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Knowledge, Attitude, and Practices of Waste Segregation at 
Kapsabet County Referal Hospital, Nandi County, Kenya   

 By Justinah Maluni, Benard Omambia, Stephen W Muhindi & Mutuku Chrispus Ngule          
  University of Eastern Africa   

Abstract- Background: Poor management of clinical waste poses a public health risk (Nema et al., 2011). 
Hence, appropriate Clinical Waste Management (CWM) is a crucial issue for maintaining human and 
public health and can be achieved through effective and efficient wastes segregation (Nema et al., 2011). 
The key to effective management of medical waste is segregation (separation) of the waste (Rao et. al., 
2004).  

Objectives: To assess the knowledge, attitude and practices on medical waste segregation.  

Methods: The study was done in November 2015 using quantitative descriptive design. The data from 139 
healthcare workers at Kapsabet County Referral Hospital from Nandi County, Kenya was collected 
through questionnaires and analyzed with SPSS version 20. The knowledge, attitude and practices were 
assessed through a census and the data was thereafter interpreted at 95% confidence interval.  

Results: 32% of the respondents did not know what waste segregation was, 35% said that waste 
segregation should not be done at the generation point an indicator of poor knowledge on waste 
segregation. 94% of the respondents believed bin emptying was the responsibility of the cleaners an 
indicator of a negative attitude towards waste segregation.    

Keywords: medical waste, Waste segregation, knowledge, attitude, practices, medical waste management.      
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Abstract- Background: Poor management of clinical waste 
poses a public health risk (Nema et al., 2011).  Hence, 
appropriate Clinical Waste Management (CWM) is a crucial 
issue for maintaining human and public health and can be 
achieved through effective and efficient wastes segregation 
(Nema et al., 2011).  The key to effective management of 
medical waste is segregation (separation) of the waste (Rao 
et. al., 2004).  

Objectives: To assess the knowledge, attitude and practices 
on medical waste segregation.  

Methods: The study was done in November 2015 using 
quantitative descriptive design. The data from 139 healthcare 
workers at Kapsabet County Referral Hospital from Nandi 
County, Kenya was collected through questionnaires and 
analyzed with SPSS version 20. The knowledge, attitude and 
practices were assessed through a census and the data was 
thereafter interpreted at 95% confidence interval.  

Results: 32% of the respondents did not know what waste 
segregation was, 35% said that waste segregation should not 
be done at the generation point an indicator of poor 
knowledge on waste segregation. 94% of the respondents 
believed bin emptying was the responsibility of the cleaners an 
indicator of a negative attitude towards waste segregation.  

Conclusion: It is important to note that, knowledge and attitude 
are key determinants of waste segregation practices.  
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including hospitals, clinics, doctor’s offices (including 
dental and veterinary) and medical laboratories and in 
medical research, its wastes in production of vaccines 
or other substances produced from living organisms 
(WHO, 1999, 2005). Inadequate and inappropriate 
knowledge of handling of healthcare waste may have 
serious health consequences and a significant impact 
on the environment as well (Mathur et al., 2014). 
Consequently, hazards of poor management of 
biomedical waste have aroused the concern world over, 
in its far-reaching effects on human health and the 
environment (WHO, 2011). Poor management of clinical 
waste poses a public health risk (Nema et al., 2011). 

According to WHO report, around 85% of the 
hospital wastes are non-hazardous, 10% are infective 
[hence, hazardous], and remaining 5% are non-
infectious but hazardous [chemical, pharmaceutical and 
radioactive] (Manoranjini, 2014). A study in Tanzania 
(Manyele & Lyasenga, 2010) reported that segregation 
is not perfectly performed, despite the availability of 
specific containers for waste collection. Moreover, 
reports have shown that poor segregation is brought to 
naught by highly inefficient waste transport which is 
done mainly using wheelbarrows (USAID-Kenya, 2012) 

A study done in Kenya by the National Health 
Care Waste Management plan, 2008-2012, shows that 
Kenya is still way below the WHO recommended 
standards, where 80% of waste should be non-
infectious and can be recommended to join the  
municipal  waste  stream,  while  20%  is  the  infectious 
wastes that  require  special waste  treatment methods.  
Segregation is not practiced in hospitals by health staff 
due to lack of training. (Kumar et al., 2015). A study 
done in Bangladesh showed that questions 
on knowledge about color coded bins collecting waste, 
67 (53.6%) could not give any correct answer and only 
58 (46.4%) gave the correct answer (Uddin, Islam & 
Yesmin, 2014) 

Studies in Tanzania (Manyele & Lyasenga, 
2010) and Kenya (Kei & Njagi, 2013) have reported that 
segregation is not perfectly performed, despite the 
availability of specific containers for waste collection. A 
study done in Kenya by Kei and Njagi (2013), in public 
hospitals such as Kenyatta National Hospital (KNH) and 
Moi Teaching and Referral hospital showed  that waste 
segregation on infectious, pathological, sharps and 
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Recommendations: A study should be done on the challenges 
facing proper waste segregation. Public health policy 
intervention is required to strictly monitor waste management 
in health sectors.
Keywords: medical waste, Waste segregation, 
knowledge, attitude, practices, medical waste 
management.

I. Introduction

edical waste (MW) or Biomedical waste has 
been defined as any solid waste generated in 
the diagnosis, treatment or the immunization of 

human beings and animals while in medical research, 
this includes the production or testing of biological 
materials  from   all   types   of healthcare  institutions,

M



chemical waste was done unsatisfactorily.  Moreover, 
these being referral hospitals in Kenya with 
unsatisfactory waste segregation methods where the 
level of knowledge on waste segregation is expected to 
be high there is need for further research in other health 
facilities in Kenya to determine the extent of the problem 
in other hospitals hence there is need for a research to 
assess the knowledge, attitude and practice on waste 
segregation among health care workers in Kapsabet 
County referral hospital.  

II. Methodology 

A census study was done at Kapsabet county 
referral Hospital where all the health workers were 
issued with a structured closed-ended questionnaire. 
The questionnaire had questions on knowledge, attitude 
and practices of medical waste segregation.  

All the health workers and cleaners present 
during the process of data collection were included in 

the study. The health workers and cleaners absent 
during the data collection process and those who did 
not consent were excluded from the study. Ethical 
approval was done by the institutional research ethics 
committee of the University of Eastern Africa, Baraton, 
(REC: UEAB/21/10/2015) the hospital administrator of 
Kapsabet County Referral Hospital (Ref; R.I/VOL1/15). 
The data was collected in November 2015.  All the 
health workers who consented and were willing to 
participate in the study filled the questionnaires form. 
The data was coded, entered and analyzed using SPSS 
Version 20 and excel program. Inferential analysis was 
done using chi-square test, spearman’s correlation, 
Pearson’s correlation and Multiple Linear Regression 
with a 95% Confidence Interval, and p-value of p≤0.05 
was used to interpret the data. (Oso & Onen, 2005). 

 
 

III. Results 
Knowledge on waste segregation 

Figure 1: A graph showing definitions of waste segregation by health care workers 
 

Table 1: A table showing results of when waste segregation should be done 
 

Statement True False Don’t know 
Waste should be segregated during Transport 15% 78% 5% 
Waste should be segregated during disposal 28% 65% 7% 
Waste should be segregated during generation 72% 21% 7% 
Waste should be segregated at collection points 46% 48% 6% 

 

29.5
15.1

24.5

13.7

13.7

2.9

.7

waste seperation in highly infectious, infectious and 
non- infections

collection and disposal of waste

waste seperation

placing waste in different containers according to 
colour

don't know

proper magt of waste

dumpsite

Waste segregation definitions
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Table 2: Chi-Square tests done to find out the relationship between knowledge (independent) and Practices 
(Dependent) 

Variables Value P-Value 
Waste food disposed in which bin (Dependent) 48.281* 0.000 
Waste segregation generation point(independent) 

Table 3: A table showing results of Spearman’s correlation on attitude (independent) and Practices (dependent) on 
waste segregation and Chi-square test on knowledge and practices on waste segregation 

Variables Value P-Value 
Bin liners provision (independent) 26.429a 0.000 
Disposal of used gloves (dependent) 
Provision of sharps box (independent) 14.763a 0.022 
Disposal of branulars (dependent) 
Waste segregation is cleaners responsibility (independent) 0.226**(Correlation Coefficient) 0.007 
segregate sharps only and mix all other wastes (dependent)   
Waste segregation increases waste management cost (Independent) 0.240** 0.004 
Waste segregation reduces the quality of life (dependent) 

       *** - significant values 

IV. Discussion 

The findings indicate that, 32% of respondents 
had no idea of what waste segregation is, this is closely 
related to a study done by Abdullah & Al-Mukhtar, 
(2013) whose study had 29.8% of the respondents 
indicating that  they had  no  idea  about  how  the 
process of waste segregation is  done hence the need 
of  informing  the whole  medical  staff  about  the  
medical  waste management plan applied in the 
hospitals. 

An average of 35% of the respondents said that 
waste segregation should not be done at the generation 
point. This contradicts with a study done by WHO, 
(2011) which showed that it is essential that all medical 
waste materials are segregated at the point of 
generation and Chartier et al., (2012), who stated that 
segregation at source is recommended as it makes it 
easier to prevent spread of infection, helps in making it 
easier to choose among the options of disposal, and 
can reduce the load on the waste treatment system and 
prevent injuries. The study went further to show whether 
knowledge really influenced the practices on waste 
segregation and based on the P value (P=0.000) 
knowledge is related to practice (table 2). This indicates 
that the level of knowledge influences waste segregation 
practices. 

Provision of  bin liners and safety boxes is key 
aspect in segregation of medical wastes. However, 
according to the findings 14% and 12% of the 
respondents  indicated they were not provided with bin 
liners and safety boxes respectively. This contravenes 
with the WHO, that hospitals should provide plastic 
bags for infectious waste Pru¨ss et al., (1999). It also 
contravenes Sapkota et al., (2014), who stated that 
infectious waste bags which are colored or labeled in 
accordance with the policies or regulations should be 
provided as it helps the system of segregation of waste 

at source, into suitable color-coded high-density 
polythene bags and bins, for the easy identification and 
segregation of infectious and non-infectious wastes 
should be used. It also contravenes a study by Acharya 
& Singh, (2000), which showed that sharps should be 
collected in puncture-proof containers. Lack of bin liners 
and safety boxes might be a contributing factor to poor 
waste segregation because observations done by the 
researcher before the study at Kapsabet County Referral 
Hospital showed that there were syringes along the walk 
ways and the general waste and infectious waste were 
disposed together in the dumpsite. A Chi-Square test 
done shows that there is a relationship between 
provision of bin liners and sharps box and waste 
segregation practices with a P-value of 0.000 and 0.022 
respectively. This illustrates that provision of safety 
boxes and the color-coded liners can help improve the 
practices of waste segregation.  

