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ABSTRACT

Introduction: Sonographic evaluation of the carotid artery is commonly 
used for risk assessment in stroke. These changes quite vary in relation 
to age, sex, and ethnicity, and other risk factors. The primary objective of 
the study was to find the prevalence of carotid plaques in different ethnic 
groups with ischemic stroke.

Materials and Methods: The study was an observational, cross-sectional 
descriptive study conducted in the Neuromedicine department of the 
National Academy of Medical Sciences. The study included a consecutive 
sampling of the patients diagnosed with ischemic stroke admitted in the 
neuro/medicine ward or those visiting neuro/medicine OPD of Bir hospital.

Results: Among 80 patients, 26.3% patients were Brahmans/Chhetri, 
11.3% were Madhesi, 10 % were Dalits, 25% were Newars and 27.5% 
were Janajati. The prevalence of carotid plaques in Janajati (20%) was 
followed by Newars (18.8), Brahmans (17.5%), Madhesi group (8.8%), and 
Dalit (7.5%). The mean number of plaque was higher in Brahman/Chhetri 
group. It was found that, around 21% of the cases had unilateral carotid 
plaques and 51% had bilateral carotid plaques. Janajati and Newar groups 
had a maximum proportion of bilateral plaques while Dalit had the least 
proportion (15% vs 2.5%). However, the difference among the ethnic groups 
was not significant.

Conclusion: The prevalence of carotid plaques, the maximum number of 
plaques, and the number of bilateral plaques were highest in the Janajati 
group. However, the mean number of the carotid plaque was highest 
among the Dalit group.  
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INTRODUCTION
Stroke is the second leading cause of death in the 
world. It accounts for the 11 percent of the deaths in 
the world.1,2 The incidence of ischemic stroke is 57% to 
68% in Nepal.3,4 80% of strokes are thromboembolic in 
origin, in which carotid plaque is one of the sources of 
embolus.5 Sonographic evaluation of the carotid artery 
is commonly used for risk assessment in stroke and also 
in finding the cause of ischemic stroke. Carotid artery 
intimal media thickness, types of plaque, degree of 
stenosis are the different findings in carotid artery study 
which are correlated with the stroke.6

There are few studies done in Nepal regarding 
morphological changes in carotid artery including 
percentage of stenosis, types of plaque, sites of plaque.7 

These changes quite vary in relation with age, sex, and 
ethnicity and other risk factors.8

However, there are few data revealing the prevalence 
of stroke and the carotid morphological changes in 

stroke patients of  different ethnic groups of Nepal are 
known little. 9 This study finds the prevalence of carotid 
plaques in patients of different ethnic groups of Nepal. 
The findings will be helpful in policy development, 
conducting any prevention program for reduction of 
stroke and carotid atherosclerosis, and also screening 
of its complications along with active intervention 
program focused on the specific ethnic groups.

MATERIALS AND METHODS
The study was an observational cross-sectional 
descriptive study conducted in Neuro/Medicine 
Department of the National Academy of Medical 
Sciences, from September 2018 for 6 months. 
Consecutive sampling method was used to enroll the 
patients who are diagnosed with Ischemic Stroke as per 
definition of WHO guideline and clinico-radiological 
evidence of ischemic stroke. Sample size 80 was 
calculated using the prevalence formula n = z2p(1-p)/
d2 where, n is required sample size, z is statistical value 
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for a level of confidence (for 95% level of confidence, 
z=1.96, p is estimated proportion in the population 
and d is precision or maximum tolerable error.

The patients were excluded in study who denied for 
consent, patients with evidence of hemorrhage in CT/MRI 
brain, CT/MRI scan of brain suggestive of Space occupying 
lesion ,subjects where the imaging circumstances were 
very poor, with limited boundary visualization or where 
there were anatomical constraints, either a high carotid 
artery bifurcation or a short thick neck, where more 
than 2 segments were not visualized, patients with Head 
injury and presence of fever/systemic infection prior to 
neurological deficit.

