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Objective: Evidence from previous studies suggests that calcific aortic valve disease (CAVD) is not an unavoidable consequence of 
aging, and may be linked to explicit risk factors. However, little is known regarding the Afghan population in this context. The current 
study aimed to identify the clinical features of CAVD and determine independent risk factors for CAVD in the Afghan population.
Patients and Methods: A case-control study was conducted among 1072 Afghan participants (age >18 years) from January 2018 to 
December 2020. The study participants were divided into two groups based on echocardiographic findings: 536 individuals with 
CAVD and 536 age- and sex-matched controls. Data were collected using questionnaires from the medical records of all cases and 
controls. The independent predictors of CAVD were evaluated using multivariate logistic regression analysis.
Results: The mean age of study participants was 65.3 ± 13.5 years (range, 20–100 years). Of the 536 patients with CAVD, 77 (14.4%) 
had aortic valve stenosis, 415 (77.4%) had aortic valve calcification, and 44 (8.2%) had bicuspid aortic valve. Multivariate logistic 
regression analysis revealed that sedentary lifestyle (odds ratio [OR] = 2.517, p = 003), diabetes mellitus (DM) (OR = 1.902, p = 006), 
high body mass index (BMI ≥ 30 kg/m2) (OR = 1.776, p = 005), good socioeconomic status (OR = 1.724, p = 021), and hypertension 
(OR = 1.664, p ˂0.001) were independent risk factors for CAVD in the Afghan population.
Conclusion: It was observed that sedentary lifestyle, diabetes mellitus, high BMI (≥ 30 kg/m2), good socioeconomic status, and hypertension 
are independent risk factors for the development of CAVD compared to those with a normal aortic valve in the Afghan population.
Keywords: aortic valve sclerosis, aortic valve calcification, aortic valve stenosis, risk factors for atherosclerosis, independent risk 
factors

Introduction
Calcific aortic valve disease (CAVD) begins with early aortic valve sclerosis (AVSc), which is characterized by leaflet thickening 
without restriction of left ventricular outflow and evolves later to acquired aortic valve stenosis (AVS), which is characterized by 
leaflet stiffening, flow obstruction, and compromised cardiac function.1 According to a study by Otto et al, individuals with 
sclerosis have a 50% greater risk of cardiovascular events such as myocardial infarction and death from heart disease as a result of 
CAVD.2 CAVD is a major public health concern worldwide; in 2019, there were an estimated 9,404,078 cases (male 5,027,261, 
female 4,376,817) of CAVD. Globally, even with age standardization, CAVD incidence, prevalence, and mortality increased 
3.51, 4.43, and 1.38-fold from 1990 to 2019, respectively. In 2019, an estimated 126,827 patients (54,175 men and 72,652 
women) died from CAVD globally. The highest mortality from CAVD was recorded in the USA, followed by that in Germany 
and Japan (248,256, 13,154, and 12,868, respectively).3 CAVD is the third most common cardiovascular disease in the western 
world, after coronary heart disease and hypertension, and accounts for half of all valvular heart disease.4 It is the most common 
indication for aortic valve replacement surgery or transcatheter treatment.5,6 CAVD has been linked to risk factors of 
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atherosclerosis and shows several similarities to atherosclerotic heart disease in terms of etiological, clinical, and histopathologic 
characteristics.7 It is currently recognized that an active inflammatory process such as atherosclerosis causes CAVD, rather than 
the previously held belief that age was the only risk factor.8 Previous research on CAVD has shown links with risk factors for 
atherosclerosis, although the important variables have differed across investigations. Aronow et al studied a very senior 
population using 2D echocardiography and revealed that hypertension, diabetes mellitus (DM), and high total cholesterol and 
low HDL cholesterol levels were linked to a higher incidence of CAVD.9 CAVD risk factors are comparable to those of 
atherosclerosis, including advanced age, male sex, smoking, high cholesterol, high blood pressure, DM, and renal failure.10 Other 
researchers have attributed aortic valve calcification (AVC) to age, male sex, high blood pressure, high LDL cholesterol, and 
metabolic diseases such as Paget’s disease, hyperparathyroidism, and anatomical abnormalities that impede sufficient flow (such 
as a bicuspid valve) are also important risk factors for AVC.11 According to current data, clinically significant atherosclerosis is 
not present in 50% of patients with CAVD.12 Evborn et al; Thanassoulis et al; Dumesnil et al; Lindroos et al; and Messika et al, as 
cited in Kaltoft et al, identified obesity as another factor that can raise the risk of aortic valve stenosis, but inconsistent evidence 
has been provided in earlier research studies.13 Furthermore, a recent study revealed a significant association between a high body 
mass index and the risk of developing aortic valve stenosis, Larsson et al cited in Kaltoft et al.13 In addition, Kaltoft et al tested the 
hypothesis that genetically based obesity measured using body mass index is causally associated with the risk of aortic valve 
stenosis and replacement.13 Consequently, the genesis of CAVD has been linked to atherosclerotic pathways. CAVD cannot be 
prevented or stopped using currently available pharmacologic therapy. A detailed investigation of the independent risk factors 
needs to be undertaken to establish preventive measures and modes of medical therapy for CAVD. The prevalence and impact of 
CAVD impose a great burden on the healthcare system and social services, especially with the advancement of the economy, 
which warrants a comprehensive understanding of the relevant risk factors. However, studies investigating the prevalence and 
risk factors for CAVD in Afghanistan are lacking. Therefore, the present study was designed to reveal the potential clinical 
pointers that may be associated with the development of CAVD, which can deepen our understanding of the disease and enable 
the development of treatment strategies in the Afghan population.

