
 

4.7 CHF and CHADS2 Scores 
 
The CHADS2 scores work with points; the higher 
the points (P) the higher the risk (R) score for 
stroke. CHF patients showed that 99.92% had 
risk points of stroke (0.08% had no risk points), 
of whom 27.1% had intermediate scores (1-2 
Risk Points) and 72.9% had high scores (≥3 Risk 
Points) (Table 4 and Fig. 2). 
 
These results found almost all CHF patients had 
risk factors of stroke with an emphasis in 
intermediate and high scores (1-6 risk points), 
with particular significance in the high scores 
(P<0.0001). 
 
4.8 CHF and Community Stroke Risk 

Classification Score (CSRC) 
 
CSRC works with a number of risk factors (RF), 
the higher the number of risk factors, the higher 
the stroke risk. 99.91% of CHF patients had risk 
factors of stroke (0.09% had no risk factors), of 
whom 29.5% had intermediate scores (1-2 Risk 
Factor) and 70.5% had high scores (≥3 Risk 
Factors) (Table 5 and Fig. 3). 
 
These results found that almost all CHF patients 
had risk factors of stroke with an emphasis in 
intermediate and high scores (1-6 risk points), 
with particular significance in the high scores 
(P<0.0001). 

Table 4. Showing CHADS2 score among CHF 
patients 

 
Score No. % 
Low 2 0.08 
Intermediate-1 91 8 
Intermediate-2 217 19 
High-3 262 23 
High-4 261 23 
High-5 220 19 
High-6 86 8 

 
Table 5. Showing CSRC score among CHF 

patients 
 

Score No. % 
low risk NF 1 0.01 
intermediate risk 1F 91 7.9 
intermediate risk 2F 245 21.5 
high risk 3F 336 29.5 
high risk 4F 272 23.9 
high risk 5F 149 13.1 
high risk 6F 45 3.9 

 

5. DISCUSSION 
 
This study confirms that CHF is a very important 
public health problem among the Libyan 
population. The prevalence of CHF was found to 
be very high (15.2%) which agreed with very few 
studies done previously in Libya [18,19].  
 

Congestive Heart failure is a common and 
potentially fatal condition [1]. In developed 
countries, around 2% of adults have heart failure 
and in those over the age of 65, this proportion 
increases to 6–10% [1,2], These numbers in 
developed countries are very low when 
compared to the prevalence of CHF in this 
present study could be attributed to socio-
economic status differences and low public 
health services in developing countries like 
Libya. 
 

Worldwide reports show that men have a higher 
incidence of heart failure than women, but the 
overall prevalence rate is similar in both sexes 
since women survive longer after the onset of 
heart failure [4]. Our results showed the same in 
terms of the overall prevalence which was similar 
among males and females with the exception of 
males dominating over the age group between 
50 to 79 years old. 
 

This study confirmed that CHF increases with the 
progress of age. Hence, the increase in stroke 
prevalence among older ages was also reported 
by other studies done in USA [11].  
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Fig. 2. Showing CHADS2 score among CHF patients 
 

 
 

Fig. 3. Showing CSRC score among CHF patients 
 
The prevalence and incidence of heart failure are 
increasing in Libya and other parts of the world, 
mostly because of increasing longer life spans, 
but also because of an increased prevalence of 
risk factors (hypertension, diabetes, dyslipidemia, 
and obesity) and improved survival rates from 
other types of cardiovascular disease 
(myocardial infarction, valvular disease, and 
arrhythmias) [9,10].  
 
In developed countries, the mean age of patients 
with heart failure is 75 years old. In developing 

countries, two to three percent of the population 
have heart failure, but in those demographics of 
70 to 80 years of age, occurrence dramatically 
increases to 20–30 percent [7], all these findings 
were confirmed to be present among the Libyan 
population and confirmed by results of the 
present study. 
 
Risk factors of stroke in Libya are multiple and 
complex. Libyan population surveys done in 
2001, showed obesity prevalence at 32.7%, only 
18% of the study population were performing 
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exercise and 45% were smokers of whom 99.3% 
were male [18]. A survey done in 2009 showed 
that only 12.4% of the study population as having  
a daily healthy diet, only 22.6% of the population 
having daily exercise, 63.5% were obese, 20% 
having high cholesterol and 25%  were smokers 
[19]. These reports in Libya showed that such 
risk factors may play a role in the increase of 
CHF prevalence and hence accelerated 
cerebrovascular accidents rates among the 
Libyan population.  
 