According to the findings, majority of the 
respondents (94%) indicated that bin emptying was the 
responsibility of the cleaner. This might affect the waste 
segregation practices. According to Idowu & Alo, 
(2010), the absence of effective waste segregation is 
influenced by poor control of waste disposal by those in 
charge especially the health workers who leave every 
task of waste disposal to the cleaners. According to 
Spearman’s Rho on test done, there is small to 
moderate positive correlation (0.226) between waste 
disposal perception and the practices (p<=0.007). This 
shows that a change of attitude towards bin emptying 
responsibility can impact the practices positively.  

Based on the findings, >20% of the 
respondents indicated that they placed waste in the 
wrong bins. This indicates that the practice of waste 
segregation within the hospitals is not done according 
to the guidelines. This contravenes the MOH, (2008), 
which shows that segregation of health care waste 
(HCW) should be done according to infectious or clinical 
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waste (hazardous waste), Non-infectious or general 
waste, highly infectious waste, and sharps waste. The 
color codes for HCW as recommended by National 
Environmental Management Authority (NEMA)  are; 
yellow for infectious and sharps waste, black for non-
infectious and the WHO recommends red for 
pathological and/or highly infectious waste. 

Findings show that, majority of the respondents 
(89%) indicated that waste segregation helps control 
environmental pollution, waste segregation reduced 
hospitals acquired infections, waste segregation 
reduces the death /diseases due to repackaging, waste 
segregation reduces the incidence of occupational 
health hazards, waste segregation reduces the waste 
management cost, and waste segregation improves the 
image of health facility. This agrees with WHO, (2011), 
that poor management of health care waste potentially 
exposes health care workers, waste handlers, patients 
and the community at large to infection, toxic effects 
and injuries, and risks polluting the environment. 
Improper medical waste management causes 
environmental pollution, unpleasant smell, and may lead 
to transmission of diseases (Coker & Sridhar, 2010; 
Yitayel, Tamrat & Adane, 2012). However, a 44% which 
indicated that waste segregation increases incidence of 
occupational health risks, 24% indicated that waste 
segregation increases waste management cost, 21% 
indicated that waste segregation reduces the quality of 
life and this shows that there is a negative attitude 
among some of the health workers towards waste 
segregation which might affect their practices. 
According to a Spearman’s Rho on test done, there is 
moderate positive correlation (0.240) between attitude 
and practices (P=0.004) (table 3). Therefore, a change 
in attitude on waste segregation may impact the 
practices of waste segregation positively. 

According to the findings, 26% of the 
respondents agreed that waste segregation is the 
cleaner’s responsibility; this shows that there is a 
negative attitude towards waste segregation. The 
perception that waste segregation is the cleaner’s 
responsibility might be a contributing factor to poor 
waste segregation.  This concurs to a study by 
Madhukumar & Ramesh, (2014), that waste handling 
and disposal is often considered only the job of cleaning 
workers. Based on the statistical test there is a small to 
moderate correlation (0.226) between the attitude and 
practices (P= 0.007) (table 3). This indicates that a 
change in the attitude of the responsibility of waste 
segregation can improve the practices of waste 
segregation. 

V. Conclusions 

The study investigated knowledge, attitude and 
practices on waste segregation among health workers 
at Kapsabet County Referral Hospital. It was intended to 

assess the knowledge, attitude and practices on waste 
segregation among health workers at Kapsabet County 
Referral Hospital. This was in relation to improper waste 
segregation practices observed at the hospital before 
the study which showed that infectious waste and non-
infectious waste ware disposed together in a dumpsite. 
The study specifically sought to find out if there was a 
relationship between knowledge, attitude and practices 
on waste segregation. The study established that 
knowledge and attitude on waste segregation affects 
the practices of waste segregation. In view of the 
findings, the study concludes that it is important to note 
that knowledge and attitude are key determinants of 
waste segregation practices. Ideal knowledge and 
positive attitude towards waste segregation are not yet 
to perfection and as a result, there are poor waste 
segregation practices.  

VI. Recommendations 

With focus on the findings and the supportive 
literature review the study recommends the following: 

• The health workers in Kapsabet county referral 
hospitals should be trained more on waste 
segregation practices and the impacts of improper 
waste segregation to their health, the community 
and the environment at large. 

• The public health officer in charge of sanitation 
should ensure that continuous training and strict 
supervision should be made compulsory for all 
healthcare personnel working in Kapsabet County 
Referral Hospital.  

• The medical staff should also be informed that bin 
emptying is a responsibility of every person and not 
only the cleaners because this encourages 
improper waste segregation 

• The whole medical staff of Kapsabet county referral 
hospital should be informed on the best methods of 
medical waste separation/segregation 

Recommendations for further study 

• A further study should be carried out on the factors 
contributing to improper waste segregation. 

• A study should be done in the private hospitals 
within Nandi County to determine their practices in 
waste segregation  

• A study should be done on the challenges facing 
proper waste segregation. 

VII.
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Abstract- Introduction: Bladder TCC is rare in young adults and 
occurs more commonly in elderly individuals. The incidence of 
TCC urinary bladder is found to be 1% - 2.4% among young 
adults less than 40 years of age. Younger population has 
incidence of only .1% - .4% (age less than 20 yrs). Present 
study aimed to compare the clinical behavior, pathologic 
characteristics and prognosis of TCC urinary bladder in 
population between ≤ 30 and 31-40 yrs. 

Methods: A retrospective review of our records between Jan 
2006 and Dec 2012 identified 71 patients with TCC bladder 
who were less than 40 years old. Clinical and pathological 
parameters of patients who were ≤ 30 years of age were 
compared with those of a series of patients between 31- 40 
years of age during the same period.  

Results: Multivariate logistic regression analysis revealed high 
tumor grade and multifocality as predominant predictors of 
tumor recurrence in young patients. A Significant difference 
was observed in the recurrence-free (p <.018) and 
progression- free (p < 0.06) survival rates between the two 
groups.  

Conclusion: We concluded that although the clinical stage 
distribution, natural history, and outcomes of bladder TCC in 
young  adults  are  similar  to  those in their older counterparts, 
Clinicians must be aware that patients with higher-grade and 
multifocal tumors are more likely to experience tumor 
recurrence and grade progression. 
Keywords: TCC urinary bladder, recurrence, progression, 
grade, multifocality, smoking, recurrence- free survival,  
progression- free survival. 

I. Introduction 

ransitional cell carcinoma (TCC) urinary bladder is 
the fourth most common neoplasm in men and 
eighth most common neoplasm  in  women  in  the  
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Western world. Urinary bladder cancer is rare in young 
Adults and occurs more commonly in elderly individuals. 
The median age of presentation for men is usually 69 yrs 
and for the female is 71 yrs respectively [1,2]. TCC 
urinary bladder incidence below the age of 40 years is 
1% - 2.4% only. Younger population has incidence of 
only .1% - .4% (age less than 20 yrs) [3, 4]. Although the 
genomic nature and management of bladder cancer 
have been well researched, inconclusive reports exist 
about clinical pattern and prognosis for patients less 
than 40 years of age. Whether younger cases have a 
superior prognosis than their aged counterparts has 
long been a subject of contention; indeed, some reports 
projected similar patterns of clinical behavior and 
prognosis for TCC bladder in young and older patients, 
whereas other reports displayed lower rates of disease 
recurrence and progression, and superior outcome 
survival, in younger patients [5-8].  

Among the probable risk scenarios expected in 
TCC bladder, tobacco consumption is most crucial and 
is responsible for 48% cases in males and 32% in 
females in the developed world [9]. Environmental 
factors in the form of occupational exposure, chemical 
and treatment exposure along with family history plays 
an important role in the etiopathogenesis of TCC 
bladder. In our analysis though majority of our patients 
were young tobacco consumers, we still noticed that a 
sizeable chunk did not have significant smoking 
exposure.  The acute rise in these cases (NE India) in 
the past 2 decades bears testimony to the ever- 
increasing health hazards being faced by the population 
in this part of the world comprising of multiethnic 
population.  An Indian study published data on patients 
diagnosed with TCC Urinary bladder and reported 
median age between 65–70 years. Moreover, there was 
a male preponderance (86.4% male vs. 13.6% female). 
Tobacco smoking (75% cases) revealed a strong 
relationship with TCC bladder which was quantity and 
duration dependent [9]. Another Indian study reported 
data collected from the Bombay Cancer Registry and 
found that bladder cancer was very uncommon in the 
first three decades of life [10]. Nonetheless, past 30 
years of age, the incidence rates increase with age, in 
log-linear fashion, in both genders. The Indian 
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subcontinent data differ from the Western counterpart in 
two aspects. First, the contrast in the incidence of 
smoking among Indian men and women is much more 
distinguished (74% vs. 22%) than in the West. Second, 
the incidence of TCC bladder per se is much more 
cardinal in Indian men (8.9:1). The vast majority of 
bladder cancer in men versus women is explained by 
the smoking habits of men and estrogen-progesterone 
hormonal influence in the female reproductive life       
[11-14]. 

Most urinary bladder cancers consist of TCC, 
which can be classified into different categories with 
unique clinical pattern [15]. Low-grade, papillary lesions 
usually do not involve the muscle but often recur locally, 
demanding long-term surveillance. In contrast, high 
grade, non-papillary lesions are more prone for deeper 
invasion into the muscle layer and to metastasize, 
resulting in significant mortality. Contemporary studies 
have projected that papillary and non-papillary lesions 
may use various diabolical biological pathways, which 
may lead to their distinct biological manifestations [16]. 
Past analysis of patients with TCC bladder has used 
different denotation of young age, ranging from 20 years 
to 40 years. This diversion has led to inconsistent 
outcomes regarding the clinic-pathologic features of this 
dreaded disease in young individuals. Additionally, 
because TCC bladder is rare in young patients, most 
studies in these patients have been small series with the 
number of reported cases ranging from 12 to 50 [17]. To 
better characterize the clinic-pathologic features of TCC 
urinary bladder in young patients, we retrospectively 
evaluated a series of 71 cases in which clinical behavior, 
pathological outcomes, and disease recurrence and 
survival characteristics in patients with bladder TCC that 
were younger than 40 years of age. We compared our 
data with a matched cohort of young (Group A: ≤ 30 
years Vs, Group B: 31- 40 years) patients with bladder 
TCC and intended to discover the difference in behavior 
of the disease between the two cohorts. The authors got 
on board to navigate the unexplored domain of TCC 
bladder with an aim to ascertain causality & risk factors 
predisposing to an early event, evaluate factors affecting 
disease recurrence and progression, estimation of 
survival characteristics and exact follow- up and 
radiological imaging schedule.   