The ethical approval was taken from the Institutional 
Research Committee of National Academy of Medical 
Sciences, (NAMS). To begin with the study, permission 
was obtained from the department with an approval of 
the protocol of the study. Patients fulfilling the inclusion 
criteria were explained about the nature of the study and 
their rights to refuse, then informed written consent was 
obtained from those willing to get enrolled.

Ethnic groups in this study was categorized as Brahmans/
Chhetri, Madhesi and other terai caste, Dalits, Newar, 
Janajati, Muslims and Others which is same as the ethnic 
groups classified in national demographic health survey 
2006.10

Bilateral carotid arteries were scanned by trained 
skilled radiologist with high-resolution ultrasound. The 
presence of a plaque was defined if 2 of the following 
3 characteristics are met: (1) wall shape (protrusion 
into the lumen, loss of alignment with adjacent arterial 
boundary, roughness of the arterial boundary); (2) wall 
texture (brighter echoes than adjacent boundaries); and 
(3) wall thickness (Intimal Media Thickness, IMT ≥1.5 
mm).11,12,13 

Data derived from the patients, patients’ party and 
their hospital records were filled in structured Proforma 
covering the relevant details. Data was entered in the 
tabulated format. SPSS version 26 was used for data 
analysis. For the purpose of this study a 95% confidence 
interval was accepted and p value of <0.05 was taken as 
significant. Statistical significance was tested by using 
Analysis of the variance (ANOVA).

RESULTS
Total number of patients enrolled in this study was 80 
out of which male accounted for 58.8% and female 
41.2%. Mean age of the patients was 65.7 years in the 
study with standard deviation of 15.4 years. Minimum 
and maximum age of the patients were 27 years and 94 
years respectively. The mean age of the female patients 

was 68.5 years and that of male patients was 63.7 
years.  Maximum number of the patients were above 65 
years, which included 29 percent female patients and 
34 percent male patients. Younger patients less than 45 
years accounted for 12 percent.

The distribution of different ethnic group is shown in 
table 1.

Table 1. Distribution of different ethnic groups with 
ischemic stroke

Ethnicity Frequency Percent

Brahman/Chhetri 21 26.3

Madhesi 9 11.3

Dalit 8 10.0

Newar 20 25.0

Janajati 22 27.5

Total 80 100.0

The most common risk factors in ischemic stroke were 
smoking followed by hypertension, dyslipidemia, alcohol 
consumption, diabetes, previous stroke and rheumatic 
heart disease with the frequencies of 57%, 46%, 46%, 
40%, 20%, 12% and 2.5% respectively. Smoking was 
found more prevalent among Brahman/Chhetri group, 
dyslipidemia among Newars, and alcohol consumption 
among Janajati group.

The baseline characteristic of the patients is shown in the 
table 2.

It was found that Janajati other than Newar had more 
(20%) carotid plaques than other castes. In descending 
order, prevalence of carotid plaques in Janajati was 
followed by Newars (18.8), Brahmans (17.5%), Madhesi 
group (8.8%) and Dalit (7.5%) which is shown in table 3, 
however it was not statistically significant (p value 0.96).

Table 2. Baseline characteristic of the patients

Baseline characteristics Mean Std.  
Deviation

Mini-
mum

Maxi-
mum

Age (years) 65.7 15.4 27 94

SBP(mmHg) 145 22.8 100 220

DBP (mmHg) 88 11.6 60 120

RBS (mg/dl) 127 52.3 72 300

LDL (mg/dl) 84.3 32.3 30 178

HDL (mg/dl) 45.8 8.5 23 77

Total Cholesterol (mg/dl) 152 40.1 84 254

TG (mg/dl) 145 98 33 613
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Hb (g/dl) 13.9 2.1 10.8 20.0

Table 3. Prevalence of carotid plaques in different ethnic 
groups.