Hypertension, ischemic heart disease, diabetes 
mellitus, smoking and hypercholesterolemia are 
well-known risk factors for stroke [20]. The 
Oxfordshire community stroke project study in 
the United Kingdom showed that risk factors for 
cerebral infarction were present in 80% of cases, 
hypertension in 52%, ischemic heart disease in 
38%, peripheral vascular disease in 25%; cardiac 
lesions resulting in a major potential source of 
emboli to the brain in 20% and diabetes mellitus 
in 10% [20]. Our study results also confirmed 
such reports that CHF is a major risk factor for 
stroke but the stroke prevalence in Libya among 
CHF (15.2%) was more than that of the United 
Kingdom, and this may be explained by the 
increase in rates of CHF in developing countries 
in Africa like Libya following the trend of 
urbanization and lifestyle changes, including a 
"Western-style" diet [21]. 
 

Several articles have reported stroke incidence in 
Arab and North African countries: Kuwait, Saudi 
Arabia, Qatar, Libya and Bahrain. The incidence 
varied from the lowest of 27.5 per 100,000 
population per year in Kuwait to highest of 63 per 
100,000 population in Libya. The most frequent 
stroke type is ischemic. Stroke increased with 
age affecting older patients, with males being 
more affected than females. Hypertension was 
the most frequent risk factor, followed by DM, 
hyperlipidemia, cardiac diseases and cigarettes 
smoking [22]. Our study results confirmed that all 
these stroke results were reviewed in previous 
Arab articles with particular relation to CHF as 
one of the leading factors. Also these reports 
imply that Arab countries constitute populations 
with similar lifestyles and diet that may influence 
CHF risk and stroke risk, type and survival after 
stroke [22,23].  
 

Mortel et al. [24] reported that CHF is the third 
risk factor for stroke, followed by hypertension, 
DM and smoking, which were also shown by the 
results of this study and by Shambesh et al. [15], 
where DM & hypertension are leading risk factors 
followed by CHF. 

CHF and stroke among patients in Libya is high 
and this can be explained by reports done in the 
United states, which showed that heart failure is 
much higher in African Americans, Hispanics, 
Native Americans and recent immigrants to the 
U.S. from the eastern bloc countries like Russia 
and Africa. The high prevalence of heart failure in 
these ethnic populations has been linked to a 
high incidence of diabetes and hypertension 
which were also confirmed by the results of this 
study. In regards to many new immigrants to the 
U.S., the high prevalence of heart failure has 
largely been attributed to lack of preventive 
health care or substandard treatment [12] which 
could be a major cause of CHF and stroke 
prevalence presented by this study among the 
Libyan population.  
 
As Libya is located near the tropical countries 
where the most common cause of CHF is 
valvular heart disease or some type of 
cardiomyopathy and is classified as an 
underdeveloped country, it has become more 
affluent, therefore has also witnessed an 
increase in the incidence of diabetes, 
hypertension and obesity, which has in turn 
raised the incidence of heart failure [13]. 
  
This study confirmed that Hypertension, DM, AF 
and being of over 40 years of age were very 
important risk factors of CHF and that CHF is 
third to hypertension and DM as the most 
frequent risk factor of stroke among Libyans and 
this was also found to be true in other studies in 
Arab countries [22], in the Middle East and North 
Africa [23]. 
 
Finally, this study confirmed that CHF widely 
affects the Libyan population which constitutes a 
very important public health problem. 
 
6. CONCLUSION 
 
This study concluded that CHF is indeed a major 
public health problem in Libya. CHF is a major 
risk factor associated with stroke. Moreover, 
stroke risk factors such as Hypertension, DM and 
previous history of stroke or transient ischemic 
attack are higher among CHF patients. 
Hypertension, DM, AF and being of over 40 
years of age were very important risk factors of 
CHF. CHF prevalence was similar among males 
and females but increased significantly with the 
progress of age. 
 
Additionally, both CHADS2 & CSRC 
classification scores are very useful, easy to use 
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and simple tools which are used to estimate, 
describe and classify the risk factors of stroke in 
a population living in a community based on 
studies of having CHF or not. 
 

7. STRENGTHS & LIMITATIONS OF THE 
STUDY 

 
It is the first Libyan community based study to 
use CHADS2 & CSRC questionnaires to assess 
stroke risk factors among those who have 
hypertension. The limitations of this type of study 
as being a cross-sectional descriptive one 
explore associations, not causation. But as it 
uses a large sample size, the results produced 
thus should reflect the real situation in the Libyan 
community. Also because data was used on a 
huge scale and took a long time to be collected 
(more than five years), the study was affected by 
the loss of follow up from physicians working in 
the field of research and also by the loss of 
interest of residents in some areas. 
 

8. RECOMMENDATIONS 
 
To do other studies in order to measure CHF risk 
factors by using laboratory investigations and 
other medical diagnostic procedures. In 
conclusion, to estimate the most accurate and 
true rates especially in other parts of Libya like 
the North-East and South.  
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