Materials and Methods
Study Design and Sampling
A retrospective case-control study design was used with 1072 participants, who were admitted or treated as outpatients at the 
cardiology unit of Amiri Medical Complex, Sahak Cardiac Care Center, Cure Hospital, and Daudzai Medical Complex during 
the time frame from January 2018 to December 2020. The study population were classified into two groups based on 
echocardiography findings: 536 CAVD cases and 536 age- and sex-matched controls were included in the study. The inclusion 
criteria were: 1) patients first diagnosed as having significant CAVD during echocardiography; hyper echogenic valves, focal 
areas of leaflet thickening, leaflet activity not restricted, valve area ≥ 3 cm2, and a transvalvular blood flow rate of ≤ 2.5 m/s 
was defined as AVC; thickened leaflets with reduced systolic opening on 2D imaging and an increased anterograde velocity (≥ 
2.5 m/s) across the valve, and valve area < 3 cm2 was defined as aortic stenosis.10 2) residents of Afghanistan. 3) Age ≥18 
years. Patients with rheumatic heart disease, congenital heart disease (except bicuspid aortic valve), and those who had 
repeated echocardiography were excluded from the study. The control group consisted of a similar number of age- and sex- 
matched visitors to the hospital undergoing elective diagnostic echocardiography for suspected cardiovascular disease at the 
same hospitals who were free from any evidence of CAVD. The Kelesy method was used to calculate the sample size. The 
Open Epi (http://www.openepi.com/SampleSize/SSMean.htm) Sample Size calculator was used to identify a representative 
sample with consideration of 95% two-sided confidence level, 80% power, ratio of case to control 1, 45% hypothetical 
proportion of controls with exposure, and 1.5% least extreme odds ratio to be detected. The calculated sample size for this 
study was 1072 participants (536 CAVD cases and 536 age- and sex-matched controls).14

Data Collection and Patient Characteristics
Data were collected from the medical records of all the cases and controls. The data contained demographic character-
istics (age, sex, body mass index [BMI], marital status, occupation, education, physical activity, and socioeconomic 
status), as well as important risk factors such as smoking, history of hypertension, DM, hyperlipidemia, coronary heart 
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disease, family history of coronary heart disease, presence of chronic renal failure, laboratory parameters (total 
cholesterol [TC], triglyceride [TG], low-density lipoprotein [LDL] cholesterol, high-density lipoprotein [HDL] choles-
terol, fasting blood glucose, blood urea nitrogen, and creatinine levels), and echocardiography findings. Patients with 
systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg, self-reported hypertension, or those on 
anti-hypertensive medication were defined as having hypertension.15 Patients with fasting blood glucose ≥ 126 mg/dl, 
self-reported DM, or use of insulin or other oral hypoglycemic drugs were classified as having DM.15 Hyperlipidemia 
was defined as serum cholesterol > 200 mg/dl, low-density lipoprotein cholesterol level > 130 mg/dl, or use of lipid 
lowering agents.16 Considerable coronary angiographic evidence of coronary artery disease [CAD] with 50% or greater 
occlusion of at least one main coronary artery or a major branch (> 2.5-mm diameter) was deemed significant. Angina 
pectoris or a proven myocardial infarction were categorized as CAD.17 Family history of CAD was defined as disease in 
a first-degree male relative aged ˂ 55 years and first-degree female relative aged ˂ 55 years of age; smoking was defined 
as > 10 pack-years of smoking.8 BMI was calculated for all participants, and obesity was defined as BMI ≥ 30 kg/m2.18 

