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                                                                                    Abstract-
 
Objective:

 
Hypertension is one of the major causes of morbidity and mortality in both developed 

and developing countries requiring an urgent controlling strategies. Lifestyle modifications often called 
non-pharmacological strategies are considered the corner stone in the prevention and control of 
hypertension. The purpose of this study was to assess the practice of lifestyle modifications and its 
influencing factors among hypertensive patients in Halibet and Hazhaz Hospitals in Asmara, Eritrea. 

 
Methods:

 
Hospital-based cross-sectional study was conducted among 360 hypertensive patients in 

Halibet and Hazhaz Hospitals of Asmara from February through May 2018. A non-probabilistic 
consecutive sampling was used to select study participants. Data were analyzed using SPSS version 22. 
A bivariate and multivariate analysis was done to determine independent predictors of lifestyle 
modifications among hypertensive patients. Adjusted odds ratio (at 95%CI) and p value < 0.05 was used 
to assert the independent effect of each variable on the outcome variable.   

 
Keywords: hypertension, lifestyle modification, practice, hospital, halibet, asmara.

 
GJMR-I Classification: NLMC Code:

 
WG 340

 

FactorsInfluencingLifestyleModificationPracticeamongHypertensivePatientsACrossSectionalStudyintwoSelectedEritreanHospitals
                                                

 
 

Strictly as per the compliance and regulations of: 

 

 

Global Journal of Medical Research: I
Surgeries and Cardiovascular System 
Volume 20 Issue 4 Version 1.0 Year 2020
Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4618 & Print ISSN: 0975-5888



Factors Influencing Lifestyle Modification Practice 
among Hypertensive Patients: A Cross-Sectional 

Study in two Selected Eritrean Hospitals
Idris M. Idris α, Samuel J. Wolday σ, Brkti Abraham ρ, Daniel Abraham Ѡ, Filmawit Negassi ¥,  

Habtom Mezgebo § & Solomon Mengisteab χ

Abstract- Objective: Hypertension is one of the major causes 
of morbidity and mortality in both developed and developing 
countries requiring an urgent controlling strategies. Lifestyle 
modifications often called non-pharmacological strategies are 
considered the corner stone in the prevention and control of 
hypertension. The purpose of this study was to assess the 
practice of lifestyle modifications and its influencing factors 
among hypertensive patients in Halibet and Hazhaz Hospitals 
in Asmara, Eritrea.  

Methods: Hospital-based cross-sectional study was 
conducted among 360 hypertensive patients in Halibet and 
Hazhaz Hospitals of Asmara from February through May 2018. 
A non-probabilistic consecutive sampling was used to select 
study participants. Data were analyzed using SPSS version 22. 
A bivariate and multivariate analysis was done to determine 
independent predictors of lifestyle modifications among 
hypertensive patients. Adjusted odds ratio (at 95%CI) and p 
value < 0.05 was used to assert the independent effect of 
each variable on the outcome variable.  

Results: The study revealed that 258 (71.7%) of the 
respondents attained the recommended lifestyle modification 
practices, while the remaining 28.3% had poor practice. The 
study found that being female [AOR (CI): 1.8 (0.63, 4.85), 
p<0.05], Having higher educational status[AOR (CI): 2.02 
(0.69, 4.28), p value< 0.001], Being married[AOR (CI): 3.2 
(0.79, 7.26), p<0.05], Less than 5 years duration since 
diagnosis [AOR (CI): 1.92 (0.65, 4.89), p<0.05], and Being 
educated about the importance of lifestyle modifications[AOR 
(CI): 2.3 (1.14, 5.89), p ≤ 0.05)] were factors significantly 
influenced the practice of lifestyle modification. 

Conclusion: Lifestyle modification practices among 
hypertensive patients were relatively high in this study. 
Therefore, patients should be given a sustainable advice and 
support to achieve and maintain best outcomes of lifestyle 
modification practices. 
Keywords: hypertension, lifestyle modification, practice, 
hospital, halibet, asmara. 
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I. Background 

ypertension is a global public health challenge 
due to its high prevalence and the associated 
risk of stroke and cardiovascular diseases in 

adults. Out of the total 7.5 million deaths caused by 
hypertension worldwide, about 12.8% of the total annual 
deaths occur in Sub-Saharan Africa (SSA)[1, 2]. 
Recently, hypertension has emerged as a major public 
health problem in SSA [3] due to the globalization and 
modernization trends, characterized by a sedentary style 
of life and consumption of diet rich in refined 
carbohydrates and animal fat. Hypertension has been 
found to be a significant cause of renal and 
cardiovascular diseases [4]. On the top of being the 
highest risk factor for death globally, hypertension is 
found responsible for 62% of cases of cerebrovascular 
disease  and  49%  of  cases  of  ischemic  heart 
disease [5, 6]. 

Adoption of a life style modification is of critical 
importance for preventing and managing hypertension. 
It does not only reduce blood pressure but can delay 
the incidence of hypertension, enhance antihypertensive 
drug efficacy, and decrease cardiovascular risk [7].  In 
patients with hypertension, life style modification can 
serve as initial treatment before the start of drug therapy 
and as an adjunct to medication-controlled blood 
pressure (BP), these therapies can facilitate drug step-
down and drug withdrawal in highly motivated 
individuals who achieve and sustain lifestyle changes [8, 
9]. The recommended practice of a lifestyle modification 
includes weight reduction, salt restriction, and physical 
activity, smoking cessation and abstaining from alcohol 
[7, 10]. 

As reported in different studies age, marital 
status, gender differences, income, getting health 
information, the existence of co-morbidity, knowledge 
on hypertension, duration of treatment and educational 
status were factors found to influence lifestyle 
modification practice [11–16]. Little is known about life 
style modification practice among hypertensive patients 
in Eritrea. It is to this view that, the determination of 
practice to lifestyle modifications among hypertensive 
patients becomes crucial. This current study therefore 
pursued to assess the practice rate of lifestyle 
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modifications and its influencing factors among 
individuals living with hypertension in Asmara, Eritrea. 

II. Methods 

a) Study Design/Setting  
This was a hospital based cross-sectional study 

conducted among hypertensive patients at the 
hypertension clinics of Hazhaz and Halibet hospitals 
from February through May 2018. These two hospitals 
located in Asmara (the capital of Eritrea) are the only 
hospitals providing follow up care for hypertensive 
patients. Hazhaz hospital is located in North West of 
Asmara; while Halibet hospital is located in the North 
East of the city. Both the hospitals provide a 
comprehensive out-patient and in-patient services. 

b) Study Population and Sample Recruitment  
The target population was hypertensive patients 

who were on antihypertensive therapy attending the 
hypertensive clinic. There were about 5860 registered 
hypertensive patients in Halibet and Hazhaz Hospital 
taking antihypertensive medication regularly as 
outpatient follow-up. Among these patients, 3410 were 
from Hazhaz Hospital and the remaining 2450 were from 
Halibet hospital. The sample size was determined using 
a single population proportion by assuming 50% 
proportion of the patients practiced lifestyle 
modifications with 95% confidence interval and 5% 
margin of error. To attain a strongest statistical power 
and effect size, adding a population correction formula 
and non-response rate, the sample size was projected 
to 360 participants. The sample size for Halibet and 
Hazhaz hospital was calculated as per proportion of the 
population of each hospital. Patients were approached 
during their follow up time using a consecutive non 
probability sampling method until the required sample 
size was reached. Pregnancy induced hypertension, 
health professionals under antihypertensive and patients 
diagnosed of hypertension for less than three months 
were excluded. 

c) Research Variables  
Dependent variable: Patients practice level to 

life style modification was the outcome variable.  

The independent variables include: Patients socio 
demographic characteristics (age, sex, religion, 
occupation, monthly income and marital status) and 
Blood pressure and medication characteristics (current 
BP, number of drugs, hospitalization history, comorbid 
disease, duration of disease, dosage and number of 
pills per day).  

d) Data Collection Tool 
A well-reviewed, pretested and structured 

questionnaire which consisted of three sections was 
used to collect data. The first section covered the 
demographic data of the study participants which 
includes age, gender, socioeconomic level, marital 

status, occupation status and religion. The second 
section comprised clinical and medication 
characteristics. The third section constituted questions 
pertaining to life style modification practices which 
include: adopting low salt healthy diet, avoiding 
smoking, avoiding alcohol consumption, physical 
activity and weight management. The lifestyle 
modification practices were measured using 
questionnaires adapted from WHO STEPS 
questionnaires [10]. Hypertension self-care activity 
scales [7] were specifically adopted to measure the 
lifestyles practices questions in the local context. 

e) Life Style Modification Practice Measurements 

Physical activity: Physical activity was assessed by two 
items. “How many of the past 7 days did you do at least 
30 minutes total of physical activity?” and “how many of 
the past 7 days did you do a specific exercise activity 
(such as walking, aerobics or biking) other than what 
you do around the house or as part of your work?” 
Responses were summed (Range 0–14) patients who 
scored eight and above were coded as a having good 
physical activity practice. All others coded as poor 
practice. 

Low-salt diet: Ten items were used to assess practices 
related to eating a healthy diet, avoiding salt while 
cooking and eating or any kind of added salt, and 
avoiding foods high in salt content. A mean score was 
calculated. Scores of five or above indicate that patients 
followed the low-salt diet and considered as having 
good low salt diet practice. 

Smoking: Smoking status was assessed with one item, 
“How many of the past 7 days did you smoke a 
cigarette?” Respondents who reported none were 
considered as “nonsmokers”. 

Weight
 

management:
 

Ten items assessed using 
activities undertaken to manage weight through dietary 
practices such as reducing portion size and making 
food substitutions (low fat and high fiber intake) as well 
as exercising to lose weight during the past 30 days.  

Response categories ranged from strongly 
disagree (1) to strongly agree (5). Responses were 
summed creating a range of scores from 10 to 50. 
Participants who report that they agreed or strongly 
agreed with all ten items (score ≥40) were considered 
to have a good weight management practice.

 

Alcohol-
 
Alcohol intake was assessed using 3-items. Not 

drinking any type of alcohol containing drinks was 
considered as good practice with regard to alcohol 
consumption. 

 

f)
 

Ethical Approval
 

After Approval of the study
 
was obtained from 

“Research and Ethical Committee” of the School of 
Nursing, Asmara College of Health Sciences (ACHS),  
support letter from the School of Nursing, ACHS, was 
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taken to Hazhaz and Halibet medical officers for 
allowing data collection. Each study participant was 
adequately informed about the purpose, method and 
anticipated benefit of the study by the data collectors. 
Verbal and written consent was obtained from study 
participants and anonymity was maintained to ensure 
confidentiality. The responders’ right to refuse or 
withdraw from the study was also respected fully. And all 
patients who were able to give informed consent by their 
signature (could be thumb signature) were invited to 
participate in the study. 

g) Data Collection Procedures 
The questionnaire was translated from English 

to Tigrinya (native language) and then back to English 
by other translator to ensure its consistency. In order to 
recognize the weakness, strength and consistency of 
the questionnaire, the questions were first piloted in 
Halibet hospital at the hypertension clinic on 36 
hypertensive patients selected randomly. The 
questionnaire was found consistent, clear in language 
and comprehendible, thus no modifications was done 
during the main study. However, due to increased 
absenteeism and non-response rate of the randomly 
selected individuals, the researchers decided to adopt a 
non-probabilistic convenience sampling during the main 
study. Data were collected by the researchers using 
face to face interview method.  

h) Data Analysis  
Data analysis was performed using SPSS 

(Statistical Package for Social Sciences) version 22. 