II. Methods 

After obtaining institutional ethics committee 
clearance, a retrospective review of our records between 
Jan 2006 and Dec 2012 identified 71 patients (43 males 
and 28 females) with transitional cell carcinoma of the 
bladder who were less than 40 years old. Clinical and 
pathological parameters of patients who were ≤ 30 
years of age were compared with those of patients 
between 31- 40 years of age during the same period. 
Epidemiological and demographic data, including 
patient’s age at presentation, gender, time of starting 

and total duration of smoking, presenting clinical 
symptoms, initial HPE report, tumor size and locations, 
stages and grades at initial TURBT, recurrence events 
and disease progression to different grades or stages, 
and metastatic status, were collected. The 2004 WHO 
International Society of Urologic Pathology and 2002 
tumor stage classification were used to evaluate the 
stages and grades of TCC bladder. Patients with 
nontransitional cell variety and upper tract TCC were 
excluded from the analysis. Disease recurrence was 
defined as the return of the disease at any site within 
bladder and progression was defined as upstage in 
tumor stage/grade. Moreover, recurrence or 
progression-free periods were defined as the dates of 
initial diagnosis of bladder cancer and those of disease 
recurrence or progression. Patients less than 40 years 
old were divided into two subgroups according to the 
age of presentation: younger than 30 years old and 
between 31 and 40 years old. Data among the groups 
were analyzed using the Chi-square test and Pearson’s 
R test. Recurrence-free survival (RFS) & progression-
free survival (PFS) analyses were performed using the 
Kaplan Meier method and log-rank test. Multivariate cox 
proportional hazards analysis, was outlined to identify 
independent predictors of the recurrence of TCC of the 
bladder in patients less than 40 years old. All statistical 
analyses were performed using SPSS version 21. A p 
value of <0.05 was considered statistically significant. 

III. Results 

We analyzed all relevant data between Jan’ 
2006 and Dec’ 2012 and 71 patients (43 men and 28 
women) with TCC of the bladder who were ≤ 40 years 
old were included in the study with  subgroup  analysis 
of  ≤ 30 years (n=30) and 31 -40 years (n=41). For the 
two retrospective cohorts, the mean age at diagnosis 
was 24.21 years (range, 20.25- 28.57 years) and 37.66 
years (range, 34.50-39.67)   with an overall male to 
female ratio of 1.54:1. The mean ± SD (overall) follow 
up time was 47.41 months (range, 12-65 months)       
(Table 2). Male and female distribution in the 2 groups is 
shown in Figure 1.  

The mean (± SD) pack year for tobacco 
smoking in the age group ≤ 30 yrs was 30.22 ± 4.36 
(p=.418) while that for age group ≤ 30 yrs was 10.25 ± 
2.14 years. Similarly, mean ± SD pack year for tobacco 
smoking in the age group 31-40 yrs was 44.63 ± 6.18 
while mean ± SD smoking duration for age group ≤ 30 
yrs was 18.75 ± 5.14 yrs. The total number of active 
smokers in the group 1 was 53.3% while in the group 2 
was 75.6% (Chi-square coefficient = 3.84, p= .048) 
(Table 1). Smoking was defined in the current study as 
> 100 cigarettes consumption overall as per the NIHS 
definition and was found to be significantly associated 
and correlated with TCC urinary bladder in the study 
(Pearson’s R = .233, p = .047). Presence of risk factors 
was also ascertained and among all the risk factors 
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mentioned above, the presence of any one risk factor 
was considered positive, though not found to be 
significantly associated or correlated. There were 13.3% 
patients in the Group A (smoking + RF group), and 
36.6% patients in the group B and both the groups were 
significantly associated and correlated with the same.  

Macroscopic hematuria was the presenting 
symptom in 43.3% in the group A and in 58.5 % in the 
group B. Similarly, microscopic hematuria was the 
presenting symptom in 33.3% in the group A and 22 % 
in the group B.  UTI / irritative voiding was the presenting 
symptom in 23.3% in the group A and 19.5 % in the 
group B (Figure 2). The mean time from the onset of 
symptoms to diagnosis was 38 days (range 14 – 67). 
Family history of TCC UB was present in 13.33 % (n=4) 
cases in group A and 10% cases (n=3) in the group B.  
History of neurogenic LUTD was present in 10 % (n=3) 
cases in group A and in 12.19% cases (n=5) in the 
group B.  Mean tumor volume (USG) was 2.45 ±.45 cm2 
(range: 2.20 – 3.2) for the entire study population.  
Majority of the patients (46.48%) had a tumor at the 
trigone (n= 33). Initial TURBT was done in all 71 cases. 
Re TURBT was done in 1 case (26.67%) in group A and 
in 5 cases (17.07%) in group B. TURBT + BCG was 
initiated in 8 cases (3.33%) in group A and in 7 cases 
(12.20%) in group B. Radical cystoprostatectomy 
(males) and anterior pelvic exenteration (female) with 
diversion followed by adjuvant chemotherapy was done 
in 8 case (19.51%) in group B.  Radical TURBT + 
adjuvant chemo-radiotherapy in the form tri-modality 
therapy was initiated in 6.67% (n= 2) cases in group A 
and in 14.63 % (n= 6) cases in group B.   

The clinical scenario of study population is 
presented in (Table 3). The most common T stage in the 
group A was Ta (70%) followed by T1 (23.3%) while in 
the group B, the incidence of both the groups was 
similar (23.3%). The distribution of the T stage in both 
the groups was not significantly associated or correlated 
(Table 2).  Tumor grading (2004, ISUP) was distributed 
as low grade in 56.7% followed by high in 26.7% in the 
group A. In the group B however, the maximum number 
of cases were PUNLMP (43.9%) followed by a low grade 
as a distant second (31.7%). All these grade 
distributions were found to be significantly associated 
and correlated in the two groups (Table 4)].  Incidence 
of the high grade was almost similar in both the groups 
at 26.7% and 24.4% respectively, but it was found that 
the younger cohort had more high -grade and low- 
grade TCC’s combined (Table 2) as compared to 31-40 
years age group. Aforementioned result comes as a 
stark contrast to the belief that early age group behaves 
less aggressively then there aged counterparts as 
described in literature. Multifocal tumors were found to 
be present in 78% of the group B vis a vis 36.7% in the 
group A (significantly associated & correlated) (Table 4). 
Tumor size ≥ 2.5 cm was seen in 20% cases in the  
group A and 14.6% cases in the group B. Tumor size 

was not found to be significantly associated or 
correlated within the two respective groups (Table 4).  

Tumor recurrence was seen in 16.7% cases in 
the group A and 43.9% in the group B and was 
significantly associated (Chi square coefficient =4.42, 
p=.045) and correlated (Pearson’s R - .250, p=.036)  
(Table 5). One out of the total five recurrences (Ta, HG) 
in group A occurred within 3 months while the other 4 
recurrence (Ta + T1, HG) occurred at 12 months. Nine 
out of the 18 recurrence in the group B (Ta + T1, HG) 
occurred within 3 months while 6/18 recurrence (Ta + 
T1, HG) occurred at 6 months. Three cases recurred 
between 18-24 months (Group B).     

Tumor progression was seen in 6.7% cases in 
the group A and 36.6% in the group B and was 
significantly associated (Chi-square coefficient =7.12, 
p=.011) and correlated (Pearson’s R =.346, p=.003). 
Among grade progression in the group A, one stage 
migration was observed from Ta to T1, and 1 from T1 to 
T2 and both occurred at 12 months of follow up. In the 
group B, 7 progressions from low grade to high grade 
TCC occurred at three months of follow up and five 
progressions from PUNLMP to Low grade at six months. 
Three cases progressed from low grade to high grade in 
between 18-24 months.        

Multivariate logistic regression analysis 
projected tumor recurrence in study population with 
high-grade tumors [odds ratio (OR), 1.895; 95% 
confidence interval (CI),- .901-2.125; p = 0.036] and 
multifocality (OR, 2.310; 95% CI, .941-3.341; p < 0.005) 
(Table 6 ).The Kaplan Meier method was used to 
estimate the (RFS) recurrence free survival and (PFS) 
progression free survival. The 5-year RFS was 83% for 
group A and 56.1% for group B and the difference was 
found to be significant (p= .018) between the 2 groups. 
The 5-year PFS was 93.2 % for group A and 63.4 % for 
group B and the difference was found to be significant 
(p= .005) between the 2 groups.  

IV. Discussion 

TCC urinary bladder in younger population 
      

(≤ 40 years) is a rare entity, with an incidence rate of 
only 0.8% [18]. There is a paucity of evidence regarding 
validated literature when comparing clinical pattern and 
outcomes of bladder TCC in younger patients especially 
≤ 30 years and 31-40 years. To our knowledge there are 
hardly any studies except one or two regarding the 
subgroup analysis in population concerning TCC urinary 
bladder. As per the available studies the low-

 
Ta tumor  

recurs at a rate of 50% to 70%  and progress in  5% of 
cases

 
while the high-grade T1 tumor recur in more than 

80% of cases and progress in 50% of
 
patients within 3 

years.
 
Our analysis in part confirm the reverberation of 

previous reports and projects that patients ≤ 30 years of 
age had less recurrence (20% as compared 44%,  

         

p < .05) and progression (6.7% as compared to 36.6%, 
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p < .05) than their counterparts in group B. This finding 
is supported by previous study results [19]. 
Notwithstanding the aforementioned fact, Group A did 
have high number of high grade TCC as compared to 
the group B. In our analysis, younger patients had more 
high-grade cancers than their aged counterparts (26.7% 
vs. 24.4%, p< .05) and more tumors >2.5 cm in size 
(20% vs. 14.6%), which was similar to the findings of 
previous retrospective studies [20]. Nonetheless, in the 
Surveillance, Epidemiology and End Results (SEER) 
database (1973 to 2003), of 140 bladder tumors 
affecting patients younger than 18 years old, 50.7% 
were diagnosed as PUNLMP. Thus, PUNLMP is 
regarded as the most common grade within this age 
group [21]. According to a recent analysis, although 
there is a preponderance of low-grade TCC in the first 
three decades of life, the grade distribution of TCC 
urinary bladder in older patients is not exactly 
comparable to those in the fourth decade of life which is 
also validated from our study results [22]. In our study, a 
male dominance was observed (male: female ratio 
1.54:1) but which was below to those reported in 
previous analysis [23-25]. In both the groups under 
evaluation, the major presenting symptom was 
macroscopic hematuria with no significant difference 
between the younger and older patients. In a recent 
review of children with gross hematuria, causes of which 
consisted of infection, stones and malignancy, only 
three cases were diagnosed to have TCC bladder [26]. 
We have displayed in our analysis that stage distribution 
of patients aged 31-40 years with bladder TCC was not 
significantly different from their older counterparts, which 
is in concordance with some past published studies. In 
contrast, younger patients had slightly higher invasive 
disease which some studies indicated were due 
to CK20 along with mismatch repair proteins (MRPs) 
hMSH2, hMLH1, and hMSH6 along with FGFR3 [27]. 
We have analyzed our present data with the past studies 
and have found a comparable result thus validating our 
results (Table 7). 

The Mantle Cox Log Rank was applied to 
estimate the five year RFS and five year PFS. The 5 yr 
RFS for the Group A was 83%, (Figure 3) while it was 
only 56.1 % for the Group B (Chi square 5.608, p 
=.018). The mean recurrence free survival was an 
estimated 55.84 months (95% C.I. – 49.32-62.36) for the 
group A while it was 43.40 months (95% C.I: 35.91-
50.89). The 5 yr PFS for the Group A was 93.2 %, 
(Figure 4) while it was 63.4 % grade.  