Physical activity was classified as sedentary (nearly completely inactive); regular moderate activity (eg trying to run, 
heavy gardening, calisthenics) for a minimum 3 hours per week; and intense (regular hard physical preparation for 
competing (eg running events and racing)).19

Echocardiography
Echocardiography was performed for all participants, and two-dimensional echocardiographic examinations were performed 
(parasternal long-axis, short-axis, and apical long-axis views) using a cardiac ultrasound machine (model SSH-160A, Toshiba, 
Tustin, California). Aortic valve abnormalities were classified as AVC, aortic stenosis, and bicuspid aortic valve. Calcification 
was defined as an antegrade valve velocity of ≤ 2.5 m/s, valve area ≥ 3 cm2 and increasing echogenicity and thickness of the 
leaflets without limitation of mobility. Stenosis was defined as thickened leaflets with reduced systolic opening on 2D imaging, 
increased antegrade valve velocity (≥ 2.5 m/s) across the valve and valve area < 3 cm2.10

Ethical Approval and Consent
This manuscript is the result of a series of retrospective studies conducted in partial fulfillment of the Master of 
Cardiovascular diseases at the Southern Medical University, China. Dr. Abdul Ghafar Sherzad, Assistant Professor at 
Nangarhar University, is the corresponding author, who has conducted his research under the academic supervision of 
Professor Qingchun Zeng. This study was conducted in Afghanistan after receiving ethical approval (referencing IBR 
no.4/10-08-2020) from the Department of Research, Faculty of Medicine, Nangarhar University. Consent was waived for 
obtaining data from medical records of deceased patients. However, consent was obtained from remaining patients via 
phone. The study complies with the Declaration of Helsinki.

Statistical Analysis
Initial data were entered into an Excel spreadsheet then exported to Statistical Package for the Social Sciences (SPSS) 
software version 26.0 for analysis. The distribution of quantitative data was tested for normality using the Shapiro–Wilk 
test, and summarized as the mean ± SD with approximately normal distributions and compared using Student’s t-test, or 
as median and interquartile ranges for continuous variables with skewed distributions and analyzed by nonparametric 
Mann–Whitney U-test, respectively. All qualitative data were recorded as numbers (n) or rates (%). Comparisons 
between the two groups for categorical data were performed using the chi-squared test and post hoc chi-square test to 
reduce the chances of obtaining false – positive results (type 1 errors). Univariate logistic regression was used to analyze 
risk factors for CAVD. A multivariable logistic regression model was used to assess the independent predictors of CAVD. 
Significant univariate variables with a p value < 0.05 were included in the multiple logistic regression analysis for OR 
and 95% confidence intervals. All p values were two-sided, and a p value < 0.05 was considered statistically significant.

Results
In this study, a total of 1072 individuals were enrolled, of whom 64.7% were male and 35.3% were female. The mean age 
of study participants was 65.3 ± 13.2 years (range, 20–100 years). Of the total number of patients with CAVD, 77/536 
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(14.4%) had aortic valve stenosis, 415/536 (77.4%) had AVC, and 44/536 (8.2%) had bicuspid aortic valve. Sedentary 
activity, DM, high BMI (≥ 30 kg/m2), good socioeconomic status, and hypertension were significantly more prevalent in 
patients with CAVD than in the control group. There was no significant association between CAVD cases and the 
presence of hyperlipidemia, CAD, smoking, and chronic renal failure. The statistical data of the baseline information of 
the study participants and cardiovascular risk factors of CAVD cases and the control group are shown in Tables 1 and 2.