Descriptive statistics of the demographic and other 
clinical variable was illustrated using frequencies and 
tables. Lifestyle modification practices containing 
physical exercise, low salt diet, alcohol consumption, 
smoking and weight management practices was 
classified as a ‘good practice’ and ‘poor practice’. 
Participants who scored above the mean in all 
recommended lifestyle questions were labeled to have 
“good” ‘lifestyle modification practices. Bivariate 
analysis was done to find out the strength of the 
associations of each independent variable with the rate 
of lifestyle modification practice. Significant variables at 
the bivariate level were further analyzed using 
multivariate analysis to adjust the confounding effect. A 
p-value of < 0.05 was considered significant during the 
analysis. 

III. Result 

a) Socio Demographic Characteristics  
The study included 360hypertensive patients. 

The mean age (±SD) of the participants was 62.4 years 
(±8.6) with majority (49.2%) of the participants were 
within the age range of 52 - 68 years. Most of the 
participants were married (79.2%), females (54.4%), 
unemployed (78.3%), and have had secondary and 
above educational level (38%). Majority of the 
participants (83.3%) were orthodox Christians (Table 1).  

 
 

  

Variables 
 

Frequency (N= 360) Percent (%) 

Age in years (Mean±SD: 62.4±8.6) 
  

 
18-34 6 1.7 

 
34-51 54 15 

 
52-68 177 49.2 

 
69-85 123 39.1 

Sex 
   

 
Male 164 45.6 

 
Female 196 54.4 

Marital status 
   

 
Married 285 79.2 

 
Single 21 5.8 

 
Divorced/widowed 54 15 

Religion 
   

 
Orthodox 300 83.3 

 
Catholic 21 5.8 

 
Muslim 34 9.5 

 
Protestant 5 1.4 
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Table 1: Socio-demographic characteristics of hypertensive patients in Hazhaz and Halibet Hospitals, Asmara, May 
2018 (N = 360)



Employment status 
   

 
Unemployed 282 78.3 

 
Employed 78 21.7 

Educational status 
   

 

Illiterate 128 35.6 

 

primary 95
 

26.4
 

 

Secondary and above
 

137
 

38
 

The mean duration of hypertension among the 
participants was 5.2 years (SD±2.3). Only 19.2% of the 
respondents had history of hospitalization due to 
hypertension and more than half (57.5%) had 
comorbidities like heart disease and diabetes. Majority 
of the respondents (56%) had a controlled blood 
pressure <140/90. eighty nine (24.7%) of the study 

subjects had taken the medication for more than ten 
years and only 8.3% of the respondents had taking the 
medication for less than one year. More than one-third 
of the participants (35.6%) had family history of 
hypertension. Majority of the participants (84%) have 
taken a routine education by health personnel about the 
practices of lifestyle modification (Table 2). 

Table 2: Medication and health related factors among hypertensive patients in Hazhaz and Halibet Hospitals, 
Asmara, May 2018 (N = 360)

Variables
  

Frequency (N=360)
 

Percent (%)
 Hospitalization history

 
 

 

Yes 69
 

19.2
 

 

No
 

291
 

80.8
 Blood pressure

 
  

 

<140/90
 

202
 

56
 

 

>=140/90
 

158
 

44
 Duration of hypertension  (Mean±SD: 5.2±2.3)

 

 

≤ 2 year
 

30
 

8.3
 

 

2-4 years
 

92
 

25.6
 

 

5‐7 yrs.
 

70
 

19.4
 

 

8‐10 yrs.
 

79
 

21.9
 

 

> 10 yrs.
 

89
 

24.7
 Family history of hypertension

 

 

Yes 128
 

35.6
 

 

No
 

232
 

64.4
 Having comorbid disease*

    

 

Yes 153

 

42.5

 

 

No

 

207

 

57.5

 Dosage frequency per day

 
 

 

Once daily

 

140

 

38.9

 

 

Two times a day

 

179

 

49.7

 

 

Three times or more

 

41

 

11.4

 Number of pills per day

 
 

  

 

One pill

 

109

 

30.3

 

 

Two pills

 

158

 

43.9

 

 

Three pills

 

51

 

14.2

 

 

Four and above pills

 

42

 

11.7

 Being educated on lifestyle modifications by health personnel

 

 

Yes 302

 

84
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   b)

 

Lifestyle Modification Practice

 

Two hundred and

 

fifty eight (71.7%) of the respondents attained

 

the recommended

 

lifestyle modification 
practices, while the remaining 28.3% had poor practice (Figure 1).

 

  

 

Figure 1:

 

Prevalence rate of Life style modification practice among hypertensive patientsin Hazhaz and Halibet 
Hospitals, Asmara, May 2018 (N = 360)

 

The mean (±SD) score for physical activity was 
6.36(±2.45),

 

with the maximum score of 14. Out

 

of the 
total participants, two hundred and seven (57.5%) had a 
good physical exercise practice.

 

The mean (±SD)

 

score 
for low salt diet was 6.59(±2.03). From the patients,

 

318 
(88.3 %) practiced the recommended healthy diet with 
low diet salt. From the items with a maximum score of 

50, the mean (±SD) score of weight management 
practice of the respondents was 39.6(±8.43). Two 
hundred forty eight (68.9%) patients had good weight 
management practices. One hundred eighty (87.8%) did 
not drink alcohol and One hundred eighty-seven

 

(95.8%) 
were non-smokers (Table 3). 

 Table 3:

 

Distribution of Life style modification practices among hypertensive patients in Hazhaz and Halibet 
Hospitals, Asmara, May 2018 (N = 360)

Adherence to Lifestyle Modifications

 

Frequency (N=360)

 

Percentage (%)

 

Practicing regular physical exercise

 
  

 

Yes 207

 

57.50%

 

 

No

 

153

 

42.50%

 

Alcohol consumption

 
   

 

Never drinks

 

316

 

87.80%

 

 

Drinks

 

44

 

12.20%

 

Weight management practices

 
  

 

Good

 

248

 

68.90%

 

 

Poor

 

112

 

31.10%

 

Smoking status

 
   

 

Non smokers

 

345

 

95.80%

 

 

Smokers

 

15

 

4.20%

 

Lowering salt intake

 
   

71.7, 72%

28.3, 28%

Lifestyle Modifications Practice 

Good Practice

Poor Practice
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Yes 318 88.30%

  No 42 11.70%



 
  

   

c)

 

Predicators of Lifestyle Modification Practice

 

Factors related to educational level, marital 
status, gender, duration of disease, and being educated 
about lifestyle modifications were found to have 
significant association with lifestyle modification 
practices. The practice of lifestyle modification was

 

2.02 
times better practiced among patients reached 
secondary and above educational level compared to the 
lower educated patients [AOR (CI): 2.02 (0.69, 4.28), p 
value< 0.001]. similarly, participants who reported of 
being educated by health personnel on lifestyle 
modifications were 2.3 times more likely to adhere on 
lifestyle modification practices [AOR (CI): 2.3 (1.14, 

5.89), p ≤ 0.05)].

 

Female [AOR (CI): 1.8 (0.63, 4.85), 
p<0.05] and married [AOR (CI): 3.2 (0.79, 7.26), 
p<0.05] patients were 1.8 and 3.2 times more likely to 
practice lifestyle modifications than their counter parts. 
Those who had hypertension for less than 5 years 
duration [AOR (CI): 1.92 (0.65, 4.89), p<0.05] were 
significantly associated with high rate of adherence to 
lifestyle modification practices. Factors related to age, 
religion, blood pressure reading, dosage and frequency 
of drugs,

 

Family hypertension history and comorbidity of 
disease didn’t had significant influence on practice of 
lifestyle modification

 

(Table 4)

 Table 4:

 

Predicators of lifestyle modification practice among hypertensive patients in Hazhaz and Halibet Hospitals, 
Asmara, May 2018 (N = 360)

 
Characteristics

 

Lifestyle Modification 
Practice

 

COR (95% CI)

 

AOR (95% CI)

 

Good N(%)

 

Poor N (%)

 
Female sex

 

146 (74.5)

 

50 (25.5)

 

2.32 (0.95, 6.23)**

 

1.8 (0.63, 4.85)**

 
Age < 60 years

 

98 (66.2)

 

50 (33.8)

 

1.98 (0.65, 4.23)**

 

1.2 (0.03, 5.09)

 
Being employed

 

42 (53.8)

 

36 (46.2)

 

1.12 (0.23, 3.52)

 
Married 217 (76)

 

68 (24)

 

3.62 (1.22, 8.65)***

 

3.2 (0.79, 7.26)**

 
Christian religion

 

125 (38.3)

 

201 (61.7)

 

0.83 (0.45, 3.12)

 
Secondary/above education

 

93 (68)

 

44 (32)

 

2.4 (0.86, 5.29)***

 

2.02 (0.69, 4.28)***

 
Hospitalization history

 

35 (51)

 

34 (49)

 

0.98 (0.33, 2.51)

 
Duration of disease < 5 years

 

88 (72)

 

34 (28)

 

2.85 (1.32, 7.89)**

 

1.92 (0.65, 4.89)**

 
Familyhypertensive history

 

59 (46)

 

69 (54)

 

0.85 (0.22, 2.43)

 
BP < 140/90 mmHg

 

107 (52.9)

 

95 (47.1)

 

1.14 (0.63, 3.25)**

 

0.8 (0.41, 2.73)

 
Having comorbid disease

 

74 (48.4)

 

79 (51.6)

 

0.79 (0.11, 2.69)

 
Taking drugs > twice/day

 

108 (49)

 

112 (51)

 

0.89 (0.31, 3.23)

 
Educated about good lifestyle 

 

224 (74)

 

78 (26)

 

2.6 (1.19, 6.89)***

 

2.3 (1.14, 5.89)**

 
BP: Blood Pressure; **, **: P value < 0.05 and P value < 0.001 respectively

IV.

 

Discussion

 This study determined lifestyle modification 
practices among hypertensive patients of Hazhaz and 
Halibet hospital. Findings of the

 

study showed that out 
of the 360 participants enrolled, two hundred and fifty 
eight (71.7%) were adherent to life style modification 
practices. This finding is comparable with a study done 
in china[17]

 

but higher than from study done in Saudi 
Arabia and Ethiopia [12, 15]. Among lifestyle 
modifications,

 

about (56%) had good physical exercise 
practice; almost (69%) had good weight management 
practices

 

and 88.3% had low salt intake. Other studies 
done in Saudi Arabia and USA reported lower results 
with regard to the lifestyle modification items [12,18].

 
The

 

discrepancies in lifestyle modification practices 
between our study and the others may be attributed to 
settings difference. Another reason could be the 

socioeconomic and sedentary lifestyle differences 
between the populations.

 

Association between factors

 

and the practice of 
lifestyle modification showed that level of education and 
awareness about lifestyles, marital status, gender and 
duration of disease significantly influenced the general 
practice of lifestyle modifications. Participants

 

who had 
secondary and above education and those who were 
educated about lifestyle modifications were more likely 
to practice lifestyle modifications.

 

This is consistent with 
the study done Nigeria and

 

Botswana in which the 
practice of lifestyle modification was higher as

 

educational status increases [13, 14].

 

Similar study 
conducted in Ethiopia [19] reported that the level of 
lifestyle modification practice was significantly 
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associated with higher educational status. This could 
probably be due to the fact that highly educated 
patients have better chance to come across 



considerable information on the disease from different 
educational sources.