For the Group B (Chi square 7.93, p =.005). 
The mean progression free survival was an estimated 
61.84 months (95% C.I: 57.90 - 66.02) for the group A 
while it was 48.74 months (95% C.I: 42.18 - 55.30). To 
our misfortune, we could not do an extensive analysis 
because of the small number of cases, lack of sound 

and apt information, and short follow-up period. Our 
study was limited by the fact that it was a retrospective 
study with inherent disadvantages, lack of CIS 
information in biopsy, lack of urine cytology information, 
correct age at start of smoking and exact duration of 
smoking before first symptom appearance and patient 
belonging to multiethinic groups. 

V. Conclusion 

TCC urinary bladder is a heterogeneous 
disease with high prevalence and recurrence rates. The 
present analysis provides useful reckoning of survival 
outcome, with aggressive treatments reserved for 
patients with higher stage disease. The analysis 
projected similar low grade TCC in both the groups but 
slightly higher high grade lesions in the younger Group 
A, though the exact reason is still under consideration. 
Multifocality and tumor grade were the predominant 
factors associated with early recurrence and 
progression. We found out that smoking alone and 
along with other risk factors (as confounding factor) 
contribute significantly to the recurrence and 
progression risk profile.  We also concluded that a strict 
follow up at 3 month and till 12 months for low grade + 
PUNLMP is a bare minimum while it’s strictly every 3 
month for first 2 yrs for high grade lesion. Although this 
ontological event is less frequent in young adults, its 
effects remain substantial because these cases have a 
large chunk of their life still undiscovered and many 
responsibilities to fulfill. Since young age carcinoma 
exhibit a combination of features seen in younger and 
older patients, treatment protocol needs to evolve in 
such a way so as to provide prompt diagnosis and most 
suitable treatment scheme. Future endeavors focus on 
advancement of risk stratification and treatment 
protocols through clinical trials in young cases and 
implementation of effective prevention and early 
detection at middle ages.  
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Figure 1:
 
Showing gender distribution in the 2 subgroups

 

 

 

Figure 2 : Showing the clinical presentation in the 2 sub groups

  

Figure 3:
 
Showing the 5 Year RFS within Group A & B
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Figure 4: Showing the 5 Year PFS within Group A & B 

Table 1: Showing the epidemiological and environmental pattern in both the subgroups

 
Variable

 
≤ 30 yrs

 

n, (%)
 31 –

 
40 yrs

 

n, (%)
 

 
Total

 
 

Chi Square 
Coefficient p Value

 

Patients 30 (42.3) 41 (57.7) 71   
Mean Age (range)   33.45(22 – 40)   

Sex (M/F) 18/12 25/16 43/28 .007 .934 
Mean Follow Up (SD) 45.67± 11.40 

 
49.15± 12.13 47.41 ± 12.74 .114 .430 

Smoking
 
(NHIS , > 

100 cigarettes)
 

16 (53.3) 31 (75.6) 47 (66.2) 3.84 .048 

Risk Factor*
 

10 (33.31)
 

19(46.3)
 

29(40.8)
 

1.213
 

.271
 Smoking + Risk 

Factor
 

4 (13.3%) 15(36.6) 19(26.8) 4.77 .029 

Table 2: Showing correlation of epidemiological data in the 2 groups. 

Variable
 Pearson R correlation 

Coefficient 
p Value

 

Sex (M/F) .010 .935 
Mean Follow Up 

(SD) 
.005

 
.847

 

Smoking (NHIS , > 
100 cigarettes) 

.233
 

.047
 

Risk Factor* .131 .371 
Smoking + Risk 

Factor 
.259

 
.029
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Table 3:

 
Showing clinical parameters and distribution of T stage and grade in both the groups.

 

 Variable
 

≤ 30 yrs 
n =30(42.3%) 

31 – 40 yrs 
n =41(57.7%) 

 

 Total
 

 

Chi Square 
Coefficient 

 p Value
 

Clinical Presentation
 Microscopic Hematuria

 Macroscopic Hematuria
 Irritative voiding / UTI

 

 10(33.3)
 13(43.3)
 7(23.3)
 

 9(22)
 24(58.5)

 8(19.5)
 

 19(26.8)
 37(52.1)
 15(21.1)
 

1.72
 

.422
 

T Stage
 Ta

 T1
 T2
 T3
 

 21(70)
 7(23.3)
 2(6.7)

 0
 

 12(29.3)
 12(29.3)
 10(24.4)
 4 (9.8)

 

 33(46.5)
 19(26.8)
 12(16.9)
 4 (5.6)

 

14.75
 

.060
 

Grade
 PUNLMP

 Low Grade
 High Grade
 

 5(16.7)
 17(56.7)
 8(26.7)
 

 18(43.9)
 13 (31.7)
 10(24.4)
 

 

 23(32.4)
 30 (42.3)
 18(25.4)
 

 

16.56
 

.039
 

Multifocal

 
>1 lesion

 
 

11(36.7)

 
 

32(78)

 
 

43(60.6)

 
 

12.42

 
 

.001

 
Tumor Size

 
(≥ 2.5 cm )

 

6(20)

 

6(14.6)

 

12(16.9)

 
 

.355

 

.550

 

Table 4: Showing clinical parameters and correlation in both the groups. 

 
Variable 

Pearson R 
correlation 
Coefficient 

 
p Value 

Clinical Presentation 
Microscopic Hematuria 
Macroscopic Hematuria 

Irritative voiding / UTI 

.054

 

.654

 

T Stage 
 

.873 .114 

Grade 
 

4.52 .001 

Multifocal 
>1 lesion 

 
.488 

 
.001 

Tumor Size 
(≥ 2.5 cm ) 

.071 .350 

Table 5:
 
Showing tumor recurrence and progression in both the subgroups

 

 

Variable
 ≤ 30 yrs

 

n =30(42.3%)

 31 –

 

40 yrs

 

n =41(57.7%)

 
 Total

 
 Chi Square

 

Coefficient

 
p Value

 

Tumor recurrence

 

5(16.7)

 
 18 (43.9)

 
 24 (33.8)

 

4.42

 

.045

 

Tumor Progression

 

2(6.7)

 
 15 (36.6)

 
 17(23.94)

 
 7.12

 

.011
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Table 6: Multivariate cox regression analysis depicting significant variable predicting recurrence in young population 

Variable Odds ratio 95% C.I. p Value 

Sex 
(Male) 

(Female) 

 
.984 

1.025 

 
.672 – 1.441 
.573 – 1.815 

 
 

.071 

Grade 
PUNLMP 

Low Grade 
High Grade 

 
1.000 
1.013 
1.895 

 

 
.901 – 2.125 

 
.036 

T Stage
 Ta/T1

 T2/T3
 

 1.011
 1.781
 

 .810 –
 
1.954

 
 .065

 
Multifocality

 ≤ 1 lesion
 >1 lesion
 

 1.000
 2.310
 

 .941-3.341
 

 .005
 

Tumor Size
 ≤2.5 cm

 >2.5 cm
 

 

 .918
 1.101
 

 .814-
 
1.245

 
 .544

 

Table 7:
 
Comparison of vital statistics of the present study with past retrospective analysis

 

 Author
 

Number of 
cases 

Mean follow 
up (months) 

Superficial 
Bladder 

Cancer (%)
 

Invasive 
Bladder 

Cancer (%)
 

Recurrence 
(%) 

Progression 
(%) 

Wen et al.12

 
30

 
72.8

 
76

 
23.4

 
50

 
8.3

 Yossepowitch 
et al.14

 

74 28.1 83 16.6 38.7 16 
Erozenci et 

al.28

 

156 87 89.1 10.9 48.7 22.8 
Perez et al.29

 
30

 
66

 
67.6

 
23.3

 
32

 
0.1

 Present Study
 

71
 

45
 

73.2
 

33.8
 

33.8
 

23.94
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Factors Determining Knowledge of HIV/AIDS 
among Bangladeshi Women 

 

Abstract- South-Asian countries are considered to be a 
potential breeding ground for HIV epidemic. Although the 
prevalence of this incurable disease is low in Bangladesh, 
women still have been identified as more vulnerable group. 
The aim of this study is to assess the knowledge about 
HIV/AIDS and associated factors among the women in 
Bangladesh. The data used in this paper has been taken from 
Bangladesh Demographic Health Survey 2011.In this paper 
the sample of entire ever-married women aged between 15-49 
years is approximately 991. For this paper the dependent 
variable is the “Knowledge of AIDS”. The independent 
variables used in this study may be classified as demographic 
(age of the woman), socio-economic (woman’s education, 
wealth index); location variables (urban /rural residence) and 
migration (number of months away from home); Family 
Planning (Exposure to Family Planning via Mass Media) and 
religion. All the potential confounders of knowledge of 
HIV/AIDS were being tested by chi square and then fit the 
binary logistic regression model to this cram with the effects of 
the allied explanatory variables.  
Keywords: HIV knowledge, logistic regression, 
bangladesh. 

I. Introduction 

mong the incurable infectious diseases, acquired 
immune deficiency syndrome (AIDS) caused by 
the infection of human immune deficiency virus 

(HIV) has become a major global health problem in 
recent years. According to the UNAIDS [1], there were 
36.7 million people living with HIV in 2015, which is 3.4 
million higher than those of in 2010. In Asia and Pacific 
region, there were 5.1 million people living with HIV in 
2015 [2], of which the South-Asian (SA) countries: 
China, India, and Indonesia account for about 75% of 
the total number of people living with HIV in this region 
[3]. In Bangladesh-a SA country, the prevalence of HIV 
is low (less than 0.1%) [4], which steadily increased 
since 1989 [5].  The reported number of people with HIV 
in Bangladesh increased by more than 300% (from 1207 
in 2007 to 3674 in 2014) in seven years [6]. The recent 
estimates of the number of people living with HIV in 
Bangladesh in 2015 is about 9600, of which about 3200 
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are women aged 15 years and above [7]. Thus, 
Bangladesh with her low prevalence of HIV/AIDS, 
possesses a high risk of rapid spread of HIV/AIDS    
[5, 8–10].

There are many potential factors that are 
attributable to this increased risk of HIV infection and/or
transmission: geographical and cultural proximity to 
India and Myanmar-two severely affected countries [8, 
11], poverty, gender inequity, high levels of transitional 
sex [12], mobility of boatmen across the border area 
[13], and especially, the low-level knowledge about 
HIV/AIDS. With the vision of reducing the risk of HIV 
infection and transmission, we should concentrate on 
these potential factors, however, many of these factors 
are often linked with the country’s health, demography, 
economy, politics, etc., which are not malleable enough 
to change or improvement. Instead, major concentration 
could be given on increasing the level of knowledge 
about HIV/AIDS, since the causes of HIV infection are 
known and can be escaped by being knowledgeable 
about HIV/AIDS. In the context of Bangladesh, the 
percentage of married women and married men with 
knowledge about HIV/AIDS were 67% and 87%, 
respectively, in 2007 [14]. This percentage increased 
only by 2% for married women and 1% for married men, 
respectively over the years 2007–2011 [15]. In 2014, 
Bangladesh Demographic and Health Survey (BDHS) 
identified female population as more vulnerable group 
than male population and observed that about 70% of 
the married women are knowledgeable about HIV/AIDS, 
which is very similar to that of documented in 2011 [6]. 
Accordingly, many studies [16, 17] reported that the 
level of knowledge among the men is higher compared 
to the women in Bangladesh. Moreover, the women 
bear the heavier onus of the consequences of the 
disease due to their standing in a less advantaged 
socio-economic position, limited access to sexually, and 
reproductive health care [18], and subsequently, women 
are considered to be more vulnerable to HIV infection 
and transmission [10]. In addition, the perception 
among the women in Bangladesh about HIV/AIDS is 
often contaminated with myths, facts, and rumors [19], 
which further contribute to HIV infection and/or 
transmission.