The participants were divided into 3 groups: group 1, normal weight; group 2, overweight; and group 3, obese. Using 
chi-square analysis, we found a significant association between BMI groups and CAVD occurrence. On the other hand, 
using the post hoc chi-square test, it was also revealed that participants who were at a higher risk of obesity were case 
patients (P = 0.004) (Table 1).

Categorical and continuous variables found to have a statistically significant association with CAVD in the chi- 
squared test; Student’s t-test and Mann–Whitney U-test analysis were first entered into a univariate logistic regression 
model (one DV and one IV) with CAVD as the dependent variable. The findings revealed that DM, high BMI ≥30 kg/ 
m2), good socioeconomic status, sedentary lifestyle, hyperlipidemia, hypertension, CAD, family history of CAD, 
smoking, elevated levels of TC, TG, LDL, decreased HDL, and high FBS were statistically significant risk factors for 
CAVD (Table 3).

A multivariate logistic regression analysis was used to further confirm the independent risk factors for CAVD. 
Independent risk factors found to have a statistically significant association with CAVD in the univariate analysis were 
entered into a multivariate logistic regression model (one DV and more IV) with CAVD as the dependent variable. The 
findings revealed that sedentary lifestyle, DM, high BMI (≥30 kg/m2), good socioeconomic status, and hypertension were 
independent risk factors for CAVD in the Afghan population (Table 4).

The analysis was repeated using a multiple variable logistic regression model. Age was used as a continuous variable. 
Sex, sedentary physical activity, good socioeconomic status, BMI, hypertension, and diabetes were included as 

Table 1 Demographic Characteristics Among CAVD Cases and Control Participants

Variables CAVD Control p value†

Demographic characteristics

Age (years) * 65.3 ± 13.3 65.3 ± 13.2 Matched

Sex * 347/189 (64.7%/35.3%) 347/189 (64.7%/35.3%) Matched

Height (cm)* 169 (157–160) 160 (158–163) ˂ 0.001c

Weight (kg)* 68 (61–75) 68 (60–74) 0.050c

Body mass index (kg/m2)* 26.6 (28.9–24.1) 25.5 (28.2–23.6) ˂ 0.001c

- Normal weight 189 (35.3) 235 (43.8)

- Over weight 250 (46.6) 242 (45.1)

- Obese 97 (18.1) 59 (11) 0.004b

Socio-economic status n (%)
- Good 352 (65.7) 68 (12.7) 0.004b
- Mediocre 109 (20.3) 357 (66.6)

- Poor 75 (14) 111 (20.7)

Physical activity n (%)
- Sedentary 274 (51.1) 185 (34.5) 0.003b
- Regular moderate 220 (44.8) 312 (58.2)

- Regular intensive 22 (4.1) 39 (7.3)

Notes: *Data presented as mean ± SD, percentage, or median (interquartile range). †P-values were obtained from a Student’s 
t-test; b Chi-squared test; c Mann–Whitney U-test. 
Abbreviations: CAVD, Calcific Aortic Valve Disease; CAD, Coronary Artery Disease; LDL, Low=Density Lipoprotein; HDL, 
High-Density Lipoprotein.
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categorical variables. After adjusting for age and sex, sedentary physical activity was associated with a 5.9-fold higher 
risk, hypertension was associated with a 1.9-fold higher risk, obesity was associated with a 1.8-fold higher risk, good 
socioeconomic status was associated with a 1.7-fold higher risk, and DM was associated with a 1.6-fold higher risk of 
CAVD (Table 5).

In addition, coronary artery disease (CAD), hyperlipidemia, and smoking were not statistically significantly asso-
ciated with CAVD.

Table 2 Cardiovascular Risk Factors Among CAVD Cases and Control Participants

Variables CAVD Control p value†

Cardiovascular risk factors

Hypertension n (%)

- Present 168 (31.3) 127 (23.7) 0.005b
- Absent 368 (68.7) 409 (76.3)

Diabetes mellitus n (%)

- Present 81 (15.1) 35 (6.5) ˂ 0.001b
- Absent 455 (84.9) 505 (93.5)

Hyperlipidemia n (%)
- Present 74 (13.8) 26 (4.9) ˂ 0.001b
- Absent 462 (86.2) 510 (95.1)

Coronary heart disease n (%)

- Present 145 (27.1) 109 (20.3) 0.010b
- Absent 391 (72.9) 427 (79.7)