 

Some studies [ 15, 20] reported that longer 
duration of treatment were found to have had good 
lifestyle modification, while others reported to the 
reverse i.e. those patients with longer years

 

of treatment 
were shown to have reduced odds of adherence. 
Findings of

 

our study showed better practice of lifestyle 
modification

 

among patients having hypertension 
treatment for less than 5 years than those living for more 
than 5 years with hypertension treatment. The reason of 
the difference could be due to the fact that those who 
have had hypertension for longer duration do not see 
the condition as life threating anymore (as they think that 
they adapted it normal) as compared to those with 
shorter duration who might follow strict lifestyle 
modification practices. 

 

Patients without comorbidity were more likely to 
practice lifestyle modification in studies

 

done in India 
and Ethiopia [11, 15]. Likewise, about 52% of the 
comorbid participants in our study were poorly adherent 
to practice lifestyle modifications, though the difference 
was not significant. This might be explained that the 
presence of comorbidities can worsen the conditions of 
the patientsand make them unable to adhere to practice 
lifestyle changes.

 

Various studies depicted an increased odd of 
adhering to lifestyle modification practices

 

among 
married patients [16, 20]. Consistently, findings of our 
study indicated significantly good practice of lifestyle 
modification among married and female patients. The 
reason for the good practice of lifestyle modification

 

in 
married couples could probably be due to the support 
they get from their spouse helping them to positively 
practice

 

diet and exercise recommendations.

 

Findings from this study showed that 
participants who reported of being educated on the 
importance of lifestyle modifications

 

were significantly 
associated with good practice

 

of lifestyle modification. 

 
V.

 

Limitations of the Study

 
Lack of adequate studies in our country made 

comparison difficult for the lifestyle changes. The fact 
that the data was self-report from the participants, the 
results might be subjected to recall bias

 

and there may 
be the denial of poor practices from the respondents, 
which affects the result of the study. Researchers have 
tried their top best to build a rapport with the patients to 
collect sincere data from the respondents. This

 

was a 
quantitative study where a questionnaire was only used 
to collect information; therefore a qualitative study may 
be of value to explore the subject further. The study was 
conducted in the capital city only, hence generalizability 
of the results for the whole nation is difficult. Further 
nationwide study is recommended. 

 VI.

 

Conclusion

 
This study revealed a relatively higher lifestyle 

modification practice among the hypertensive patients. 
Female gender, Duration of the hypertension diagnosis 
(< 5 years),

 

Higher educational level, Married and being 
educated about lifestyle modifications were factors 
significantly associated with good lifestyle modification 
practice.

 

In addition to

 

their pharmacologic therapy, 
hypertensive patients should be given education, advice 
and support to achieve and maintain best outcomes of 
lifestyle modification practices

 

to better control their 
blood pressure.
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Aim:

 
Coronary artery bypass grafting (CABG) is one of the most common cardiac 

surgery done in Hong Kong for ischemic heart diseases.
 We report a case of a 55-year-old man who demonstrated native coronary artery spasm 

following on-pump CABG which was managed by intra-aortic balloon pump (IABP) insertion and 
vasodilators.

 
Method:

 
A 55-year-old man, ex-smoker, with history of PVD, presented with unstable angina. 

CABG was performed and the procedure was unremarkable. 2 hours after operation, patient 
developed sudden

 
cardiac arrest. Bedside sternotomy was performed, findings was 

unremarkable. IABP was inserted and later further supported by VA ECMO. Coronary angiogram 
showed diffuse spasm all three native major coronary arteries, demonstrating competitive flow. 
All three native coronary arteries responded to Glyceryl trinitrate (GTN) infusion. Two bypass graft 
(LSV and LIMA) was patent. The coronary artery spasm improved with continuous GTN infusion.   
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Coronary Artery Spasm– An Uncommon 
Condition after CABG

Lau Kwun-Wang Ambrose α, Chengwai-Yeung Rechard σ, Chan Ho-Yan Howard ρ  
& Cheung Hung-Leong Ѡ

Abstract- Aim: Coronary artery bypass grafting (CABG) is one 
of the most common cardiac surgery done in Hong Kong for 
ischemic heart diseases. 

We report a case of a 55-year-old man who 
demonstrated native coronary artery spasm following on-
pump CABG which was managed by intra-aortic balloon 
pump (IABP) insertion and vasodilators. 

Method: A 55-year-old man, ex-smoker, with history of PVD, 
presented with unstable angina. CABG was performed and the 
procedure was unremarkable. 2 hours after operation, patient 
developed sudden cardiac arrest. Bedside sternotomy was 
performed, findings was unremarkable. IABP was inserted and 
later further supported by VA ECMO. Coronary angiogram 
showed diffuse spasm all three native major coronary arteries, 
demonstrating competitive flow. All three native coronary 
arteries responded to Glyceryl trinitrate (GTN) infusion. Two 
bypass graft (LSV and LIMA) was patent. The coronary artery 
spasm improved with continuous GTN infusion. 

Results: This case illustrates coronary artery spasm, an 
uncommon post-CABG condition. It has an extremely high 
mortality and morbidity. It may occur anytime intra-operatively 
or immediate post-operative. It is still unclear on the actual 
etiology of coronary artery spasm after CABG. The standard 
for diagnosis is coronary angiogram, demonstrating diffuse 
coronary artery spasm responsive to intravenous injection of 
vasodilator agents. Management includes vasodilators, 
especially calcium channel blockers, supportive managemnt 
and Rho-inase inhibitor 

Conclusion: Our patient is fortunate to survive with minimal 
organ dysfunction and minimal functional impairment. We 
must be aware of this rare but extremely high mortality post 
CABG condition, and to act immediately. 
Keywords: CABG, coronary artery spasm. 

I. Case Report 

n ischemic heart diseases, first line treatment would 
be lifestyle modifications, followed by medical 
treatment (most commonly antiplatelets) and 

percutaneous coronary intervention (PCI). Coronary 
Artery Bypass Graft (CABG) is mainly reserved for 
ischemic heart diseases refractory to optimal medical 
treatment, triple vessel diseases, left main diseases.  
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We report a case of 55-year-old man, ex-
smoker, presented with unstable angina. He was put on 
dual anti-platelet agents, but failed optimal medical 
therapy. He was also later found to be refractory to 
multiple PCI. He has also bilateral lower limb peripheral 
vascular diseases (PVD), with right common femoral 
artery and right superficial femoral artery stenosis with 
angioplasty done before. 

As part of the work-up, coronary angiogram 
showed left main and triple vessel diseases. Pre-
operative echocardiography confirmed good left 
ventricle ejection fraction (60-65%). CABG procedure 
was performed with a long saphenous vein (LSV) to 
obtuse marginal (OM) branch and left internal mammary 
artery (LIMA) to left anterior descending (LAD) artery. 
Intra-operative transit-time flow measurement showed 
satisfactory flow to both LSV and LIMA grafts. Weaning 
from the cardiopulmonary bypass (CPB) was uneventful. 
The patient returned to cardiac care unit (CCU) in a 
stable condition with continuous low dose noradrenaline 
infusion. Patient was kept intubated in CCU. Patient’s 
blood pressure was on high side and therefore systemic 
intravenous Glyceryl trinitrate (GTN) infusion was started 
at low dose. 

2 hours after operation, patient developed 
sudden cardiac arrest with unmeasurable blood 
pressure. Cardiac monitoring showed ventricular 
fibrillation (VF). Shock was given and cardiopulmonary 
resuscitation (CPR) was initiated immediately. Bedside 
sternotomy was performed, and internal cardiac 
massage was carried out. There was no obvious 
bleeding or oozing from cardiac surface or suture lines. 
There was no sizeable pericardial effusion. Cardiac 
activity returned after 18 minutes of CPR. IABP was 
inserted via left femoral artery for hemodynamic support.  

Patient was transferred to operating theatre for 
central VA ECMO (Veno-arterial Extracorporeal 
Membrane Oxygenation) as peripheral VA ECMO was 
contraindicated due to severe PVD. Intra-op TEE 
showed global hypokinesia especially at inferior and 
apex region. Transit-time flow measurement showed 
flow rate of 70mL/min for LIMA graft with a PI of 2.4, and 
flow rate of 86mL/min for LSV graft with a PI of 2.9. 

 Coronary angiogram after stabilization showed 
diffuse spasm all three native major coronary arteries 
(LAD, LCx, RCA), demonstrated competitive flow. All 
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three native coronary arteries responded to GTN 
infusion. Two bypass graft (LSV and LIMA) was patent. 

 

 

The coronary artery spasm improved with 
continuous GTN infusion. IABP was later removed, Serial 
echocardiogram showed gradual improvement in left 
ventricular ejection fraction (LVEF), with down trending 
cardiac enzymes. IABP was removed and patient was 
discharged to high dependency unit (HDU) and 
subsequently to general cardiothoracic ward. Patient 
was discharged on postoperative day 15. 

 

II.
 

Discussion
 

This case illustrates coronary artery spasm, an 
uncommon post-CABG condition. Literature reviewed 
was carried out for case reports post CABG coronary 
artery spasm. The incidence was reported to be 
between 0.8 % - 1.3% among all CABG patients

 
[1]. It 

has an extremely high mortality and morbidity. It may 
occur anytime intra-operatively or immediate post-
operative. It may involve native coronary arteries or 
manipulated bypass grafts

 
[2]. RCA is most commonly 

involved
 

It is still unclear on the actual etiology of 
coronary artery spasm after CABG, but literature review

 

proposes several factors to be the culprit: oxidative 
stress, vascular damage, high levels of vasoconstrictors, 
electrolyte disturbances, hypothermia, hypocapnia, pre-
operative use of anti-hypertensives, and paradoxically 
high dose of nitroglycerine[3]. 

 

Coronary artery spasm is most commonly 
presented as ST segment elevation, hemodynamic 
instability and arrhythmias. Often the first sign of 
presentation is immediate cardiac arrest with VF[3]. The 
standard for diagnosis is coronary angiogram[4], 
demonstrating diffuse coronary artery spasm responsive 
to intravenous injection of vasodilator agents. 

 
 

Several pre-operative measures were also 
proposed to avoid coronary artery spasm: avoid 
excessive manipulation of heart, avoid hypothermia, 
avoid excessive use of carbon dioxide in deair 
procedure (inducing vasoconstriction). Management 
options include conventional vasodilators, especially 
calcium channel blockers

 
[3]. Some researchers also 

propose the usefulness of fasudil, a Rho-linase inhibitor, 
in intractable severe coronary artery spasm after CABG 
resistant to conventional vasodilators

 
[5].

 

Our patient
 
is fortunate to survive with minimal 

organ dysfunction and minimal functional impairment.
 

We must be aware of this rare but extremely high 
mortality post CABG condition, and to act immediately. 
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The Evolution of Mitral Valve Repair in India
Varun Bansal α & A. Sampath Kumar σ

Abstract- This is a review of the evolution of Mitral valve repair 
in India. Because of the prevalence of Rheumatic heart 
disease in India most of the techniques have been developed 
for this etiology. There was a need to adapt these techniques 
for the poor patients in order to reduce cost. As a 
consequence this review does not allude to the commercially 
available rings. Also this review does not cover the areas of 
ischemic and degenerative Mitral regurgitation because these 
techniques were not developed in India and only a couple of 
publications mention results in these two etiologies.  
Keywords: rheumatic heart disease, mitral regurgitation, 
mitral valve repair.  

I. The Beginning 

losed Mitral valvotomy (CMV): Mitral Valve 
surgery came to India in the early 50’s, Reeve 
Betts and Gopinath in Vellore1,2 Leigh Collis in 

Aundh near Pune and PK Sen in Bombay began to 
perform CMV with immense success. Although confined 
to Rheumatic Mitral Stenosis it was an operative 
procedure easily applicable to most patients. Rheumatic 
Heart Disease (RHD) was rampant and the leading 
cause of mitral valve disease. Patients with significant 
Mitral regurgitation (MR) had to wait longer to be treated 
by surgery3,4.  