In this critical condition, to control HIV infection 
and/or transmission, preventive measures (e.g. 
increasing the level of knowledge) for women could be 
effective, which has been recommended in earlier 
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studies [16, 20, 21]. Since any effective vaccine to 
completely cure from HIV/AIDS is not available yet [22], 
spreading correct knowledge about HIV/AIDS should be 
the very first step to raise awareness about HIV/AIDS. 
Lack of knowledge about HIV/AIDS is usually positively 
associated with misconception, confusion, social 
stigma, poor sex behavior [23], which contribute to the 
increase in HIV infection and transmission. Increasing 
women’s knowledge about HIV/AIDS will facilitate long-
term controlling of HIV/AIDS epidemic [17] and will still 
be effective even when there is limited/poor healthcare 
facilities. Assessing the current scenario of women’s 
knowledge status in Bangladesh and identifying the 
associated factors will be helpful for government and 
non-government organizations to develop more 
structured and specific target program regarding 
HIV/AIDS prevention. 

In this regard, Khan [21] investigated the 
adolescents married women (10–19 years) in 
Bangladesh and reported female education, media use, 
and condom use as potential predictors of women’s 
knowledge about HIV/AIDS. Rahman, M.S. and 
Rahman, M.L. [16] studied married women of wider age 
group (15–49 years) and identified the use of media as a 
strong tool to spread HIV knowledge and, also reported 
socio-economic status as an important factor. Likewise, 
Yaya et al. [17] studied a sample of ever married women 
in Bangladesh and demonstrated a positive association 
between the women’s knowledge and their respective 
husbands’ increasing level of education. Although there 
have been notable research works conducted earlier to 
assess the knowledge status of married women in 
Bangladesh, most studies focused on a particular study 
period. There are only few studies [24] that examined 
the trends and determinants of knowledge about 
HIV/AIDS among the married women in Kenya over the 
years 1993–2009.  

Studying the trends and determinants of 
women’s knowledge will disclose more windows about 
the changing behavior of the associated factors and 
their varying effects over time. To best of our knowledge, 
no earlier studies in Bangladesh examined the trends 
and determinants associated with the knowledge about 
HIV/AIDS among the married women in Bangladesh. 
The main goal of the study is to analyze the data of 
BDHSs 2011, and investigate the factors associated 
with the ever-married women’s knowledge about 
HIV/AIDS in Bangladesh. This study will help the 
government and policy makers to evaluate the present 
scenario of knowledge about HIV/AIDS among the 
women in Bangladesh. We expect this study will help in 
constructing necessary programs that might contribute 
to control HIV infection or AIDS disease in Bangladesh.

 
 
 
 

II. Data Methods and Materials 

a) Data Source  
The data used in this paper has been taken 

from Bangladesh Demographic Health Survey 2011. The 
sample in this survey is a stratified, nationally 
representative sample of households.  

b) Sample design 
The sample is based on two-stages, the first 

stage of sampling consists of 260 PSUs (82 in urban 
areas and 178 in rural areas) which was selected using 
systematic sampling with probability proportional to 
size. During the second stage of sampling selection, for 
all regions systematic sampling was performed on 
about 30 households per PSU on average in urban 
areas and about 36 households per PSU on average in 
rural areas, to obtain statistically reliable key 
demographic and health variables, giving a total sample 
size of 10,793 observations along with 4,743 variables. 
Further details are available in the Bangladesh 
Demographic and Health Survey 2011. In this paper the 
sample of entire ever-married women aged between 15-
49 years is approximately 991. For this paper the 
dependent variable is the “Knowledge of AIDS” with 
category coded as 1 if yes and 0 if no. All the potential 
confounders of knowledge of AIDS were being tested in 
the binary logistic regression model. The mathematical 
analysis was performed using SPSS (version 16.0) 

c) Data processing 
All questionnaires for the BDHS were 

periodically returned to Dhaka for data processing at 
Mitra and Associates. The dealing out of the data 
composed began curtly after the fieldwork originated. 
 The processing operation consisted of work 
place editing, coding of open-ended questions, data 
ingress, and editing inconsistencies initiated by the 
computer programs. 

d) Variables Used  
In the BDHS 2011 survey women were asked 

about many facets of lives that included household 
population and housing characteristics, fertility, family 
planning, proximate determinants of fertility, fertility 
preferences, infant and child mortality, adult and 
maternal mortality, HIV/AIDS related knowledge, 
attitudes and behavior, women empowerment and other 
related factors. Based on earlier studies on HIV/AIDS 
awareness, the variables were selected for this study 
and are discussed below. The variables used in this 
study may be classified as demographic (age of the 
woman), socio-economic (woman’s education, wealth 
index); location variables (urban /rural residence) and 
migration (number of months away from home); Family 
Planning (Exposure to Family Planning via Mass Media) 
and religion. 
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e) Statistical Technique 
i. Chi-square statistic 

The chi square statistic is defined as  

𝜒𝜒2 = �
(𝑂𝑂𝑖𝑖 − 𝐸𝐸𝑖𝑖)2

𝐸𝐸𝑖𝑖𝑖𝑖

 

Where𝑂𝑂𝑖𝑖 is the observed number of cases in category i, 
and 𝐸𝐸𝑖𝑖  is the expected number of cases in category i. 

 

  

ii. Odds and Odds Ratio  
 Odds are the ratio of probability of an event will occur divided by the probability of it will not occur. 
Mathematically. 

Odds=  𝑃𝑃(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 )
𝑃𝑃(𝐹𝐹𝐹𝐹𝑖𝑖𝐹𝐹𝑆𝑆𝐹𝐹𝑆𝑆 )

 = 𝑃𝑃
1−𝑃𝑃

     where p is the probability of success 

 Odds always have values greater than zero and 
if odds value is larger than one it means that success 
will occur more likely than failure. Odds ratio, as the 
name indicates, is the ratio of two Odds.  

Mathematically Odds ratio =   

𝑃𝑃1
1−𝑃𝑃1

𝑃𝑃2
1−𝑃𝑃2

�  

Here, 𝑃𝑃1and 𝑃𝑃2  refer to the probability of success in 
group 1 and group 2 respectively.        

iii. Logistic Regression Model  
Binary logistic regression is a type of regression 

analysis where the dependent variable is a dummy 
variable. The logistic regression model use logit 
transform and formula represented as    

In 𝑃𝑃𝑖𝑖
 1−𝑃𝑃𝑖𝑖

=𝛽𝛽0 + 𝛽𝛽1𝑥𝑥1𝑖𝑖 + 𝛽𝛽2𝑥𝑥2𝑖𝑖 + … … … … ….  … . . +𝛽𝛽𝑘𝑘𝑥𝑥𝑘𝑘𝑖𝑖…………………………….  (1) 

  Where   𝑝𝑝𝑖𝑖= P (𝑌𝑌𝑖𝑖  =1) =1- P (𝑌𝑌𝑖𝑖  =0), (𝑌𝑌𝑖𝑖  =1),    
(𝑌𝑌𝑖𝑖  =0) is the probability of success and failure of an 
observation i respectively. 𝛽𝛽0 = log-odds when all   𝑥𝑥𝑗𝑗𝑖𝑖   

are 0, 𝛽𝛽𝑗𝑗= increase in log-odds when  𝑥𝑥𝑗𝑗𝑖𝑖  is increased 
by one unit, j=1, …,k ,𝑆𝑆𝛽𝛽𝑗𝑗  = increase in odds when  𝑥𝑥𝑗𝑗𝑖𝑖  
is increased by one unit, j=1,… k 

III. Results and Discussion 

Table 1: The distribution of women by the knowledge on HIV/AIDS 

Variables and their categories

 Knowledge on HIV/AIDS  
Total 
(%) 

 

Pearson 𝝌𝝌𝟐𝟐
 

 

P value
 Having 

Knowledge on 
HIV/AIDS (%) 

Having no 
Knowledge on 
HIV/AIDS (%) 

Age of Women 
15-25 
26-35 
36-45 
46-55 
Wealth Index 
Rich 
Poor 
Religion 
Muslim 
Non-muslim 
No. of Month away from Home 
At home 
Away from home 
Place of Residence 
Urban 
Rural 
Radio 
Has Radio 
Has no Radio 
Television (TV) 
Has TV 
Has no TV 
Educational Attainment 
Literate 
Illiterate 

 
8.3 

23.2 
28.3 
10.9 

 
17.2 
53.5 

 
69.4 
0.8 

 
28.1 
42.5 

 
45 

25.6 
 

58.1 
12.5 

 
16.0 
54.6 

 
59.6 
11.0 

 
4.2 
8.0 

12.9 
4.2 

 
7.0 

22.4 
 

2.9 
26.4 

 
10.8 
18.6 

 
3.2 

26.1 
 

16.3 
13.0 

 
6.5 

22.9 
 

4.1 
25.2 

 
12.5 
31.2 
41.2 
15.2 

 
24.1 
75.9 

 
72.8 
27.2 

 
39.9 
61.1 

 
48.2 
51.8 

 
74.5 
25.5 

 
22.5 
77.5 

 
63.8 
36.2 

 
 

4.291 
 
 
 

.037 
 
 

8.194E2 
 
 

0.821 
 
 

2.288E2 
 
 

76.588 
 
 

.061 
 
 

4.402E2 

 
 

0.232 
 
 
 

0.458 
 
 

0.000 
 
 

0.202 
 
 

0.000 
 
 

0.000 
 
 

0.437 
 
 

0.000 

Basic information of the respondents’ of 
Women by Knowledge on HIV/AIDS with some essential 

variable is listed in table1.  This investigation confirmed 
that women has knowledge on HIV/AIDS is highest 
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(28.3%) in the age interval of 36-45 and women has no 
knowledge on HIV/AIDS is the lowest (12.5%) in the age 
interval of 15-25. Being most of the people living in 
Bangladesh are poor. This investigation confirmed that 
women by knowledge on HIV/AIDS are highest (53.5%) 
in poor people and the lowest (7.0%) in the rich people. 
Being most of the people living in Bangladesh are 
Muslim, it was usual to have a larger portion from that 
religion group in the sample but the analysis presented 
the remarkable portion (69.4%) of having knowledge on 
HIV/AIDS in Muslim Women where as women has no 
knowledge on HIV/AIDS is lowest (26.4%) in non-Muslim 
women. Most the women in Bangladesh are stay at 
home. But the analysis show that the highest (42.5%) 
number women having knowledge on HIV/AIDS whom 
away from home where as the lowest (10.8%) number 
women having no knowledge on HIV/AIDS whom stay at 
home. The output of our study strongly supported the 
common phenomenon that the women living in urban 
area that the highest (45.0%) number women having 
knowledge on HIV/AIDS whereas the women living in 
rural area the lowest (25.6%) number women having 
knowledge on HIV/AIDS. In the perspective of 
Bangladesh most of the families are able to use radio. 
This paper show that the highest (58.1%) number of 
women having knowledge on HIV/AIDS who has radio 
but lowest (13%) number of women having no 

knowledge on HIV/AIDS who has no radio. Most of the 
families are not able to use TV. This analysis gives that 
the highest (54.6%) number of women having 
knowledge on HIV/AIDS who has no TV but lowest 
(6.5%) number of women having no knowledge on 
HIV/AIDS who has TV. There was considerable 
differentiability in percentage of Women by Knowledge 
on HIV/AIDS in the context of respondents’ education 
level. Women with literate the highest (59.6 %) 
percentage to have Knowledge on HIV/AIDS whereas 
that percentage (25.1%) for illiterate women has 
Knowledge on HIV/AIDS. 