Family history of CAD n (%)
- Present 67 (12.5) 27 (5) ˂ 0.001b
- Absent 469 (87.5) 509 (95)

Chronic renal failure n (%)

- Present 13 (2.4) 6 (1.1) 0.105b
- Absent 523 (97.6) 530 (98.9)

History of smoking n (%)
- Present 92 (17.2) 43 (8) ˂ 0.001b
- Absent 444 (82.8) 493 (92)

Laboratory parameters

Total Cholesterol (mg/dl)* 165.7 ± 31.5 157 ± 24.2 ˂ 0.001a

LDL Cholesterol (mg/dl)* 94.7 ± 19.4 89.4 ± 13.8 ˂ 0.001a

HDL Cholesterol (mg/dl)* 41.6 ± 9.2 39.2 ± 6 ˂ 0.001a

Triglycerides (mg/dl)* 148.9 ± 41.07 141.3 ± 31.4 0.001a

Fasting blood glucose (mg/dl)* 100.4 ± 15.5 96.8 ± 14.9 ˂ 0.001a

Blood urea nitrogen (mg/dl)* 19.08 ± 13.7 18.7 ± 11.3 0.603a

Creatinine (mg/dl)* 0.83 ± 0.8 0.83 ± 0.8 0.378a

Notes: *Data presented as mean ± SD, percentage, or median (interquartile range). †P-values were obtained from 
a Student’s t-test; b Chi-squared test; c Mann–Whitney U-test. 
Abbreviations: CAVD, Calcific Aortic Valve Disease; CAD, Coronary Artery Disease; LDL, Low=Density 
Lipoprotein; HDL, High-Density Lipoprotein.
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Table 3 Risk Factors Associated with CAVD: Univariate Logistic Regression Analysis

Significant Parameters Based on Chi-Square Analysis Odds Ratio 95% CI p value†

DM 2.548 1.681–3.864 ˂ 0.001

BMI 2.404 1.044–2.997 ˂ 0.001

Good socio-economic status 2.372 1.557–3.616 ˂ 0.001

Sedentary lifestyle 2.300 1.318–4.013 0.003

Hyperlipidemia 1.570 1.322–1.726 ˂ 0.001

Hypertension 1.470 1.122–1.926 0.005

Coronary heart disease 1.453 1.094–1.930 0.010

Family history of CAD 1.420 1.388–1.527 0.009

Smoking 1.376 0.818–1.788 0.008

Total cholesterol 1.012 1.007–1.016 ˂ 0.001

Triglycerides 1.006 1.002–1.010 0.001

LDL 1.021 1.013–1.030 ˂ 0.001

HDL 1.048 1.028–1.068 ˂ 0.001

FBS 1.018 1.008–1.027 ˂ 0.001

Note: †Univariate logistic regression analysis. 
Abbreviations: DM, Diabetes Mellitus; BMI, Body-Mass Index; CAD, Coronary Artery Disease; LDL, Low Density Lipoprotein; HDL, 
High-Density Lipoprotein; FBS, Fasting Blood Sugar.

Table 4 Risk Factors Associated with CAVD: Multivariate Logistic Regression Analysis

Significant Parameters Based on Multivariate Analysis Odds Ratio 95% CI p value†

Sedentary lifestyle 2.517 1.365–4.642 0.003

DM 1.902 1.199–3.018 0.006

BMI 1.776 1.240–2.788 0.005

Good socio-economic status 1.724 1.087–2.733 0.021

Hypertension 1.664 1.256–2.205 < 0.001

Note: †Multivariate logistic regression analysis. 
Abbreviations: DM, Diabetes Mellitus; BMI, Body-Mass Index.