II. Mitral Valve Replacement (MVR) 

It was in early 60’s that open heart surgery 
become possible. Christian medical college (CMC),

 

Vellore
 
3,4,5, King Edward memorial (KEM) hospital in 

Bombay, Madras Medical College in Chennai, All India 
Institute of Medical Sciences (AIIMS)6,7 in Delhi and few 
other centres began MVR for Rheumatic mitral 
regurgitation7. This step actually began the procedure 
of MV surgery. Surgeons from KEM in Bombay and 
AIIMS in Delhi began a program of stented homograft 
MVR. The stents were imported and cadaver Aortic 
valves were carefully sutured and used as substitute for 
the mitral valve. It was evolutionary and also 
revolutionary since it helped these poor patients by 
reducing the expense as well as avoiding 
anticoagulation. It was only applicable to patients with 
isolated mitral valve disease (MS or MS+MR). Patients 
with additional Aortic valve disease could not benefit 
from these stented valves. 
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III. Mitral Valve Repair 

Realising the hardships of patients, especially 
children and adolescents, women in child bearing age, 
few surgeons introduced mitral valve repair (1968) in 
highly selected patients. Dr. Gopinath in Delhi and 
Nemish Shah, and K N Dastur in Bombay Began to 
repair the MV in a few patients. There was no 
Echocardiography and on table and postoperative 
assessment depended on intuition, clinical examination 
and immediate postop left atrial (LA) pressure tracing. 
The results were quite unpredictable and unsatisfactory. 
In the late 70’s M mode Echocardiography became 
available for assessment of the mitral regurgitation pre 
and postoperatively. This actually dampened the 
enthusiasm for repair since the results appeared 
unsatisfactory. The techniques used were only the 
Wooler Commissural plication and a circular suture (akin 
to the DeVega Technique). The Duran and Carpentier 
annuloplasty rings were expensive. Surgeons in Bombay 
used a piece of Teflon felt to mould the posterior mitral 
annulus with limited success in selected patients.  

The introduction of 2D and Doppler 
Echocardiography in the early 80’s made the 
assessment of mitral regurgitation more accurate. It also 
provided additional and vital information on MV 
morphology such as thickening, prolapse, rupture of 
chordae and perforation in endocarditis. Mitral 
regurgitant jets were visible and degree of MR could be 
assessed more accurately. Surgeons were now more 
careful in selection of patients for MV repair and 
postoperative assessment was more frequently 
performed non-invasively.  

The MV Repair program took a giant leap in the 
year 1982 at AIIMS8-16. Expertise in Echocardiography 
combined with a modified Denton Cooley technique (C 
ring annuloplasty) in addition to other Carpentier 
techniques of cleft suture, chordal shortening/transfer 
improved the results greatly. Cardiologists who were 
reluctant to refer patients for repair were now more 
enthusiastic and recommended repairs. Postoperative 
Echo assessment and careful follow up of these patients 
added to the enthusiasm to repair the Mitral17-24, 
Tricuspid and even the Aortic valves in patients with 
RHD25-28.  

A second technical procedure introduced at the 
AIIMS, of Cusp thinning19 by peeling off the fibrous 
layer of deposit from the Anterior Mitral Leaflet (AML) 
and Posterior Mitral Leaflets (PML) made the leaflets 
larger, thinner and more pliable providing a more 
successful correction of MR with better co-optation. 
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Another simple technique for Chordal shortening at the 
cusp level proved useful in correcting prolapsed 
chordae 21.  

By 1990, Trans Oesophageal Echo27 (TEE) was 
introduced and proved extremely useful in on table 
assessment of morphology, severity of regurgitation and 
assess the effects of the above technical modification. 
Postoperative assessment on table improved the 
learning and correction of residual MR at one operation 
14,27-29. This reduced the complications and satisfied 
the cardiologists in the postop assessment. MV repair 
had reached the goal of a routine procedure and was 
taught to residents in training.  

Workshops, Video clips, live demonstrations 
and publication of good results extended to children, 
adolescent and childbearing women encouraged 
surgeons to learn and apply these techniques. It 
benefitted a large number of patients by reducing cost, 
improving survival, avoiding anticoagulation and its 
consequences for up to 15-20 years following the 
procedure. 

 

MV repair had come to stay. Patients are 
seeking repair and surgeons are applying these 
techniques both in India and abroad. South East Asian 
surgeons are recognised the world over 30-35as experts 
in repair of rheumatic mitral valves. 

 

Ethical statement:
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Myopia affects approximately 25% of the population. High myopia is defined by a refractive error 

of more than -6D or an axial length of more than 26 mm (1-3), it is accompanied by degenerative changes 
in the eye tissues. It is recognized as a risk factor for the onset of cataracts. (4)

 Our present work aims to assess the difficulties, peculiarities, and complications of cataract 
surgery in highly myopic eyes. 

 Materials and methods:
 
We conducted a prospective comparative study, were included 79 highly myopic 

patients scheduled for cataract surgery (LA> 26 mm) and 80 patients candidates for cataract surgery as 
a control group. Patients with pseudo-exfoliation, glaucomatous syndrome, operated for retinal 
detachment, or with a history of uveitis were excluded. Statistical analysis was performed by SPSS 
software.   
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Cataract Surgery in Highly Myopic Eyes
Fatine El Alami α, Rayad Rachid σ, Imane Adnane ρ, Salma Chikhaoui Ѡ, Adil Mchachi ¥, 

Laila Benhmidoune §, Abderrahim Chakib χ & Mohamed Elbelhadji ν

Abstract- Myopia affects approximately 25% of the population. 
High myopia is defined by a refractive error of more than -6D 
or an axial length of more than 26 mm (1-3), it is accompanied 
by degenerative changes in the eye tissues. It is recognized as 
a risk factor for the onset of cataracts. (4) 

Our present work aims to assess the difficulties, 
peculiarities, and complications of cataract surgery in highly 
myopic eyes.  

Materials and methods: We conducted a prospective 
comparative study, were included 79 highly myopic patients 
scheduled for cataract surgery (LA> 26 mm) and 80 patients 
candidates for cataract surgery as a control group. Patients 
with pseudo-exfoliation, glaucomatous syndrome, operated for 
retinal detachment, or with a history of uveitis were excluded. 
Statistical analysis was performed by SPSS software. 

Results: The mean age was 59 ± 9.26 years in the case group 
and 69.82 ± 10.47 in the control group and for the control 
group. For highly myopic eyes, the mean axial length was 
28.35 ± 1.77 and the mean power of IOL 6.27 ± 6.26. Nuclear 
cataract was more common in the case group compared to 
the control group. The duration of the procedure as well as the 
peroperative complications were comparable between the two 
groups. After an average follow-up period of 15,8 months, 32% 
of highly myopic patients required using the YAG laser for 
secondary cataract, 3 cases of retinal detachment were 
identified in the highly myopic group, and only one case in the 
control group. 

Discussion: High myopia is a risk factor for the occurrence of 
cataracts. Its early onset has been confirmed by numerous 
studies. Cataract surgery in highly myopic eyes can be difficult 
for various reasons including the implant calculation which can 
be imprecise, the higher risk of complications during retro and 
peribulbar anesthesia, zonular fragility as well as the increase 
of the depth of the anterior chamber. Postoperatively, high 
myopic people have a higher risk of retinal detachment. 

Conclusion: Despite the modern techniques and technologies 
of cataract surgery, high myopia represents a challenge for 
surgeons at the different stages of treatment. It is essential to 
take pre- and intraoperative precautions, as well as 
postoperative monitoring. 
Keywords: cataract, phacoemulsification, high myopia.  
 
 
 
 
 
 
 
 
Author α σ ρ Ѡ  ¥ §  χ ν: Adult Ophthalmology department - 20 Août 
1953 Hospital/Ibn Rochd university hospital Faculty of medicine and 
pharmacy– Hassan II university– Casablanca.  
e-mail: fatineelalamii@gmail.com 

I. Introduction 

igh myopia is defined by a refractive error of 
more than -6D or an axial length of more than 26 
mm. it affects about 2% of the population (5), it is 

accompanied by degenerative changes in eye tissue. 
It’s also a risk factor for cataract formation. Cataract 
surgery in highly myopic eyes is a technical and 
refractory challenge for the surgeon (6), it’s 
characterized by the precocity of its onset, the 
difficulties of its perioperative management, as well as 
the high risk of retinal detachment. 

The aim of our study is to analyze the 
epidemiological and clinical profile and to assess the 
different peculiarities in the surgical management of 
cataracts in highly myopic eyes; as well as post-
operative complications.  

II. Materials and Methods 

We conducted a prospective comparative study 
in our department, Were included in this study: 159 
candidates for cataract surgery: 79 patients with high 
myopia (HM) with LA> 26mm (We chose axial length as 
the parameter because a nuclear cataract with a normal 
axial length and a normal keratometric value can result 
in refractive myopia), and 80 non-high myopic (non-HM) 
patients as a control group. We excluded patients with 
pseudo-exfoliative syndrome, followed for degenerative 
vitreoretinal pathologies or with a history of posterior 
segment surgery, eye trauma or uveitis. When both eyes 
of a patient were involved, one eye was selected 
randomly. all patients underwent a complete 
ophthalmologic examination, measurement of 
keratometry, and a B-mode ocular ultrasound (Fig 1) 
with measurement of axial length. The implant 
calculation was done by the SRK-T formula and 
phacoemulsification was performed by the centurion® 
device. The average duration of follow-up was 15 
months. Statistical analysis was performed by SPSS 
software, student’s t-test was used to compare data 
between cases and controls, a p-value of <0.05 were 
deemed to be statistically significant. 
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DISTRIBUTION OF PATIENTS ACCORDING TO AGE RANGES

 
 
 
 
 
 
 
 
 
 
 

Figure 1: B-modeocular
 
ultrasound

 
of a highly

 
myopic eye

III.
 Results

 

Regarding the results, the case group included 
79 patients and the control group 80. The mean age in

 

the case group was 59 ± 9.26 years and 69.82 ± 10.47 
years for the control group,

 
this difference was 

statistically significant (p: 0.001),
 
for the distribution of 

patients according to the groups of age (Fig 2), we note 
the younger age of HM group (including

 
subjects

 
who

 

underwent cataract
 
surgery in their

 
thirties), the majority 

were aged between 50 and 60 years, while for the 
control group most of the patients were aged between

 

60 and 70 years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Distribution of patient according to age ranges in the case and the control group

In the HM group, men represented 40% 
compared to 50% in the control group. The best 
preoperative visual acuity was <1/10 in 82% of cases for 
severely myopic and in 75% of cases for the control 
population.  