Bivariate analysis suggested that a 
considerable involvement (𝜒𝜒2=8.194E2, df=1, p<0.05) 
between religion from where the sample was drawn and 
dichotomous variable of women by the knowledge on 
HIV/AIDS.  Respondents’ education level, a very 
important variable significantly impacted on this 
dichotomous variable (𝜒𝜒2=4.402E2, df=1,p<0.05). In 
bivariate analysis, the other variables media (radio), 
place of the residence, appeared to be influential impact 
on HIV/AIDS because of having large chi-square 
standards and p<0.05 for every cases. In identifying 
explanatory variables for insertion in the logistic 
regression, 4 variables were considered, namely 
religion, religion, place of residential, expose to media 
(radio) and educational attainment. 

Table 2:  Binary Logistic Regression model with select independent variables 

Predictors Coefficient 
B 

P value Odds ratio 

Religion (Ref: Non Muslim) 
Muslim 
Place of Residence (Ref: Rural) 
Urban 
Radio (Ref: Has no Radio) 
Has radio 
Educational Attainment (Ref: Illiterate) 
Literate 

 
-6.661 

 
-2.654 

 
-1.308 

 
-1.098 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

 
0.001 

 
0.070 

 
0.270 

 
0.310 

IV. Conclusions 

The first major objective of the study is to 
investigate the impact of the determinants having 
knowledge on HIV/AIDS in Bangladeshi women. Among 
all independent characteristics education plays a 
fundamental role having knowledge on HIV/AIDS in 
Bangladeshi women. This study proved that literate 
women have more knowledge on HIV/AIDS than the 
illiterate women. Radio plays an important rule to 
acquire knowledge on HIV/AIDS. Different times radio 
broad-cast different drama about HIV/AIDS. Hearing the 
drama women are more serious about it. Religion has 
also positive effect having knowledge on HIV/AIDS. 
Among Muslim percentage of having knowledge on 
HIV/AIDS is highest and lowest among the non-Muslim 
women in Bangladesh. In the perspective of Bangladesh 
most of the families are able to use radio. This paper 

 
 

show that the highest number of women having 
knowledge on HIV/AIDS who has There are two different 
place of residence where the people lived. The behavior 
manners and cultures are more or less dissimilar in 
urban and rural people and hence the knowledge on 
HIV/AIDS is unlike. From the analysis we see that the 
Table 2 reports B coefficients and odds ratios for the 
variables retained in the select model, with religion, 
place of residence, radio and educational attainment of 
the respondents proving to be particularly significant in 
predicting of women by the knowledge on HIV/AIDS. 
The odds  of having knowledge on HIV/AIDS in Muslim 
women is 1% higher than the odds of having knowledge 
on HIV/AIDS in non-Muslim women. Women living in the 
urban area are 0.070 times more knowledge on 
HIV/AIDS than those women living in the rural area. 
Those women who have radio are 0.270 times more 
knowledge on HIV/AIDS than those who have no radio. 
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A New Anti-Aging Signaling Molecule with an Absorption Peak 
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A New Anti-Aging Signaling Molecule with an 
Absorption Peak around 264 nm along with 
Resveratrol Extracted from Sprouted Black 
Gram, Green Gram, or Kidney Bean Seeds      

by Applying Pulsed Heating 
G. Soundra Pandian

Abstract-  For anti-aging, Resveratrol was viewed as the 
ultimate molecule earlier, and now the world is looking at 
NAD+ (along with Resveratrol or its equivalent Pterostilbene). 
The author succeeded in extracting a good quality Resveratrol 
without unwanted proteins from sprouted Peanut kernels by 
applying pulsed heat and filed a patent. The author was then 
trying to produce trans-resveratrol from sprouted beans like 
black gram, green gram, kidney bean etc by using the same 
method of pulsed heating and was surprised to see that all 
these beans produced trans-resveratrol with an absorption 
peak in the range of 306 to 308 nm along with another strong 
peak around 264 nm. The 1cm long root of the sprout ejected 
the new molecule with abs peak at 264 nm along with 
Resveratrol under pulsed heat. (Bubbles were coming out of 
the root-hole of the bean-sprout when the heat pulse was 
turned off). The NAD+ and NR compounds have an 
absorption peak at 260 nm same as that of melted/denatured 
DNA and other internals of a cell, but it appears that the live 
sprouted-seeds produced a new signaling molecule before 
death of the cells inside the seeds. The author was thrilled to 
see that the same result was obtained for different pulse 
beans. It is not clear if this newly found unknown molecule will 
signal something like resveratrol (to alert the cell system about 
the stress) or like NAD+ (that will signal to produce extra 
energy in the cell to enable survival under stress) or both. 

I. Introduction 

esveratrol is thought to rev up one of the sirtuins, 
SIRT1, which appears to help protect mice on 
high doses of resveratrol from the ill effects of 

high-fat diets.[1] Increased expression of the SIRT1 
protein, when induced by a synthetic small molecule 
activator of SIRT1 (SRT2104), extended both the mean 
and maximal lifespan of mice [2]. For anti-aging 
Resveratrol was viewed as the ultimate product earlier, 
and now the world is looking at NAD+ (along with 
Resveratrol or its equivalent Pterostilbene) [1]. Giving 
older mice a chemical called NAD for just one week 
made 2-year-old-mice tissue resemble that of 6-month-
old  mice  (in  human  years,  that  would  be  akin  to  a 
 
Author: Senior Professor, Department of ECE, Madanapalle Institute of 
Technology and Science, Madanapalle, Chittoor District, Andrapradesh 
State, India. e-mail: drpandiangs@mits.ac.in 

60-year-old’s cells becoming more like those belonging 
to a 20-year-old). [3], [4] 

The author was trying to extract pure resveratrol 
and his work resulted in filing up of a patent [5] where 
proteins-free Resveratrol was extracted from sprouted 
peanut kernels by applying pulsed heat. Later as a 
curiosity, the author tried that trick to extract Resveratrol 
from Black gram, Green gram, and kidney beans 
sprouts. Surprisingly this leads to a discovery that these 
budding plants excreated an un-known molecule with 
UV absorption peak of around 264 nm along with trans-
Resveratrol. 

II. Experiment with Black Gram 

The black gram seeds were immersed in a right 
quantity of water for two days leading to sprouts. The 
outer skin cover of these sprouts was initially not 
removed; these sprouts were put in fresh water and a 
pulsed form of heat was applied. When the heat pulse 
was ON, the water just began to give boiling bubbles in 
the water, and when the heat pulse was OFF, the 
sprouted kernels reacted by ejecting something in the 
form of bubbles coming out of the roots for some time. 
The process of pulse heating was continued for about 
30 minutes, and the water extract was tested in a UV 
spectrometer.  
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Fig. 1: UV absorption spectrum of water extract of Black gram sprouts with skin not removed 

Figure 1 shows the UV spectrum obtained. It 
was disappointing at first to see that there was no peak 
at 306 nm corresponding to Resveratrol. Instead, there 
were two peaks, one around 325 nm and another at 264 
nm. The black cover sticking to the baby sprouts of 

black gram seeds was suspected to give some 
unwanted signals, and so the experiment was repeated 
by removing the black skin.  Figure 2 shows the UV 
response obtained that showed the Resveratrol peak at 
306 nm, but the peak at 264 nm did not go away. 

 

Fig.
 
2:

 
UV absorption spectrum of water extract of Black gram sprouts without skin
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III. Experiment with Green Gram 

Green gram seeds were sprouted by soaking 
the seeds in water for about 36 hours. The green cover 
from each sprout was removed. The skin-less sprouts 
were put in fresh water, and a pulsed heating was 
applied for 30 minutes. The water extract after heating 
was tested in the UV spectrometer. Fig.3 shows the UV 

spectrum obtained. There were the same clear two 
peaks similar to black gram one at 306 nm for 
Resveratrol and another at 264 nm. The curiosity 
regarding 264 nm peak increased. Since it was close to 
260 nm, the author thought that the plant was giving an 
important nucleus related signaling in addition to 
Resveratrol. 

 

Fig. 3: UV absorption spectrum of water extract of Green gram sprouts without skin 

IV. Experiment with Kidney Bean 

Kidney Bean seeds were made to sprout with 
root emerging from the seed with a length of about two 
cm. The seed cover was removed, and pulsed heating 
was applied by keeping the sprouts inwater. Fig.4 shows 

the spectrum obtained. There were the same clear two 
peaks similar to black gram and green gram one at 306 
nm for Resveratrol and another at 264 nm. In fact, the 
peak at 264 nm was much stronger than the Resveratrol 
peak at 306 nm. 

 

Fig. 4: UV absorption spectrum of water extract of Kidney bean sprouts with skin removed 
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V. Further Experiments 

When the sprouts grew with green leaves, the 
UV spectrum showed an increase in the Resveratrol 
peak and a decrease in the 264 nm peak. In fact, any 
green plant along with the roots emitted Resveratrol via 
the holes in the root ends. Even grass (Korai grass) with 
a black bulb at the bottom as well as 6-inch long sweet 
sorghum plants emitted Resveratrol but not the 
molecule corresponding to the 264 nm peak. That is, the 
264 nm peak is coming only from the baby sprouts of 
the pulse seeds. When experimenting with the sprouts 
of Chick-pea, accidentally continuous over-heating got 
applied to the sprouts (without removing the skin of the 
seeds), and the UV spectrum showed a cis-Resveratrol 
and a peak at 260 nm (meaning that the cells were dead 
due to quick over-heating) instead of 264 nm. That 
means the molecule corresponding to the peak at 264 
nm was a clear signaling molecule given out by the cells 
before death (something similar to Resveratrol that is 
given out by healthy plants under stress). The author 
drank the water extract of the new molecule (along with 
resveratrol built in) of black gram and green gram on 
different days and no side effects were noticed. No 
overflowing new energy was noticed after drinking the 
extract, but instead reduced energy or drive level was 
experienced for a one-shot trial. 

VI. Use of the New Signaling Molecule 

The author believes that the signaling molecule 
with a peak at 264 nm will play a major role in the anti-
aging supplements. In what way this molecule either 
alone or along with Resveratrol and NAD+ will increase 
the life of mice (and humans) will have to be tested.  