Table 5 Multivariate Logistic Regression Analysis Adjusted for Age and Sex

Significant Parameters Based on Multivariate Analysis Odds Ratio 95% CI p value†

Sedentary lifestyle 5.889 2.757–12.578 ˂ 0.001

Hypertension 1.895 1.184–3.249 0.004

BMI 1.859 1.240–2.788 0.003

Good socio-economic status 1.720 1.080–2.741 0.022

DM 1.650 1.249–2.195 0.003

Notes: Odds ratios (ORs) and 95% confidence intervals (CIs). †Multivariate logistic regression analysis. 
Abbreviations: CAVD, calcific aortic valve disease; DM, diabetes mellitus; BMI, body mass index; OR, odds ratio; AVSc, aortic 
valve sclerosis; AVS, aortic valve stenosis; AVC, aortic valve calcification; TC, total cholesterol; TG, triglycerides; HDL, high- 
density lipoprotein; LDL, low-density lipoprotein; FBS, fasting blood glucose; BUN, blood urea nitrogen; CAD, coronary artery 
disease; SD, standard deviation; Lp(a), lipoprotein a;
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Discussion
Multiple independent risk factors have been implicated in the development of CAVD.20 The current case-control study 
findings reveal a significant link between independent risk factors for atherosclerosis and the existence of CAVD in the 
Afghan population. To the best of our knowledge, this was the first study to investigate this type of association, which 
was not identified by other studies conducted in a specific Afghan context. As a result, our study was conducted to 
determine whether there were any independent risk factors for CAVD development in the Afghan population.

In this study, a total of 1072 individuals were enrolled, of which 64.7% were male and 35.3% were female. The mean age 
of study participants was 65.3 ± 13.2 years (range, 20 −100 years). Of the total number of patients with CAVD, 77/536 (14.4%) 
had aortic valve stenosis, 415/536 (77.4%) had AVC, and 44/536 (8.2%) had bicuspid aortic valve. The study found that 
sedentary lifestyle, DM, high BMI (≥ 30 kg/m2), good socioeconomic status, and hypertension were independent risk factors 
for CAVD in the Afghan population. CAD, hyperlipidemia, and smoking were not significantly associated with CAVD.

A sedentary lifestyle is a risk factor for cardiovascular disease, according to observational, epidemiologic, post-
mortem, and physiologic studies.21,22 One study found that atherosclerosis could be reversed/prevented with exercise in 
experimental animals.23 Investigation, i.e. that there was a significant association between a sedentary lifestyle and 
CAVD occurrence (p = 0.003). This finding is in contrast to that reported by Kontogeorgos et al, who found an 
insignificant association between aortic valve sclerosis and sedentary lifestyle.24 The significant results in our study 
can be attributed to the fact that people from higher social classes in our country do not exercise routinely; and some are 
even ashamed of exercising in public as people make fun of them. Moreover, most of the study participants belonged to 
the sedentary lifestyle group (51.1% among the test cases and 34.5% among controls) as compared to the regular 
moderate activity and regular intense activity groups.

Our study reported that DM was an independent risk factor for CAVD (p value = 0.006). These findings are consistent 
with those of studies conducted by Aronow et al, Adler et al, Mohler et al, Messika-Zeitoun et al, Ferreira González et al, 
Hacioglu et al, Thaden et al, Yan et al, Ye et al, and Kontogeorgos et al,9,24–32 all of which revealed that DM was an 
independent risk factor for CAVD, whereas other studies did not.10,14,24

CAVD caused by obesity may result from metabolic changes in the obese body or structural alterations to the heart. 
Structurally, obesity raises blood pressure, which puts more workload on the heart and may affect the morphology of the 
left ventricle33 and aortic valve, and promote atherosclerosis by injuring endothelial cells.34 Obesity, through its 
metabolic effects, raises the concentrations of atherogenic lipoproteins35 that are deposited on the aortic valve 
leaflets.34 Continuous damage and lipid accumulation trigger an inflammatory response and the invasion of mast cells, 
macrophages, and T-lymphocytes36 inflammatory mediators induce the differentiation of valve interstitial cells into 
osteoblasts, which results in the calcification of the valve leaflets.34 Evborn et al; Thanassoulis et al; Dumesnil et al; 
Lindroos et al; and Messika et al, as cited in Kaltoft et al, identified the association between BMI and aortic valve 
stenosis, which has shown inconsistent evidence.13 Furthermore, a recent study revealed a significant relationship 
between a high body mass index and with the risk of developing aortic valve stenosis Larsson et al cited in Kaltoft 
et al.13 Besides this, Kaltoft et al, tested the hypothesis that genetically based obesity measured by body mass index is 
causally associated with risk of aortic valve stenosis and replacement.13 In support of our findings, previous studies have 
demonstrated that high BMI (≥ 30 kg/m2) was an independent risk factor for CAVD.7,24,30,37,38

In the present study, a significant association was found between the good socioeconomic group and CAVD (p = 
0.004). This finding is in contrast with the findings of a study conducted by Picardo et al who reported no significant 
association between aortic valve sclerosis and socioeconomic status.39 This result may be because most our study 
participants belonged to a higher socioeconomic group (65.7% among cases and 12.7% among controls). Moreover, in 
our country, affluent people consume more sugar and fatty food, do not exercise regularly, and commute by car.