The mean axial length and power of IOL were 
28.35 ± 1.77 mm and 6.27 ± 6.26 D (varying from -10 
to 13 D), respectively, in the case group, and 22.76 ± 
1.15 mm and 21.83 ± 2.52 D, respectively, in the control 
group (table1); 

Table 1: Axial length and implant power of the case group and the control group 

 HM Non-HM p 

Axial length 28,35 ± 1,77 22,76 ± 1,15 P: 0.001 

Power of IOL 6.27± 6.26 21,83 ± 2.52 P: 0.001 

Peribulbar anesthesia was performed for 72 
patients, sub-tenon’s anesthesia for 6 cases and 
general anesthesia for 1 case. Intraoperative 
complications represented 11% of our study group and 
7.5% of the control group. The difference between the 
groups was not statistically significant (Table 2) 

 

  
 
 
 
 

18

Y
e
a
r

20
20

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
 I
ss
ue

 I
V
 V

er
sio

n 
I

  
 

(
DDD D
)

I

© 2020 Global Journals

Cataract Surgery in Highly Myopic Eyes



Table 2: Intraoperative complications for the case and the control groups 

 
 
 
 
 
 
 
 
 
 
 With regard to postoperative complications, 

there were 3 cases of retinal detachment, of which 2 
eyes presented an intraoperative complication such as 
posterior capsular rupture,

 
only 1 case of retinal 

detachment was identified in the control group. 

secondary cataract requiring the use of the YAG laser 
was more frequent in highly myopic eyes (32%) 
compared to the control population (23%),

 
this 

difference was statistically significant (Table 3)
 

Table 3:

 

Postoperative complications for the case and the control group

 

 
HM

 
Non-HM

 
P 

Retinal detachment
 

3 1 <0.001
 

Secondary cataract 
(yag)

 

26

 

19

 

0.039

 
implant decentering

 
2 0 0.813

 

IV. Discussion 
High myopia is a risk factor for the onset of 

cataracts (7,8). Earliness of onset has been confirmed 
by numerous studies, generally 10 years younger than 
emmetrope. Our results match those of the literature 
[9,10], the average age of our highly myopic patients 
was 59 years compared to 69 years for the control 
group. A laboratory-based study identified a relationship 
between lipid peroxidation and myopic cataracts [11]. 
An animal study has also shown a correlation between 
the degree of retinal lipid peroxidation and lens opacity 
in rodents [12]. These studies provide a possible 
explanation for the association between high myopia 
and cataracts; damage to rodouter segments in high 
myopia results in products that induce cataracts. 

In evaluating the highly myopic patient, several 
aspects apart from the routine cataract assessment 
should benoted. A detailed pastocular history is 
important, as previous refractive surgery, or intraocular 
contact lens or phakicintraocularlens implants, or retinal 
problems.  

During the preoperative evaluation, the clinical 
examination must be rigorous to detect foreseeable 
intraoperative difficulties; special attention must be paid 
to the fundus analysis if the passage allows it. The 
calculation of the power of the implant is the second 
main issue in this preoperative assessment. It can be 
imprecise in the presence of a posterior staphyloma 

which requires an ultrasound measurement in B 
mode(13), the increments can pass to 1 diopter (D) in 
the low powers, in particular for implants with negative 
diopters (14), the refractive target must be well specified 
with the patients preoperatively, since some of them 
want to keep residual myopia and favor near vision 
without glasses. 

For intraoperative difficulties, we find the higher 
risk of perforation during retro and peribulbar anesthesia 
(15), zonular fragility, the increase in the depth of the 
anterior chamber as well as the inverse pupillary block 
or the lens-iris diaphragmretropulsion syndrome: it 
corresponds to the retropulsion of the irido-cristalline 
complex during phacoemulsification, it is characterized 
by a deepening of the anterior chamber, a significant 
pupillary dilation and a concavity of the iris when the 
irrigation is introduced, it is due to the zonular fragility 
and to underdevelopment of the ciliary body of the 
highly myopic patients(14), this peculiarity complicates 
surgery by deepening the anterior chamber and causing 
pain to the patient. 

In our series: the rate of posterior capsular 
rupture observed (7.5%) agrees with the results of the 
literature: varying from 2.8 for Zuberbuhler et al. (16) to 
9.5% for Orchi et al. (17), slightly higher compared to the 
control group (5%).However, the difference between the 
group of cases and the control group was not 
statistically significant (p: 0.73).  

 
HM

 
Non-HM

 
P 

Posterior capsular 
rupture 7.5% 5% 0.73 

zonular dehiscence 3.7% 2.5% 0.81 

anterior vitrectomy 5,06% 3.75% 0.90 
No primitive 
implantation

 

2,4% 1,25% 0.62 
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Postoperatively, after a mean follow-up period 
of 15.8 months, retinal detachment occurred in 3.7% in 
the HM group compared to 1.25% in the control group, 
this difference was statistically significant, these results 

suggest that retinal detachment occurs more frequently 
in highly myopic eyes after phacoemulsification, and is 
consistent with those obtained by soheeet al. (18) as 
well as Ripandelliet al. (19). (table 4) 

Table 4: Frequency of retinal detachment according to different studies 

 
 
 
 
 
 
 
 
 
 The use of YAG laser capsulotomy

 
for 

secondary cataracts in highly myopic eyes ranges from 
6.5% to 46.7% (21, 22).in our series it was used in 32.9% 
of cases for HM, and 23.75% of cases for the control 
group. (p: 0.039)

 Indeed, the surgeon must face this challenge by 
adapting his surgical technique (23): 

 -
 

Concerning anesthesia, the topical one is quite 
feasible, a deeper anesthesia such as a sub-tenon 
or peribulbar often offers better operating comfort 
for the surgeon and the patient, 

 -
 

Prefer micro-incision <2.2 mm in 3 tunnel sections,
 

  

-
 

Maximum Rhexis of 6 mm despite the larger 
dimensions of the eye, 

 -
 

Reduce the height of the bottle to avoid deepen the 
anterior chamber further, 

 -
 

In case of reverse pupillary block or Lens-iris 
diaphragmretropulsion syndrome (Fig3): slightly lift 
the iris using a spatula, cannula or sinskey hook to 
elevate the pupil margin to facilitate the passage of 
the BSS (24), 

 -
 

Careful washing of the masses on a previouslyfragile 
capsule, 

 -
 

Careful polishing of the posterior capsule
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 HM Non-HM 
p 

Our series 3,7% 1,25% <0,001 

Sohee et al 1,72% 0,28% <0,001 

Ripandelli et al
 

8%
 

1,2%
 

<0,001
 

Alio et al (20)

 

2,7%

   

Figure 3:

 

Lens-iris diaphragmretropulsion syndrome (LIDRS) (25)

 

A,

 

B: Infusion pushes iris against

 

anterior capsule causing reverse pupillary block;

 

C,D: Lifting the iris with a rod

 

allows

 

fluid to equilibrate between anterior and 
posteriorchambers
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V. Conclusion

Despite the modern techniques and 
technologies of cataract surgery, high myopia 
represents a challenge for surgeons at the different 
stages of treatment. It is essential to take pre- and 
intraoperative precautions, as well as postoperative 
monitoring.
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                                                                                    Abstract-
 
Aim:

 
This is a retrospective observational study from one institution. Between January 2011 and 

December 2017, it was observed that nearly all patients undergoing valve surgery for Rheumatic Heart 
Disease had normal coronaries. Through this study, we aim to identify the relationship between 
Rheumatic heart disease and Coronary Artery Disease. 

 
Patients and methods:

 
One hundred and seventy two patients with confirmed Rheumatic heart disease 

(Group A) were included in the study. All patients underwent coronary angiography. Significant coronary 
artery disease of any major coronary artery or branch was noted. Between January 2017 and December 
2017, 710 patients (Group B) undergoing coronary angiography for suspected/symptomatic coronary 
artery disease were included as controls and compared to Group A patients. In group A the mean age of 
patients was 58.17 years. In-group B the mean age of patients was 59.4 years. Risk factors for coronary 
artery disease were comparable between both the groups. Significant coronary artery disease was 
observed in 12 (6.98%) patients in group A, and 550 (77.46%) patients in group B. This difference was 
statistically significant (p <0.0001).
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Varun Bansal α, Arkalgud Sampath Kumar σ, Amit Bathla ρ, Gaurav Mahajan Ѡ, Ajeet Upadhyay ¥,  
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Abstract- Aim: This is a retrospective observational study from 
one institution. Between January 2011 and December 2017, it 
was observed that nearly all patients undergoing valve surgery 
for Rheumatic Heart Disease had normal coronaries. Through 
this study, we aim to identify the relationship between 
Rheumatic heart disease and Coronary Artery Disease.  

Patients and methods: One hundred and seventy two patients 
with confirmed Rheumatic heart disease (Group A) were 
included in the study. All patients underwent coronary 
angiography. Significant coronary artery disease of any major 
coronary artery or branch was noted. Between January 2017 
and December 2017, 710 patients (Group B) undergoing 
coronary angiography for suspected/symptomatic coronary 
artery disease were included as controls and compared to 
Group A patients. In group A the mean age of patients was 
58.17 years. In-group B the mean age of patients was 59.4 
years. Risk factors for coronary artery disease were 
comparable between both the groups. Significant coronary 
artery disease was observed in 12 (6.98%) patients in group A, 
and 550 (77.46%) patients in group B. This difference was 
statistically significant (p <0.0001)  

Conclusion: This study reveals that patients with rheumatic 
heart disease have a lower incidence of coronary artery 
disease compared to another group of patients with identical 
risk factors for coronary artery disease but who do not have 
rheumatic heart disease. A prospective study in a larger cohort 
is clearly indicated.  

I. Introduction 

ardiovascular diseases are the leading cause of 
death worldwide accounting for more than 17 
million deaths annually. World Health 

Organization (WHO) estimates that India accounts for 
more than 20% of these deaths. In India, cardiovascular 
deaths amounted to 2.1 million in 2015, out of which 0.9 
million (68.4%) were due to Ischemic heart disease.1 
Rheumatic heart disease (RHD) is another major cause 
of morbidity and mortality in developing countries like 
India2 and it led to 47000 (3.5%) of all deaths in 2015.1  
 
 
 
 
 
 Author: e-mail: varunglbansal@gmail.com

 

The non-modifiable risk factors for coronary 
heart disease are age, gender, family history; and the 
modifiable factors are smoking or tobacco use in any 
form, known history of diabetes or hypertension or both, 
dyslipidemia and lifestyle habits such as obesity and 
physical inactivity.3 However, due to changing 
demographics and economics, the risk factors and 
natural history of subclinical RHD are not well known.2  

Comparative studies on the incidence of 
coronary artery disease (CAD) in patients undergoing 
surgery for RHD are very few. Although there have been 
a few studies in which attempts were made to analyze 
the association of CAD with RHD from India,4-6 Chile,7 
Nepal,8 Rio de Janeiro;9 the effect of RHD 
pathophysiology on the development of CAD has not 
been clearly understood so far. Many of these studies 
do not confirm the presence of RHD nor do they 
compare with the incidence of CAD. This study aims to 
analyze if and how RHD is related to CAD.  

II. Patients and methods 

All patients admitted for elective surgery for 
RHD at our hospital between 1st January 2011 and 31st 
December 2017 were included and compared with a 
larger cohort of patients undergoing elective coronary 
angiography (CAG) for suspected or symptomatic CAD, 
between 1st January 2017 and 31st December 2017.  

a) Inclusion criteria for the study 
For the patients to be included in either of the 

study groups, age more than 40 years and New York 
Heart Association (NYHA) functional classification stage 
III or IV with symptoms of angina, breathlessness, 
palpitations or fatigue were mandatory.  

b) Exclusion criteria for the study:  
Patients who had:  
a) Unstable angina.  
b) Recent myocardial infarction proved by ECG 

changes or cardiac biomarkers.  
c) History of previous percutaneous intervention for 

CAD or who underwent Coronary Artery Bypass 
Grafting surgery (CABG) in the past.  

C 
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d) Poorly controlled diabetes mellitus with glycosylated 
hemoglobin (HbA1C) of more than 7%.  

e) Ischemic heart disease patients with severe left 
ventricular dysfunction and left ventricular ejection 
fraction (LVEF) less than 30% on transthoracic 
echocardiography.  

Patients with congenital abnormalities like 
bicuspid aortic valve, those with degenerative valve 
disease, infective endocarditis, ischemic mitral 
regurgitation or myxomatous mitral valve were excluded 
from the study.  