VII. Conclusion 

This article presented the discovery of a new 
molecule with an absorption peak at 264 nm from baby 
sprouts of black gram, green gram and Kidney beans. 
This molecule is believed to be a signaling molecule 
emitted by the heat-stressed baby sprouts that will play 
a role in anti- aging in the future. 
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Silent Lacunary Brain Infarctions Associated with 
Left Ventricular Noncompaction and Idiopathic 

Epilepsy: A Case Report 
Mihaela Lungu α, Violeta Sapira σ, Doina Carina Voinescu ρ & Manuela Arbune Ѡ 

Abstract- Left ventricular noncompaction is a rare cause of 
cardiomyopathy, sometimes with a family character that may 
complicate evolving with heart failure, heart rhythm disorders 
and systemic embolic events - including stroke. We report a 
case of a young patient in neurological dispensary for epilepsy 
where the neuroimaging evaluation of an acutely installed 
cephalalgia syndrome revealed multiple silent lacunar brain 
injuries. Paraclinical examinations of their etiology have led to 
the diagnosis of a left ventricular noncompaction, in this 
context the lacunar infarcts beeing considered as cerebral 
embolic events with a cardiac starting point. 
Keywords: left ventricular noncompaction, silent lacunar 
infarction. 

I. Introduction 

eft ventricular noncompaction (LVNC) is a rare 
cardiomyopathy, characterized by the presence of 
an excessive trabeculation of the myocardium, 

which mostly affects the left ventricle. There are 
numerous excessive trabeculations and intertrabecular 
recesses, which communicate with the left ventricular 
cavity. 

Pathogenetically it is believed that the 
cardiomyocyte compaction process should stop during 
embryogenesis. 

Clinical aspects are similar to other 
cardiomyopathies and include systolic and diastolic 
dysfunctions of the left ventricle, tachyarrhythmias and 
systemic embolism.  

II. Case Report 

A 35-year-old female patient that went through 
neurological dispensary for 10 years for idiopathic 
epilepsy with generalized tonic-clonic seizures 
controlled by anticonvulsant therapy with valproic acid 
and salts - 1000 mg/day was admitted into our 
neurological department due to an acute onset of a 
headache. 
 
 
Author α σ: Neurological Department, Emergency Clinical Hospital of 
Galaţi, Faculty of Medicine and Pharmacy, “Dunărea de Jos” University 
of Galaţi, Romania. e-mails: mihaelalungu17 @yahoo.com, 
violetasapira@yahoo.com 
Author ρ: Head of Medical Department, Faculty of Medicine and 
Pharmacy, Galaţi, Romania. e-mail: carinavoinescu@gmail.com 
Author Ѡ: Faculty of Medicine and Pharmacy, “Dunărea de Jos” 
University of Galaţi, Romania. e-mail: arbunemanuela@yahoo.com 

The family history of the patient included 
sudden deaths of several members: mother, uncle 
mother’s brother and maternal grandmother. 

Personal pathological antecedents included: 
idiopathic epilepsy with generalized therapeutically 
controlled crises, erosive gastritis with secondary mild 
iron anemia and irritable bowel. 

The overall clinical examination of the organism 
and systems was within regular limits with normal blood 
pressure values, and the neurological exam did not 
reveal any neurological signs of the outbreak. 

The neuro-imaging evaluation was a cerebral 
magnetic resonance angiography done with gadolinium 
which showed lacunary images in the temporal right 
lobe in the posterior hippocampus around the temporal 
ventricular horn as well as deep in the right insular area 
and also in the right brain peduncle, without any 
contrast intakes. The appearance of multiple silent 
lacunar infarctions imposed for further investigations to 
find out the etiology. 

Blood tests have reported a mild iron deficiency 
anemia, with hemoglobin of 10.4 g/dl, mean corpuscular 
volume – 75 Fl, iron deficiency – 29 µg/dl and ferritin 5.9 
ng/ml. Tumor markers for the digestive tract were within 
ordinary limits. We performed a upper digestive 
endoscopy with an antral mucosa biopsy, which 
showed us the appearance of erosive gastritis. 

The lipogram had normal values. We performed 
several tests to check for thrombophilia, for 
antiphospholipid antibody syndrome, for vasculitis and 
for thyroid disorders, which also proved negative, 
excluding these etiologies. The borreliosis, HIV and 
syphilis tests were also negative. 

The extra cranial Doppler exam did not detect 
any carotid, vertebral or subclavian lesions. 
 The 24-hour Holter-electrocardiogram for 
rhythm didn’t detect any paroxysmal rhythm disorders. 

Cardiac echography revealed a mitral 
regurgitation- grade II, with eccentric jet towards the 
posterior left atrial wall, the lateral wall, the apex and the 
lower wall of the left ventricle with a trabecular structure: 
LV = 51/34; LA=31; RV=21; RA=27; IVS=8; AO 
desc=15; EF=55%. Conclusion: noncom action 
cardiomyopathy. Mild mitral regurgitation – fig.1:  
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Fig. 1: The Echographic aspect of left ventricular noncompaction 

Regarding the complex investigations 
mentioned above, which allowed the exclusions of other 
causes for lacunar infarctions, taking into account the 
cardiac echographic aspect, the cerebral lesions were 
possibly indicative of embolic mechanism, starting from 
the ventricular noncompaction area. 

Also, considering the hero-collateral history of 
the patient which includes three cases of sudden deaths 
in first and second degree relatives, one can assume a 
family component of these type of cardiomyopathy. 

The patient is in the neurological dispensary, 
receives antiepileptic drugs: 1000 mg of Depakine 
Chrono/day – with therapeutic control of the seizures 
and anticoagulant treatment with gastric protection. Iron 
deficiency anemia was solved using specific treatment. 
The risk of the anticoagulant remedy in a patient with 
epileptic seizures remains in question. 

III. Discussions 

Left ventricular noncom action (LVNC) is a rare 
cardiomyopathy with an incidence of 0, 05-1, 3/100.000 
births [1]. 

LVNC includes the persistence of the fetal 
spongiform structure with an excessive trabeculation of 
the myocardium, which mostly affects the left ventricle    
[2, 3], but possibly also the right ventricle [3]. 

There are numerous excessive trabeculations 
and intertrabecular recesses, which communicate with 
the left ventricular cavity [2], but it does not connect with 
the coronary circulation. It occurs in adults as well as in 
children. 

In human hearts, the left ventricle has up to 3 
prominent trabeculations, and it has fewer 
trabeculations than the right ventricle [4]. 

The condition can appear in two forms: an 
isolated and a non-isolated one, associated with other 
congenital diseases: ventricular septal defects, atrial 

septal defects, pulmonic stenosis, hypoplastic left 
ventricle, facial dysmorphia [5]. 

The American Heart Association has classified 
LVNC as primary genetic cardiomyopathy [6], while The 
European Society of Cardiology considers it as 
unclassified cardiomyopathy, based on the fact that 
LNCV may be a morphological manifestation of other 
severe distinct cardiomyopathies. 

 LVNC is not considered distinct 
cardiomyopathy, being included by some authors as a 
congenital or acquired morphological characteristic of 
other declarative cardiomyopathies.  

Path genetically it was suggested that the most 
important fact might be an arrest of myocardial fibers in 
the intrauterine development, resulting in two different 
myocardial layers: one compacted and one non-
compacted, trabeculated [3]. 

It can be either secondary to congenital 
ventricular outflow tract obstructions or familial       
(Barth's syndrome) [7]. 

Studies of the genetics of the LVNC have 
strongly suggested that the disease has an inheritance 
pattern (18% to 50% of cases are familial) [6]. 

Several studies suggest that LVNC is a 
genetical and heterogeneous disease with a sporadic 
and also a familial form, with pathogenic mutations in 
the genes encoding proteins such as cytoskeletal, 
mitochondrial, sarcomeric and Z-line proteins. Various 
autosomal dominant, recessive, X-linked or 
mitochondrial transmissions were described [8]. 

In sporadic cases which are common, there 
were detected new mutations [8]. 

There is the absence of a specific genotype-
phenotype association in LVNC, the mutation of the 
same gene can determine LVNC as well as declarative 
or hypertrophic cardiomyopathies, which make the 
genetic testing have a restrained utility. 
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There were three genes identified as correlating 
with NCV: dystrobrevin-alpha (DTNA), cipher/ZASP      
(Z-line component which is both found in the skeletal 
muscle as well as in the cardiac muscle), TAZ (a gene 
with unknown dysfunction which is involved in the X-
linked declarative cardiomyopathy) [8]. 

Clinical aspects are similar to other 
cardiomyopathies and include systolic and diastolic 
dysfunctions of the left ventricle, tachyarrhythmias and 
systemic embolism [9]. 

The asymptomatic period varies significantly, 
but average duration from the onset of the symptoms to 
the diagnosis is, on average, of three years [10]. 

The triad formed by the symptoms of heart 
failure arrhythmia and cardio embolic events is the 
clinical manifestation in patients with diastolic 
dysfunction of the left ventricle [11]. Different types of 
arrhythmias can occur, from atrial fibrillation – 7 – 26% to 
sustained ventricular tachycardia [1]. 

The most important symptom is dyspnea, due 
to low cardiac output. Tachyarrhythmias in Wolf-
Parkinson-White syndrome, ventricular tachycardia’s, 
atrioventricular blocks, bundle branch blocks and even 
sudden death have been reported [5]. 

Over a mean follow-up of four years, the          
36-year-old patient had cardiac events. There were five 
cardiac deaths, 16 heart failure hospitalizations, ten 
ventricular arrhythmias and five thromboembolic     
events [12]. 

Another study made by Chin et al. on 8 patients 
with LVNC state, revealed a cardio embolic event of a 
stroke type in a 2,3-year-old child, that led to his      
death [2]. 

Two series reported transitory ischemic attacks 
or stroke in 25% of all patients with LVNC. [1, 2]. Because 
the incidence of atrial fibrillation in these patients in 29% 
of the cases, systemic anticoagulation is recommended. 
The patients with LVNC have a different prognosis. 
Some studies associate the disease with high mortality 
due to heart failure and sudden cardiac death [5]. Others 
patients have a better prognosis [8]. The prognosis 
depends on the stage of the disease at the moment of 
the diagnosis, by the severity of the heart failure and of 
the improvements due to treatment. 

The most significant preclinical diagnosis is the 
echocardiogram-transthoracic echocardiogram TTE 
(two-dimensional TTE and three-dimensional TTE), but 
also heart computed tomography and magnetic 
resonance detect left ventricular trabeculations and 
recesses, which serve as a nidus for mural        
thrombus      [6, 13].  

For the positive diagnosis, the ratio between 
non-compacted and compacted myocardium must be 
above 2 (Jenny Criteria) [3]. 

There was a high rate in the prevalence of LVNC 
in the last years, due to a better diagnosis with more 
perform ant echocardiography [13]. 

There is no specific therapy for LVNC. The 
treatment addresses the three types of clinical 
manifestations: heart failure – beta-blockers, angiotensin 
converting enzyme inhibitors, diuretics, arrhythmias- ant 
arrhythmic drugs and systemic embolic events- 
anticoagulation [9]. 