Carotid 
Plaque

Ethnicity no (%) P 
Value

Brahmans/
Chhetri

Terai/ 
Madhesi Dalits Newar Jana-

jati

Yes 14(17.5) 7(8.8) 6(7.5) 15(18.8) 16(20) 0.96

No 7(8.8) 2(2.5) 2(2.5) 5(6.3) 6(7.5)

The number of plaques (mean & standard deviation) in 
different ethnic groups with ischemic stroke is shown in table 4.

Table 4. Number of plaques in different ethnic group

Number 
of Carotid 
Plaque

Ethnicity

P 
ValueBrahman/

Chhetri

Terai/ 
Madhesi  
other 
caste

Dalits Newar Janajati

Mean 3.33 2.50 4.0 2.60 2.20

0.35
S.D 3.28 2.66 0 3.33 3.16

Minimum 2.00 2.00 4.00 2.00 2.00

Maximum 4.00 4.00 4.00 4.00 5.00

It was found that around 21% of the cases had unilateral 
carotid plaques. 11% had ipsilateral and 10 % had 
contralateral plaques. 51% had bilateral carotid plaques. 
Janajati and Newar groups had maximum proportion of 
bilateral plaques while Dalit had the least proportion (15% 
vs 2.5%). However, the difference among the ethnic groups 
was not significant as shown in table 5.

Table 5. Site of plaques in different ethnic groups

Site of 
plaque

Ethnicity Frequency (%)
P 

Value
Brah-
man/
Chhetri  

Mad-
hesi Dalit Newar Jana-

jati Total 

None 7(8.8 ) 2(2.5) 2(2.5)  5(6.3) 6(7.5) 22(27.5)

0.93
Ipsilateral 2(2.5) 1(1.3) 2(2.5) 2(2.5) 2(2.5) 9(11.3)

Contralateral 2(2.5) 1(1.3) 2(2.5) 1(1.3) 2(2.5) 8(10)

Bilateral 10(12.5) 5(6.3) 2(2.5) 12(15) 12(15) 41(51.2)

DISCUSSION
The sample size of the study was 80. There were male 
more than female, males were 58.8% and female were 
41.2%. The proportion was similar to the study done in Bir 
Hospital by Amina et.al in which there were 59.05%  male  
and 40.95%  female.4 There was slightly more prevalence 
of female patients  (56.7%) in one recent study by A. 
thapa.14 The mean age of the female patients was 68.5 

years and that of male patients was 63.7 years which was 
more than the mean age of 59 years in study done by 
M.Shaik.15 Younger patients less than 45 years accounted 
for 12 percent in this study which was less than the study 
done in Kathmandu Medical College.14

There were 26.3 percent of Brahman/Chhetri, and 
Newars, other Janajati and Madhesi caste accounted for 
around 25 percent, 27.5 percent and 11 percent, and the 
least was Dalit group 10%. R.Dhungana et al reported 
in his study done in peri urban area of Kathmandu the 
prevalence as around 60% of Brahmans/chhetri,24% 
Newar,11% Janajati and 4.3% Dalit and others.16

The most common risk factors in this study were 
smoking followed by hypertension, dyslipidemia, alcohol 
consumption, diabetes, previous stroke and rheumatic 
heart disease with the frequencies of 57%, 46%, 46%, 
40%, 20%,12%   and 2.5% respectively. Shrestha. A. and 
her team in their study reported that the commonest 
modifiable risk factor was  smoking 60.48% followed 
by excessive intake of alcohol 41.43% , hypertension  
38.57% , Diabetes Mellitus 10 %, Dyslipidemia 9.05 % and 
valvular heart disease 3.33%.4

Carotid plaques were present in 72% of the cases in this 
study, and male had higher prevalence. G. Thapa also 
reported similar frequency of plaque (65%) in ischemic 
stroke patients.7