Diagnosis of RHD was made on the basis of 
involvement of mitral valve, with thickening and fusion, 
which in India is diagnostic of RHD in adult patients. 
Patients who previously underwent balloon mitral 
valvotomy (BMV), closed mitral valvotomy (CMV), mitral 
valve repair for RHD were also included. Patients who 
underwent Aortic valve surgery were included if surgical 
findings were suggestive of a tricuspid aortic valve and 
histopathological examination (HPE) was suggestive of 
thickening, fibrosis and inflammation of valve leaflets 
characteristic of RHD.  

All patients underwent transthoracic 
echocardiography (TTE) for assessment of ventricular 
function and dimensions, valve morphology and 
function with quantification of gradients or regurgitation 
across the heart valves and presence/absence of any 
intra-cardiac lesion including left atrial (LA) or left atrial 
appendage (LAA) thrombus. Subsequently, all patients 
underwent elective CAG for screening for CAD before 
surgery for RHD or for suspected/ symptomatic CAD. 
Presence of significant CAD (percentage obstruction of 
luminal diameter more than 50% in any major or branch 
coronary artery of diameter more than 1.5mm10) was 
noted.  

Patients were divided into two groups. Group A 
consisted of patients with RHD undergoing valve 
surgery and Group B consisted of patients undergoing 
elective CAG for symptomatic/suspected CAD. 
Presence of risk factors for CAD in the form of age, 
gender, history of smoking (more than 10 pack years of 
smoking history), history of DM, history of hypertension, 
family history of DM and family history of hypertension 
were noted for all the patients. All patients were of the 
same ethnicity. 

 

Out of 318 patients who underwent elective 
surgery for RHD between the study period, 172 could 
meet the inclusion criteria of the study. They constituted 
group A of the study population. The mean age of group 
A patients was 58.17 + 9.58 years. 101 (58.72%)

 

were 
males and 26 (15.12%) had a positive history of 
smoking. 56 (32.56%) patients had DM, and 67 
(38.95%) had hypertension. In group A, 60 (34.88%) 
patients had a positive family history for DM and 76 
(44.19%) patients had a positive family history for 
hypertension. Mean LVEF for Group A patients was 46.9 
+ 8.4%. 

 

Trans Esophageal Echocardiography (TEE) was 
performed under anesthesia for all patients to re-assess 
morphology of the valves, quantification of regurgitant 
lesions, calcification, and presence/absence of LA or 
LAA thrombus. Surgery was performed under 
cardiopulmonary bypass (CPB) with normothermic 
perfusion and cold blood cardioplegia by a single 
surgeon. The excised valve specimen was sent for HPE. 
The respective involvement of valves and surgeries 
done on patients in Group A is as depicted in Table 1.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1: Valve affected and surgical procedures performed on RHD patients

Valve affected Surgery Number of patients Total number of patients for 
each valve

Mitral valve Mitral valve replacement 49 81

Mitral valve repair 15

Redo- mitral valve replacement 17

Aortic valve Aortic valve replacement 50 51

Redo- aortic valve replacement 1

Mitral+Aortic 
valve

Double valve replacement 29 39

Redo-double valve replacement 10

Mitral + Aortic + 
Tricuspid valve

Double valve replacement with TV 
repair

1 1
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All patients with significant CAD in-group A 
underwent concomitant coronary artery revascularization 
in the form of CABG along with surgery for RHD. 
Reversed saphenous vein grafts were used for all these 
patients. Distal anastomoses of grafts to coronary 
arteries were performed on CPB after delivering 
cardioplegia. Valve repair and/or replacement were 
done after distal anastomoses were performed. Proximal 
anastomoses of vein grafts to ascending aorta were 
performed on empty beating heart after removal of 
aortic cross-clamp. Patients were gradually weaned off 
CPB after valve surgery and coronary revascularization. 

Between 1st January 2017 and 31st December 
2017, 1054 patients underwent CAG for 
suspected/symptomatic CAD. Out of those 710 patients 
met the inclusion criteria. They constituted group B of 
the study population. The mean age of the study group 
patients was 59.4 + 11.02 years. 440 (61.97%) were 
males and 149 (20.99%) of all the patients had a 
positive history of smoking. 274 (38.59%) patients had 
DM, and 314 (44.23%) had hypertension. In group B 297 
(41.83%) patients had a positive family history for DM 
and 348 (49.01%) patients had a positive family history 
for hypertension. Mean LVEF for Group B patients was 
47.57 + 9.31%.

In-group B, 439 patients underwent 
percutaneous coronary angioplasty using coronary stent 

and 111 patients underwent off-pump CABG surgery. All 
patients undergoing CABG received Left Internal 
Mammary Artery graft to Left Anterior Descending (LAD) 
and reversed saphenous vein grafts to obtuse marginal 
artery and/or posterior descending artery during the 
surgery.

Group A patients were further compared with 
the epidemiological studies on the incidence of coronary 
artery disease in the general population in India.

c) Statistical analysis
Categorical variables were presented in number 

and percentage (%) and continuous variables were 
presented as mean ± SD and median. Normality of data 
was tested by Kolmogorov-Smirnov test. If the normality 
was rejected then the non-parametric test was used.
Statistical tests applied were:

1. Quantitative variables were compared using the 
Mann- Whitney Test (as the data sets were not 
normally distributed) between the two groups.

2. Qualitative variables were correlated using the Chi-
Square test. p-value of <0.05 was considered 
statistically significant. The data was entered in MS 
EXCEL spreadsheet and analysis was done using 
Statistical Package for Social Sciences (SPSS) 
version 21.0.

III. Results

The risk factors and demographic data between both the groups were comparable (Table 2).

Table 2: Risk factors and demographic comparison of the two groups of patients

Group A Group B p

Mean age 58.21 59.4 0.073

Males 112(59.57%) 440(61.97%) 0.548

Mean LVEF 46.84 47.57 0.077

Smokers 29(15.43%) 149(20.99%) 0.089

DM 60 274 0.092

HTN 71(37.77%) 314(44.23%) 0.112

Family – DM 65(34.57%) 297(41.83%) 0.071

Family – HTN 81(43.09%) 348(49.01%) 0.148

The number of patients with significant coronary artery disease was 12 (6.98%) in Group A and 550 
(77.46%) in Group B (p 0.0001). In Group A, 160 (93.02%) patients, and in Group B 160 (22.54%) patients had 
normal coronary arteries.
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Within group A, 81 patients underwent surgery 
for isolated mitral valve disease and significant CAD was 
found in 4 patients (4.9%), and 51 patients underwent 
surgery for isolated aortic valve disease, significant CAD 
was found in 7 patients (13.7%). Out of 39 patients who 

underwent double valve replacement, 1 (2.5%) patient 
had significant CAD.

The distribution of CAD in arteries in both 
groups and the statistical comparison is depicted in 
Table 3.

Table 3: Distribution of significant CAD in both the groups

LAD LCx RCA LAD
+LCx

LAD
+RCA

LCx
+RCA

TVD Total patients with CAD p

Group A 3 0 1 2 3 1 2 12 <.0001

Group B 96 65 82 59 52 36 160 550

Table 4: Incidence of CAD in Group a patients versus general population in India

Author Study site Year reported Sample size Known CAD Known CAD 
in Group A

p

Chadha SL
11

Delhi 1990 13723 9.67% 6.98% 0.29

Krishnan MN
12

Multisite 2016 5167 12.5% 6.98% 0.04

IV. Discussion

It is a retrospective observational study from a 
single center in India comparing incidence of CAD in 
symptomatic patients with or without RHD. In our study 
the incidence of CAD in symptomatic patients of RHD 
was 6.98%. 

We believe it is necessary to have a 
demographically comparable group as a control in order 
to remove any bias. It may be argued that the two 
pathologies may be a coincidence rather than a 
pathologic relation. As mentioned in our limitations only 
further studies will throw a light on this, since both RHD 
and CAD are inflammatory in nature. 

Various studies from India have found a similar 
incidence of CAD amongst RHD patients. Jadhav et al4

studied 757 patients undergoing intervention for valvular 
heart disease (not confirmed RHD) and found the overall 
incidence of CAD to be 9.1%. Thiyagarajan et al5 studied 
101 patients undergoing preoperative CAG before 
undergoing valvular heart surgery for rheumatic mitral 
and aortic valve disease and found that 4 out of 43 
(9.3%) patients undergoing surgery for mitral valve 
disease had significant CAD. However, they did not 
compare with the overall incidence of CAD. Jose et al6

studied 376 patients with RHD and found an overall 
incidence of CAD to be 12.2% amongst RHD patients. A 
few studies published in English literature have also 
reported similarly. Merchant et al7 from Chile studied 
100 patients with RHD who underwent CAG and 
observed significant CAD in 3 patients (6.9%) out of 43 
in patients with Rheumatic mitral valve disease. Sahi et 

al8 from Nepal studied 97 patients with RHD and non-
rheumatic valvular heart disease (VHD). They observed 
the incidence of CAD to be 12.2% in RHD patients and 
37.5% in non-rheumatic VHD patients. Kruczan et al9

from Rio de Janeiro studied 294 patients and found the 
incidence of CAD to be 4% in RHD patients versus 
33.61% in patients with non-rheumatic VHD (Table 5).

Incidence of coronary artery disease in India as reported by epidemiological studies was compared with the 
incidence of CAD in group A patients, and the comparison is as depicted in Table 4.
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Table 5: Description of various studies published on incidence of CAD in RHD patients

Author Published 
year

City/ 
Country

Study type Number 
of 

patients

Patients 
with 
RHD

Incidence of 
CAD in MV

Incidence 
in RHD

Incidence in non 
RHD

Jadhav et al4 2016 Ahmedabad/ 
India

Retrospective 
observational

757 757 7/69 
(10.1%)

69 (9.1%) No comparison 
with Non RHD

Thiyagarajan 

et al5

2018 India Cross-
sectional 

observational

101 101 4/43 
(9.3%)

23 (22%) No comparison 
with non RHD

Jose et al 6 2004 Vellore/ 
India

Prospective 
observational

376 376 13/96 
(13.5%)

46
(12.2%)

No comparison 
with non RHD

Marchant et al 7 1983 Santiago/ 
Chile

Prospetive 
observational

100 100 3/43 (7%) 14 (14%) No comparison 
with non RHD

Sahi R et al
8 2018 Kathmandu/ 

Nepal
Retrospective 
comparative

97 57 Not 
checked

7/57 
(12.2%)

15/40 (37.5%)

Kruczan et al 2008 Rio de
Janeiro/ 

Brazil

Cross-
sectional

294 175 Not 
checked

7/175 
(4%)

40/119 (33.61%)

It was noted that out of all the above, Jadhav et 
al4 and Kruczan et al9 have considered TTE findings of 
valve morphology as the diagnostic feature of RHD, 
however none of the other studies have mentioned how 
they have confirmed RHD in their patients. We have 
used TTE, TEE as well as HPE findings for the 
confirmation of RHD. 

This is one of the highlights of this study The 
results of our study when compared with multicentric 
epidemiological study in general Indian population by 
Krishnan at al12 in which 5167 adults of mean age 51 
years were studied, showed a significant difference in 
the incidence of CAD (6.98% versus 12.5%, p 0.04).

The observation made is that, for reasons not 
yet known, there is a significant reduction in the 
incidence of CAD in patients with RHD especially mitral 
valve disease. Although not conclusive in this small 
group of RHD patients, this study gives some evidence 
and it appears that RHD reduces the incidence of CAD. 
Further prospective study on a larger cohort of patients 
might be helpful in rewriting the guidelines for 
preoperative coronary angiography in patients 
undergoing heart surgery for rheumatic heart disease. 