Furthermore, the present study revealed that hypertension was an independent risk factor for CAVD (p < 0.001). 
These findings are consistent with the findings of several studies,7,9,10,28,29,31,32,37,38,40,41 which reported a significant 
association between hypertension and CAVD risk. These findings are in contrast to those of the studies conducted by Ye 
et al, Chadha et al, Sathyamurthy, and Picardo et al, who reported no significant association between aortic valve 
sclerosis and hypertension.8,27,39,42
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Potential explanations for the association between hypertension and aortic valve disease include the possibility that 
hypertension results in abnormally high tensile stress on the aortic leaflets. Alternatively, turbulent flow patterns 
associated with high volume flow rates may lead to low shear stress, resulting in endothelial injury and disruption, as 
is seen in atherosclerotic lesions.10

This study did not identify a statistically significant association between high blood lipid levels, smoking, coronary 
artery disease, and risk of CAVD, potentially because of the better contemporary treatment of hyperlipidemia. This was 
especially true for statins. To identify AVC in patients with dyslipidemia, the increased level of lipoprotein (a) (Lp (a)) in 
the blood is considered an important risk factor for CAVD. Unfortunately, in our study, there was no information about 
Lp (a) in the medical records of the patients concerned. In addition, these laboratory tests are not available in our country. 
Hence, the association between hyperlipidemia and CAVD was found to be not statistically significant. Additional 
research is needed to better understand the relationship between Lp (a) levels and the risk of CAVD.

Smoking is generally considered a bad habit in our community, and smokers usually conceal it from other people and 
physicians. Therefore, the smoking graph was probably falsely low. Compared to other studies, we found that any 
independent association of smoking with CAVD was not statistically significant.

According to current data, clinically significant atherosclerosis is not present in 50% of patients with CAVD.12 The 
majority of patients with CAD do not develop aortic valve disease, despite the fact that atherosclerosis and CAVD have 
the same risk factors.8,16,43

In the present study, this may be explained as follows: owing to economic problems and the unavailability of 
advanced diagnostic tools such as angiography and standardized, quantifiable imaging tools for the assessment of aortic 
valve sclerosis and stenosis in Afghanistan, where patients cannot afford to undergo advanced investigations and 
treatment. Instead, electrocardiography is the only routine diagnostic tool for patients with CAD in Afghanistan’s 
hospitals and is not specific for diagnosing CAD. Therefore, patients might not have been correctly diagnosed, and 
sometimes were misdiagnosed. In addition, long-term antiplatelet and lipid-lowering drugs are prescribed for most 
patients, which may decrease the incidence of AVC. Therefore, our study showed no significant independent association 
between CAD and CAVD.

Furthermore, age and sex were independent risk factors for CAVD in other studies, but we could not prove it as risk 
factors because we conducted pairs matched case-control study. Once we have matched controls to cases according to 
a given characteristic (age, sex), we cannot study that characteristic.

This study had several limitations. First and most importantly, it was a case-control study, and we failed to determine 
the incidence of CAVD in the Afghan population. This further limited the deduction of any causal association between 
the risk factors and CVAD. Another major limitation in all case-control studies is the influence of confounding factors 
that may bias the observed association. Another shortcoming is a conceptual problem with matching of the control; once 
we have matched controls to cases according to a given characteristic; study of that characteristic becomes superfluous. It 
is also worth mentioning that the sample size of the current study was comparable to that of other published international 
studies; however, there are no studies available on the subject in the context of Afghanistan.

Conclusion
The study found a statistically significant independent association between risk factors for atherosclerosis and CAVD in 
the Afghan population, regardless of age or sex. It has been shown by the present study that a sedentary lifestyle, high 
BMI (≥ 30 kg/m2), DM, good socioeconomic status, and hypertension are independent risk factors for the development of 
CAVD in the Afghan population.

Data Sharing Statement
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