It was found that around 21% of the cases had unilateral 
carotid plaques and 51% had bilateral carotid plaques in this 
study. One study done in India revealed plaque was found 
bilaterally in 29 patients (39%), only on right side in 16 
patients (21%) and only on left side in 12 patients (16%).17

The study had some limitations. It included only small 
sample size of the patients with ischemic stroke, the 
difference in the prevalence of the carotid plaques in 
different ethnic groups could not be established with 
statistical significance. Hence study with larger sample is 
warranted to study the ethnic difference in prevalence 
of the carotid morphological changes. It is one center 
study only, so the accessibility of the different ethnic 
community to the center might be one limiting factor. 
The study did not find the proportion of ischemic and 
hemorrhagic stroke in different ethnic groups, as the 
study was only conducted in ischemic stroke patients.

CONCLUSION
The prevalence of carotid plaques, the maximum number 
of plaques and the number of bilateral plaques, all were 
highest in Janajati group. However, the mean number of 
the carotid plaque was highest among Dalit group. Further 
larger studies are required to study the association of the 
Nepalese ethnicity with carotid morphological changes.

ETHNIC DIFFERENCE IN CAROTID PLAQUES Shrestha et al.



22  MedPhoenix: JNMC - Volume 6, Issue 1, July 2021

ACKNOWLEDGEMENT
We are deeply indebted to all professors and seniors, 
for their indispensable guidance and encouragement 
during the study. We also extend sincere thanks to all the 
patients included in the study for their co-operation. 

REFERENCES
1.	 WHO. The top 10 causes of death [Internet]. World 

Health Organization. 2020. Available from: http://
www.who.int/en/news-room/fact-sheets/detail/the-
top-10-causes-of-death  

2.	 Benjamin EJ, Virani SS, Callaway CW, Chang AR, 
Cheng S, Chiuve SE, et al. Heart Disease and 
Stroke Statistics—2018 Update: A Report From 
the American Heart Association. Circulation. 2018; 
137(12):e67-e492. [DOI] [Full Text]

3.	 Shrestha S, Poudel RS, Khatiwada D, Thapa L. Stroke 
subtype, age, and baseline NIHSS score predict 
ischemic stroke outcomes at 3 months: A preliminary 
study from central Nepal. J Multidiscip Healthc. 
2015;8:443–8. [DOI]

4.	 Shrestha A, ShahDB,  Koirala SR, Adhikari KR, Sapkota 
S , Regmi PR. Retrospective Analysis of Stroke and Its 
Risk Factors at Bir Hospital. Postgrad Med J NAMS. 
2011;11(2):28–30. [Full text]

5.	 Rajesh M, Richa T. Carotid Doppler Evaluation of 
Transient Ischemic Attack And Stroke Patients And Its 
Correlation With CT Scan Head : A Prospective Study. 
J Dent Med Sci. 2013;7(1):20–5. [DOI]

6.	 Lee W. General principles of carotid Doppler 
ultrasonography. Ultrasonography. 2014 
Jan;33(1):11-7. [DOI]

7.	 Thapa GB, Sundas A, Rauniyar RK. Morphological 
changes in carotid arteries in stroke cases. J Nepal 
Med Assoc. 2013;52(5):251–4. [DOI]

8.	 Bennett PC, Gill PS, Silverman S, Blann AD, Lip GYH. 
Ethnic differences in common carotid intima-media 
thickness, and the relationship to cardiovascular risk 
factors and peripheral arterial disease: The Ethnic-
Echocardiographic Heart of England Screening 
Study. Qjm. 2011;104(3):245–54. [DOI]

9.	 Thapa L, Shrestha S, Kandu R, Ghimire MR, Ghimire S, 
Chaudhary NK, et al. Prevalence of Stroke and Stroke 
Risk Factors in a South-Western Community of Nepal. 
J Stroke Cerebrovasc Dis. 2021 May 130(5). [DOI]