V. Limitations of the Study

This is a retrospective study where hospital 
based population of symptomatic patients have been 
included and the number of RHD patients is not large. A 
prospective comparative study with larger number of 
RHD patients would probably confirm this observation. 

Acknowledgements

We thank our colleagues from Max Super 
Specialty Hospital, who provided insight and expertise 

9

27

Y
e
a
r

20
20

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
 I
ss
ue

 I
V
 V

er
sio

n 
I

  
 

(
DDDD
)

I
that greatly assisted the research. We sincerely thank Dr 
Gaurav Minocha and Dr Amit Malik for their contribution 
in treatment and care of the patients including 
performing coronary angiography and coronary 
angioplasty for the patients. We would also like to show 
our gratitude to the Ms Bhavana Gupta for her 
contribution towards statistical analysis and compilation 
of results.



 

 
  

 

  
   

  
  

  
 

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 
 

 

 

 

 

 
 

 
 

 

 

 
 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

   

 
 

 
  

 

 

 
 

 
 

 

 

 

 

 
 

  

 

 

 

 

  

 

 

The Relationship between Rheumatic Heart Disease and Coronary Artery Disease and its Implications

Abbreviations

RHD Rheumatic Heart Disease
CAD Coronary Artery Disease 
CAG Coronary Angiography 
DM Diabetes Mellitus Type II 
NYHA New York Heart Association 
CABG Coronary Artery Bypass Grafting
LVEF Left Ventricular Ejection
TTE Trans-thoracic Echocardiography
TEE Trans-esophageal echocardiography
LA Left Atrium 
LAA Left Atrial Appendage 
CPB Cardiopulmonary bypass
LAD Left anterior descending coronary artery 
LCx Left circumflex coronary artery 
RCA Right coronary artery 
TVD Triple vessel coronary artery disease
VHD Valvular heart disease 
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To Study the Sensitivity and Specificity of Ankle Brachial Index in 
Diagnosis of Peripheral Arterial Disease in Diabetics with Coronary 
Artery Disease at a Large Tertiary Care Teaching Hospital 

 By Dr. Sajad Hussain Bhat, Dr. Adil Majeed, Dr. Mohd Yousuf Dar & Mohd Yousuf Dar 
                                                                                    Abstract-

 
The aim of study was to determine the sensitivity and specificity of ankle brachial index in 

diagnosis of peripheral arterial disease in
 
diabetics with coronary artery disease at a teaching hospital in 

North India.
 Materials and methods:

 
All diabetic patients admitted with coronary artery disease who undergo coronary 

angiography irrespective of their presentation (stable angina, unstable angina, NSTEMI, STEMI) were 
included in the study. Systolic blood pressures of both arms at the brachial arteries and both lower limbs 
at the dorsalis pedis arteries were taken with the help of sphygmomanometer and a hand held doppler 
probe and recorded in

 
the proforma. The higher of the two systolic pressures recorded at the ankle was 

divided by the highest of the systolic pressures recorded in the arms to get the ankle brachial index. The 
results of ABI were compared with peripheral angiography.   

 
Keywords: ABI; ankle brachial Index: PAD; peripheral arterial disease.
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To Study the Sensitivity and Specificity of Ankle 
Brachial Index in Diagnosis of Peripheral Arterial 

Disease in Diabetics with Coronary Artery Disease at 
a Large Tertiary Care Teaching Hospital

Dr. Sajad Hussain Bhat α, Dr. Adil Majeed σ, Dr. Mohd Yousuf Dar ρ & Mohd Yousuf Dar Ѡ

Abstract- The aim of study was to determine the sensitivity and 
specificity of ankle brachial index in diagnosis of peripheral 
arterial disease  in diabetics with coronary artery disease at a  
teaching hospital in North India. 

Materials and methods: All diabetic patients admitted with 
coronary artery disease who undergo coronary angiography 
irrespective of their presentation (stable angina, unstable 
angina, NSTEMI, STEMI) were included in the study. Systolic 
blood pressures of both arms at the brachial arteries and both 
lower limbs at the dorsalis pedis arteries were taken with the 
help of sphygmomanometer and a hand held doppler probe 
and recorded in the proforma. The  higher of the two systolic 
pressures recorded at the ankle was divided by the highest of 
the systolic pressures recorded in the arms to get the ankle 
brachial index. The results of ABI were compared with 
peripheral angiography. 

Results: Among the total of fifty (50) patients in the study 
group 80% (n=40) had a normal peripheral angiography while 
20% (n=10) had an abnormal angiography. Out of the 
affected patients 4% (n=2) had plaquing and 16% (n=8) had 
stenosis of the peripheral arteries. The sensitivity, specificity, 
positive predictive value and negative predictive value of ABI 
by hand held doppler apparatus was found to be 90%, 97.5%, 
90% and 97.5% respectively.  

Conclusion: Ankle Brachial Index is a useful non invasive 
diagnostic modality for peripheral artery disease in diabetic 
patients with concomitant coronary artery disease. 
Keywords: ABI; ankle brachial Index: PAD; peripheral 
arterial disease. 

I. Introduction 

easurement of ankle brachial index (ABI) is 
useful for detecting peripheral arterial disease 
(PAD) and identifying persons at risk for future 

atherothrombotic events. The likelihood of symptomatic 
progression of PAD is lower than succumbing to 
coronary artery disease (CAD). Approxmiately 75 – 80% 
of non diabetic patients who present with mild to 
moderate claudication remain symptomatically stable. 
Deterioration is likely to occur in the remainder with 
approxmiately 1 -2 % of the group ultimately developing 
critical limb ischaemia each year. Approxmiately 25– 
30%  of  patients  with  critical  limb  ischaemia  undergo  
 
 
Author: e-mail: drbhatsajad31@gmail.com 

amputation within one year. The prognosis is worse in 
patients in patients   who continue to smoke cigerates or 
who have diabetes millets. Although much is known 
regarding PAD in general population the assesment and 
management of PAD in those with diabetes is less clear 
and posess some special issues. At present there is no 
established guidelines regarding the care of patients 
with both diabetes and PAD1. The highest prevalence of 
atherosclerotic PAD occurs in the sixth and seventh 
decades of life. The true prevalnce of PAD in people with 
diabetes has been difficult to determine as most 
patients are assymtomatic, many do not report their 
symptoms, screening modalties have not been 
uniformly agreed upon, and pain perception may be 
blunted by the presence of peripheral neuropathy. For 
these reasons a patient with diabetes and PAD may be 
more likely to present with an ischemic ulcer or 
gangrene than a patient without diabetes. While 
amputation has been used by som as a measure for 
PAD prevalence, medical care and local indication for 
amputation verses revascularisation of the patient with 
critical limb ischemia widely vary. Thus amputation may 
be an imprecise measure of PAD. 

The reported prevalence of PAD is also affected 
by the methods by which the diagnosis is sought. Two 
commonly used tests are the absence of peripheral 
pulses and the presence of claudication. Both however 
suffer from insensitvity. A more accurate estimation of 
the prevalnce of PAD in diabetes should rely upon a 
validated and reproducible test. Such a test is the ankle 
brachial index(ABI) which involves measuring the 
systolic pressure in the ankles (dorsalis pedis and 
posterior tibial arteries) and arms (brachial arteies) using 
a hand held doppler and then calculating the ratio. 
Simple to pesimple to perform it is non invasive, 
quantitative measurement of the patency of the lower 
extremity arterial systm. Compared with an assesment 
of pulses or a medical history the ABI has been found to 
be more accurate. It has been validated against 
angiographically confirmed disease and found to be 
95% sensitive and almost 100% specific2-4. ABI also 
serves as a marker of cardiovascular risk.5 Angiography 
is the gold standard for vascular imaging in PAD. It is 
primarly indicated for anatomical evaluation of the 
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patient in whom a revascularisation procedure is 
intended. It is an invasive test and there I a small risk of 
contrast induced nephrotoxicity, allergic reaction to the 
contrast medium, thrombosis and embolism. For 
patients with suspected pedal ischemia the angiography 
should include an aortogram with selective unilateral run 
off and a magnified lateral view of foot. It should be 
noted that decision to perform an aortogram is made on 
a clinical basis and need for revascularisation. 

In contrast to the variability of pulse assesment 
and the often non specific nature of inflamation obtained 
via history and other components of the physical 
examination, the ABI is a reproducible and reasonbly 
accurate, non invasive measurement for the detection of 
PAD and the determination of disease severity. The 
diagnostic critaria for PAD based for PAD based on ABI 
are interpreted as follows:6 

Normal  if 0.91 – 1.30 
Mild Obstruction – 0.70 – 0.90 
Moderate obstruction if 0.40 – 0.69 
Severe obstruction if <0.40 
Poorly compressible if >1.30 

II. Materials and Methods 

The present study was a hospital based cross 
sectional study conducted in the postgraduate 
department of cardiology at Sher i Kashmir institute of 
medical sciences Soura. The present study was carried 
for a period of one year from 1st october 2014 to 30th 
September 2015. 

a) Study population 
All diabetic patients admitted with coronary 

artery disease who undergo coronary angiography 
irrespective of their presentation (stable angina, 
unstable angina, NSTEMI, STEMI) were included in the 
study.  

b) Exclusion criteria 

1. Patients with coronary artery disease without 
diabetes 

2. Diabetic patients without coronary artery disease 
3. Patients on vasodilators 
4. Chronic kidney disease patients 

After taking informed consent to participate in 
the study, Information regarding demographics, co 
morbidity, past history and family history was collected.  
Patients were interviewed and clinical profile of patients 
including risk factors of coronary artery disease like 
diabetes, hypertension, smoking, dyslipidemia, obesity 
and family history of coronary artery disease were 
assessed and recorded in the proforma. Investigations 
both non- invasive and invasive including coronary and 
peripheral angiography were done. Systolic blood 
pressures of both arms at the brachial arteries and both 
lower limbs at the dorsalis pedis arteries were taken with 
the help of sphygmomanometer and a hand held 
doppler probe and recorded in the proforma. The higher 
of the two systolic pressures recorded at the ankle was 
divided by the highest of the systolic pressures 
recorded in the arms to get the ankle brachial index. The 
results of ABI were comapered with peripheral 
angiography. 

The responses obtained on the questionnaires 
were converted into data over a Microsoft excel sheet. 
The variables of interest have been shown in term of 
frequency and percentages. The standard statistical 
test, Pearson’s chi square test has been used to analyze 
the data. All the results so obtained were discussed at 
5% level of significance (p-value<0.05). Also the 
appropriate statistical charts have been used to 
represent the results. SPSS V 20 has been used to 
analyze the data. 

III. Results 

During the study period of two years after 
carefully considering inclusion and exclusion criteria, fifty 
(50) patients were enrolled in the study. Of the patients 
males were 37(74%) and 13(26%) were females with a 
male female ratio of 2.85:1. The mean age of the 
patients was with a range of 55.6+8.2 and mean 
duration of diabetes was 6.8+8.4 years. Out of fifty 
patients in the study, 32%(n=16) were <50 yrs of age, 
36%(n=18)were between 50-60 yrs of age, 32%(n=16) 
were above 60 yrs of age. 

   

Table 1: Age Distribution

Age Frequency Percentage 
< 50 yrs 16 32.0 

50 – 60 yrs 18 36.0 
>60 yrs 16 32.0 

Total 50 100.0 

Out of fifty (50) patients in study group 74% (n = 37) were males and 26% (n=13) were females. 
Table 2: Sex Distribution 

Gender Frequency Percent 
Male 37 74 

Female 13 26 
Total 50 100.0 
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Among the total of fifty(50) patients in the study group 80% (n=40) had a normal peripheral angiography 
while 20% ( n=10) had an abnormal angiography. Out of the affected patients 4% (n=2) had plaquing and 16% 
(n=8) had stenosis of the peripheral arteries. 

Table 3: Number of patients with PAD on peripheral angiography

PAD Frequency Percent 
Normal 40 80 

Plaqueing 2 4 
Stenosis 8 16 

Total 50 100.0 

Out of 10 patients having PAD 2% (n=1) were <50yrs of age, 4% (n=2) were between 50-60 yrs of age and 
14% (n= 7) of the patients were above 60 yrs of age. The results were statistically significant in relation to age of 
patients (p = 0.014). 

Table 3: Relationship between age and peripheral arterial disease

Age Peripheral  angiography  
Total

 
 P value

 
 

0.014 

Positive Negative 
<50 1 15 16 

50 -  60 2 18 18 
>60 7 9 16 

 
Total 

10 40 50 
100% 100% 100% 

 Out of ten (10) affected patients, 70% (n=7) were males and 30% (n=3) were females.  The relation 
between sex and PAD was not statistically significant (p= 0.707).

 
Table 4:

 
Showing gender wise frequency of PAD

  
Peripheral Angiography

  Total

 
 
 

P Value

   
0.707

 

 
Positive

 
Negative

 
 
 Sex

 

 Male
 

7 30
  70%

 
30%

  
 Female

 

3 10
  30%

 
25%

  
 Total

 

10
 

40
  100%

 
100%

  
Among the angiographically proven PAD 

patients, 10%(n=1) had no obstruction on hand held 
doppler device, 20%(n=2) had mild obstruction (ABI = 

0.70 – 0.90) and 70%(n=7) had moderate obstruction 
(ABI= 0.04 – 0.069). None of the patients had severe 
obstruction (ABI=<0.40) on doppler device.             

Table 5: ABI in patients with peripheral arterial disease

 
 
 

ABI

 

 NORMAL
 

 1 

 
 

MILD

 
 

2

 
 

 

MODERATE

 
 

7 

 
 

Total

 
  

10

 

Among the patients with normal ABI 2% (n=1) 
had plaqueing with no stenosis on peripheral 
angiography while among patients with mild obstruction, 

2%(n=1) had plaqueing and 2% (n=1) had arteial 
stenosis. Among the patients with moderate obstruction 
all the patients14% (n=7) had arterial stenosis.

 

 

31

Y
e
a
r

20
20

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
 I
ss
ue

 I
V
 V

er
sio

n 
I

  
 

(
DDDD
)

I

© 2020 Global Journals

To Study the Sensitivity and Specificity of Ankle Brachial Index in Diagnosis of Peripheral Arterial Disease 
in Diabetics with Coronary Artery Disease at a Large Tertiary Care Teaching Hospital

Table 6: Comparing peripheral angiography results with ABI

PERIPHERAL  ANGIOGRAPHY
TOTALPLAQUEING STENOSIS NORMAL

ABI
NORMAL 1 0 39 40

MILD 1 1 1 3 
MODERATE 0 7 0 7 

TOTAL 2 8 40 50



 

   
    

 
 

   
 

 
   

In our study 10%(n=1) of patients with PAD 
were labelled normal by doppler calculated ABI while as 
in non – PAD group, 2.5 % were labelled as having PAD. 
The sensitivity, specificity, positive predictive value and 

negative predictive value of ABI by hand held doppler 
apparatus was found to be 90%, 97.5%, 90% and 97.5% 
respectively.  

Table 7:

 

Sensitivity, Specificity, Positive predictive value and Negative predictive value of ABI

ABI VS PERIPHERAL ANGIOGRAPHY

 
 

Peripheral Angiography

  

Total

 

Plaqueing/ stenosis

 

Normal

 
 

ABI

 

Obstruction

 

9 
True Positives

 

(a)

 

1 
False positives

 

(b)

 

10

 

a + b

 

Normal

 

1 
False Negatives

 

(c )

 

39

 

True Negatives

 

(d)

 
 

40

 

C + d

 

Total

  

10

 

( a + c)

 

40

 

(b + d)

 
 

50

 

(a + b + c+d)

 

Sensitivity = a/a + c = 9/ 9 + 1 = 0.90 =90%

 

Specificity= d/b + d = 39/39+1 = 97.5%

 

Positive predictive value = a/ a + b = 9/9+1 = 0.90 = 90%

 

Negative predive value = d/ c + d = 39/ 39 + 1 = 0.975 = 97.5%

 

IV.

 

Discussion

 

The present study was a hospital based study 
conducted in the postgraduate department of 
cardiology, Sher i kashmir institute of medical sciences 
Soura Srinagar. In this prospective study fifty(50) type 2 
diabetes patients admitted with CAD were studied 
whose mean age was 55.6+8.2 and mean duration of 
diabetes was 6.8+8.4. Not much of the research is 
currently available on the assessment of PAD in diabetic 
patients with concomitant CAD. Most of the studies in 
diabetic patients focus on assessment of CAD with or 
without other neurovascular complications. The study 
group included diabetic patients with CAD irrespective 
of their presentation as stable angina, unstable angina, 
NSTEMI, and STEMI. In the present study the 
prevalence of angiographically detected PAD was found 
to be 20%. Excluding four(4) patients with normal 
coronary angiography the actual prevalence of PAD in 
patients with concomitant CAD was equal to 21.73%. A 
K Agarwal et al found the prevalence of PAD to be 26% 
in their study of 146 patients with CAD7.

 

Among the angiographically proven PAD 
patients 10%(n=1) had no obstruction, 20% (n=2) had 
mild obstruction(ABI=0.70 – 0.90) and 70% (n=7) had 
moderate obstruction(ABI = 0.70 – 0.90) by using hand 
held doppler devic. None of the patients had severe 
obstruction (ABI = <0.40) on doppler device. In our 
study 10% of patients with PAD were labelled normal by 
Doppler calculated ABI index while as in non PAD group 
2.5% were labeled as having PAD. The sensitivity, 
specificity, positive predictive value and negative 
predictive value of ABI by hand held Doppler apparatus 
was found to be 90%, 97.5%, 90% and 97.5% 
respectively. Heather Spencer Feigelson et al in their 

study screened 421 normal subjects and 63 subjects 
with large vessel PAD. Segmental blood pressure ratios 
and flow velocities by Doppler ultrasound were used to 
define cases of large vessel PAD8. The sensitivity, 
specificity, positive predictive value and negative 
predictive value of each individual diagnostic algorithm 
were determined. Overall measurements of posterior 
tibial artery flow showed the highest sensitivity, 
specificity, positive predictive value and negative 
predictive value and overall accuracy. It was found that 
ABI < 0.80 yielded a test with sensitivity of 89%, 
specificity of 99%, positive predictive value of 90%, 
negative predictive value of 99%. The results are 
reasonably comparable to our study.
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It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases, 
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.

Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality 
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable 
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic 
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

Preparation of Eletronic Figures for Publication

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent 
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only. 
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF 
only)  should  have  a  resolution  of  at  least  350 dpi  (halftone)  or 700 to  1100  dpi              (line drawings). Please give the data 
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and 
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line 
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that 
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and 
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the 
color fee after acceptance of the paper.

Tips for writing a good quality Medical Research Paper

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the 
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking 
several questions of yourself, like "Will I be able to carry out a search in this area? Will I find all necessary resources to 
accomplish the search? Will I be able to find all information in this field area?" If the answer to this type of question is 
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also, 
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed 
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that 
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So 
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the 
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your 
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or 
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your 
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with 
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you 
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite 
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software, 
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can 
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you 
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research 
paper or find a model research paper. You can download books from the internet. If you have all the required books, place 
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big 
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should 
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit 
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will 
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a 
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your 
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any 
important thing like making a research paper, you should always have backup copies of it either on your computer or on 
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. 
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to 
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do 
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant 
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have 
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in 
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and 
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of 
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment 
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish 
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly) 
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward. 
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should 
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain 
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will 
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research 
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a 
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere, 
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you 
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and 
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This 
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you 
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think 
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their 
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs." 
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never 
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove 
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never 
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies. 
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands, 
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or 
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical 
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot 
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include 
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings. 
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the 
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A 
good quality research paper format is essential because it serves to highlight your research paper and bring to light all 
necessary aspects of your research.

Informal Guidelines of Research Paper Writing

Key points to remember:

• Submit all work in its final form.
• Write your paper in the form which is presented in the guidelines using the template.
• Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the 
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that 
directed you to make a study. As you carry out the process of study, the method and process section will be constructed 
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar 
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality 
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent 
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general 
guidelines.

To make a paper clear: Adhere to recommended page limits.

      

© Copyright by Global Journals | Guidelines Handbook

XVI



 
 

 
 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

  
  
 

 

 

  
  
   
 

 

 

 

 

 

  
 

 
 

 
  

 

 

 

 

Mistakes to avoid:

• Insertion of a title at the foot of a page with subsequent text on the next page.
• Separating a table, chart, or figure—confine each to a single page.
• Submitting a manuscript with pages out of sequence.
• In every section of your document, use standard writing style, including articles ("a" and "the").
• Keep paying attention to the topic of the paper.
• Use paragraphs to split each significant point (excluding the abstract).
• Align the primary line of each section.
• Present your points in sound order.
• Use present tense to report well-accepted matters.
• Use past tense to describe specific results.
• Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
• Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have 
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported 
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in 
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer 
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant 
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet 
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability 
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The 
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any 
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

• Fundamental goal.
• To-the-point depiction of the research.
• Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of 

any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

o Single section and succinct.
o An outline of the job done is always written in past tense.
o Concentrate on shortening results—limit background information to a verdict or two.
o Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important 

statistics) are just as significant in an abstract as they are anywhere else.

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background 
information to be capable of comprehending and calculating the purpose of your study without having to refer to other 
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive 
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the 
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if 
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

o Explain the value (significance) of the study.
o Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon 

its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.
o Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose 

them.
o Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job 
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you 
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The 
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad 
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.

Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a 
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of 
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped 
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit 
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of 
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way, 
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad 
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of 
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:

Materials may be reported in part of a section or else they may be recognized along with your measures.

Methods:

o Report the method and not the particulars of each process that engaged the same methodology.
o Describe the method entirely.
o To be succinct, present methods under headings dedicated to specific dealings or groups of measures.
o Simplify—detail how procedures were completed, not how they were performed on a particular day.
o If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.

Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the 
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third 
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.

What to keep away from:

o Resources and methods are not a set of information.
o Skip all descriptive information and surroundings—save it for the argument.
o Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective 
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to 
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data 
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if 
requested by the instructor.

Content:

o Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.
o In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.
o Present a background, such as by describing the question that was addressed by creation of an exacting study.
o Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if 

appropriate.
o Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or 

manuscript.

What to stay away from:

o Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
o Do not include raw data or intermediate calculations in a research manuscript.
o Do not present similar data more than once.
o A manuscript should complement any figures or tables, not duplicate information.
o Never confuse figures with tables—there is a difference. 

Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.

Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.

Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached 
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and 
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded 
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the 
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results 
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The 
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain 
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have 
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the 
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded 
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results 
that you have, and take care of the study as a finished work.

o You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.
o Give details of all of your remarks as much as possible, focusing on mechanisms.
o Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was 

correctly restricted. Try to present substitute explanations if they are sensible alternatives.
o One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go 

next? The best studies unlock new avenues of study. What questions remain?
o Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present 
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

The Administration Rules

Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to 
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your 
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to 
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and 
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is 
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid 
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your 
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read 
your paper and file.
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS 

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals.

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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