10.	 Bennett L, Dahal DR, Govindasamy P. Caste, Ethnic 
and Regional Identity in Nepal. Furth Anal 2006 Nepal 
Demogr Heal Surv. 2008;1–36. [Google Scholar]

11.	 Stein JH, Korcarz CE, Hurst RT, Lonn E, Kendall CB, 
Mohler ER, et al. Use of Carotid Ultrasound to 
Identify Subclinical Vascular Disease and Evaluate 
Cardiovascular Disease Risk: A Consensus Statement 
from the American Society of Echocardiography 
Carotid Intima-Media Thickness Task Force Endorsed 
by the Society for Vascular. J Am Soc Echocardiogr. 
2008;21(2):93–111.  [DOI]

12.	 Touboul PJ, Hennerici MG, Meairs S, Adams H, 
Amarenco P, Desvarieux M, et al. Mannheim intima-
media thickness consensus. Cerebrovasc Dis. 
2004;18(4):346–9. [DOI]

13.	 Ohira T, Shahar E, Iso H, Chambless LE, Rosamond 
WD, Sharrett AR, et al. Carotid artery wall thickness 
and risk of stroke subtypes: The atherosclerosis risk in 
community study. Stroke. 2011;42(2):397–403. [DOI]

14.	 Thapa A, Shakya B, Yadav DK, Lama K, Shrestha 
R. Changing epidemiology of stroke in Nepalese 
population. Nepal J Neurosci. 2018;15(1):10–8. [DOI]

15.	 Shaik MM, Loo KW, Gan SH. Burden of stroke in 
Nepal. Int J Stroke. 2012;7(6):517–20.  [DOI]

16.	 Dhungana RR, Thapa P, Devkota S, Banik PC, Gurung Y, 
Mumu SJ, et al. Prevalence of cardiovascular disease 
risk factors: A community-based cross-sectional 
study in a peri-urban community of Kathmandu, 
Nepal. Indian Heart J. 2018 Dec;70 Suppl 3(Suppl 
3):S20-S27. [DOI]

17.	 Chamarthi DM, Kumar B DL, R DN, I DP. Color Doppler 
Evaluation of Carotid Arteries in Stroke Patients: A 
Study Conducted in A Rural Tertiary Care Medical 
College Hospital in South India. IOSR J Dent Med Sci. 
2017;16(01):4–9. [DOI] [Full Text] 

ETHNIC DIFFERENCE IN CAROTID PLAQUES Shrestha et al.

http://www.who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://www.who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://www.who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death
http://www.doi.org/10.1161/CIR.0000000000000558
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.2147/JMDH.S90554
https://pmjn.org.np/index.php/pmjn/article/view/58/56
https://doi.org/10.9790/0853-0712025
http://www.doi.org/10.14366/usg.13018
https://doi.org/10.31729/jnma.568
https://doi.org/10.1093/qjmed/hcq187
https://doi.org/10.1016/j.jstrokecerebrovasdis.2021.105716
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Caste%2C+Ethnic+and+Regional+Identity+in+Nepal.+Furth+Anal+2006+Nepal+Demogr+Heal+Surv.+2008%3B1�36.&btnG=
https://doi.org/10.1016/j.echo.2007.11.011
https://doi.org/10.1159/000081812
https://doi.org/10.1161/STROKEAHA.110.592261
https://doi.org/10.3126/njn.v15i1.20021
https://doi.org/10.1111/j.1747-4949.2012.00799.x
https://doi.org/10.1016/j.ihj.2018.03.003
https://doi.org/10.9790/0853-1601110409
http://www.iosrjournals.org/iosr-jdms/papers/Vol16-issue1/Version-11/B1601110409.pdf

	_gjdgxs
	_GoBack
	_Hlk70288460
	_Hlk70288489
	_Hlk70288404
	_GoBack
	_Hlk71022265
	_Hlk71023052
	_Hlk71023198
	_Hlk71023220
	_Hlk71023356