IV. Conclusions 

1. Multiple silent lacunar infarctions in a young 
epileptic patient, without any vascular risk factors 
and with a family history of sudden death is a 
challenge, and it requires extensive paraclinical 
investigations, both for finding out the etiology as 
well as for the differential diagnosis. 

2. In the clinical case of the patient we presented, the 
essential examination was cardiac echography, this 
being the one that detected the LVNC, which can 
explain through embolic mechanism the occurrence 
of silent cerebral lacunar infarctions. 

3. The case is clinically significant because the 
incidence of LVNC cases is very low and out of 
these cases only 25% are quoted as having during 
their evolution a stroke episode which occurred 
through the embolic mechanism. 

4. The familial history is suggestive for a potential 
familial cardiomyopathy. 

5. Preventing systemic embolic recurrence involves, 
even the absence of associated atrial fibrillation the 
administration of anticoagulant medication. 

6. The anticoagulant medication in a patient which 
also takes epileptic treatment may be risky, but the 
therapeutic control of the seizures has allowed the 
choice of this therapeutic option. 

7. It is necessary to follow up the patient to apply a 
requisite treatment promptly in the case of a 
possible complication (heart failure, atrial fibrillation, 
neurological complications- ex.: head trauma). 

This article does not contain any studies with 
human participants, performed by any of the authors. 

Informed consent: the informed consent of the 
patient was obtained and written in the observation 
sheet. 
Financial disclosure: None. 

Abreviations 
LVNC- left ventricular noncom action  
MRI – magnetic resonance imaging 
HIV- human immunodeficiency syndrome 
TTE-transthoracic echocardiogram 
LV- left ventricle 
RV- right ventricle 
LA- left atrium 
RA- right atrium 
IVS – interventricular septum 
EF – ejection fraction 
Ao- aortic artery 
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Drug Prescribing and Despensing Practice in 
Public Hospitals in Tigry Regional                

State, Ethiopia 
Tesfay Teklemariam 

Abstract- Background: Rational use of drugs requires that 
patients receive medicines appropriate to their clinical needs, 
in doses that meet their individual requirements, for an 
adequate period of time, and at the lowest cost to them and 
the community. Irrational prescription of drugs is a common 
occurrence in clinical practice. The cost of such irrational drug 
use is enormous in terms of both wastage of scarce resources 
and the adverse clinical consequences of therapies that may 
have real risks but no objective benefits. Therefore, the aim of 
this study is to assess the drug prescription and dispensing 
practice of public hospitals in Tigray Region. 

Methods: A total of 768 prescriptions were reviewed 
retrospectively from outpatient departments of public hospitals 
from August 04 -21 2011. The selected hospitals include, one 
Referral, two zonal and two district hospitals and 384 
patients/care takers were interviewed after they collect their 
drugs.  

Results: A total of 768 prescriptions were analyzed, average 
number of drugs per encounter were 1.77 which is in line with 
World health Organizations recommendation. Three hundred 
forty eight 45.3% prescriptions had antibiotics. Majority 72.4%, 
of the drugs were prescribed by generic name and 16% 
prescriptions had injections per encounter. Most of the drugs 
were prescribed from essential drug list 98.0%. However, only 
11.7 were adequately labeled. Similarly, patient interview 
revealed that, only36.0% of patients has adequate knowledge 
regarding the prescribed drugs. More than half 56.9 % of 
patients don’t know for what disease the drug is prescribed. 
Most 83.9% of patients know how frequent they should take 
the drug but only 46.2% of the patients know the dose of the 
drug they supposed to take. 

Conclusion: The prescription pattern in terms of the number of 
drugs prescribed per prescription is good. Prescribing drugs 
by generic name, antibiotic and injection prescriptions, filling 
of prescriptions with the necessary information, and drug 
leveling were not in compliance with WHO recommendation. 
Prescribers and dispensers should follow the WHO guidelines. 
Keywords: rational drug use, prescribing, dispensing, 
ethiopia.  

I. Background 

rugs have become one of the most essential 
components of the health Care systems 
worldwide, drugs saves lives. This indisputate 

fact makes rational selection,  procurement,  distribution 
 
 
Author: Tigray public health research institute, PO. Box 7, Tigray region, 
North Ethiopia. e-mail:  tesfa7@gmail.com 

and rational uses of drugs of paramount importance in 
health care. (1)  

Drugs are an essential component of health 
care delivery. When used rationally, they produce the 
desired effect of improving patient’s illness. Their 
irrational use on the other hand leads to prolongation of 
the illness, development of adverse effects, and 
unnecessary expense. Irrational drug use pertains to the 
use of drugs when they are not needed. It also means 
prescribing drugs without adequate study regarding 
their efficacy, safety, affordability, and suitability to the 
patient. Many countries are doing their best to limit the 
problem of irrational drug use by developing national 
programs that promote appropriate prescribing 
behavior. (2) 

The concept of rational drug use during the 
past few years has been the Theme of various national 
and international gatherings; in simple words rational 
drug use means prescribing the right drugs in adequate 
dose for the sufficient duration and appropriate to the 
clinical needs of the patient at the lowest cost. The 
definition implies that rational use of drugs, especially 
rational prescribing should meet certain criteria as 
follows: Appropriate indication. The decision to 
prescribe drug(s) is entirely based on medical rationale 
and that drug therapy is an effective and safe treatment. 
Appropriate drug: The selection of drugs is based on 
efficacy, safety, suitability and cost considerations. 
Appropriate patient: No contra-indications exist and the 
likelihood of adverse reactions is minimal, and the drug 
is acceptable to the patient. Appropriate information. 
Patients should be provided with relevant, accurate, 
important and clear information regarding his or her 
condition and the medication(s) that are prescribed.(3) 

The world health organization /International 
Network for Rational Use of Drugs (WHO/INRUD) has 
set standards that should apply to prescribing, under-
prescribing can result in sub therapeutic effects. 
Secondary infections, a false sense of wellness and 
delayed treatment. Over-prescribing on the other hand, 
can lead to unwanted drug interactions, adverse effects 
and ultimately patient noncompliance. As a result, 
treatment failure usually leads to the prescribing of 
newer treatment regimens that are usually more costly 
and less tolerable, thus reducing the chances of 
treatment success. (5) 

D 
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Rational use of drugs took the stage after 
whose 1985 Nairobi conference experts used its central 
theme.  The conference emphasized the need for the 
public understand and use of drugs better, particularly in 
view of all that was known about non adherence to 
treatment. In many cases, neither the prescriber nor the 
patient was to blame for irrational use, it is often resulted 
from lack of proper information and training, 
compounded in some cases by fear, carelessness, or 
miss leading persuasion from the seller or others.(6) 

II. Statement of the Problem 

Irrational drug use has been occurred for as 
long as drugs have been available. In treating patients 
with modern medicine there exist several choices of 
therapy rather than just one that all providers must 
follow. This increase the irrational drug treatment 
encounters and, ultimately, poor patient outcomes. (3) 
In effective and irrational use of drugs is a wide spread 
problem at all levels of health care. Per capital wastage 
from inefficiencies and irrational use tends to be 
greatest in hospitals. Despite this, medicines are often 
managed and used inefficiently and irrationally. (7) 

The overall use of drugs at hospital in many 
countries at least from the point of view of consumption 
is relatively small compared to the national drug 
budgets. But this is not the case in Ethiopia were 
hospitals consume about 50% of the total drugs 
budgets. The spectrum of the therapeutic classes of 
drugs employed in hospitals is also wider than in other 
types of health facilities. More over physicians may also 
have an influence on drug prescription. (8) 

The actual use of drugs is influenced by a wide 
range of factors, including drug availability, providers 
experience, economic influences, cultural factors, 
community belief systems and the complex interactions 
among these factors. Drug use pattern reflect human 
behavior and must be viewed from a social science 
perspective rather than a biomedical perspectives. (9) 

The rational use of drugs demands prescription 
of appropriate drugs; availability of drugs at the right 
time, at a price people can afford, that it be dispensed 
correctly and that it be taken in the right dose at the right 
intervals and for the right length of time. Irrational drug 
use is a common practice in developing countries. In 
India, a baseline hospital survey showed that poly-
pharmacy was common, in both inpatient and outpatient 
departments. The use of antibiotics and injections was 
higher in inpatients compared to outpatients (11). 

In countries like Uganda, the Sudan and 
Zimbabwe such national programs were shown to 
positively influence the drug use pattern. In Ethiopia, 
several efforts have been made to promote the rational 
use of drugs. Among these, the publication of Essential 
and National Drug List for Ethiopia, and the recent 
introduction of the Standard Treatment Guidelines (STG) 
are the most notable. (12) 

In the above cited studies in addition to this 
encouraging trend of generic prescribing, low averages 
number of drugs and low cost per prescription were 
among the positive trends noted. Although the 
commendable efforts of the Drug Administration and 
Control Authority and relevant professional schools and 
associations have produced some good results, there 
are indications that the rational use of drugs in Ethiopia 
is far from satisfactory. Results from the following 
studies illustrate some of the common problems of 
irrational drug use in Ethiopia. A baseline survey 
conducted in 8 hospitals in southern Ethiopia looked in 
to the prescription pattern and factors that influence 
prescribing behavior. This study indicated that the 
practice of poly-pharmacy, overuse of antibiotics and 
injections were widespread. The survey revealed that 
acquired habits, patient’s demand, lack of drug 
information, and peer norms were the major underlying 
factors for irrational prescribing. The study clearly 
demonstrated the patterns of drug utilization in rural 
hospitals. However, the picture could be different in 
referral and teaching hospital, because the composition 
and qualification of technical staff and the financial 
capacity are not comparable. (12) The aim of this study 
will be to investigate rational prescribing and dispensing 
indicators in public hospitals in Tigray Regional state, 
Ethiopia. (12) 

Irrational Drug Use can destroy all the benefits 
of careful, cost effective selection, procurement and 
distribution of drugs. Resources spent on procurement 
are lost if the correct drugs are not prescribed and 
dispensed to the correct patient. (14) 

Some of the most common irrational drug use 
in Ethiopia’s health institutions includes, prescribing 
drugs when the health problem is self-limiting and the 
patient would get better without taking any drugs, 
prescribing several drugs or poly pharmacy would 
provide the same effects. Providers may use three, four 
and five and sometimes more drugs to treat the most 
trial conditions for the sake of satisfying patients need to 
receive drugs, medical practitioners and other health 
professionals giving less time to patients and not 
explaining some basic information about use of      
drugs, (15) 

In some studies conducted in North West 
Ethiopia, the overuse of antibiotics and injections in 
primary health care facilities, misuse of antibiotics in 
inpatients, low adherence of prescribers to the basic 
principles of prescription writing and over consumption 
of anti-infective, have been reported. But, less is known 
regarding the overall rational drug use in Ethiopian 
hospitals, particularly at outpatient health care levels. 
Some studies have attempted to evaluated the general 
drug prescribing profiles among out patients, in 
dispensaries, for specific classes of drugs, and in 
pediatric in patients. Most of these studies are neither 
patients nor diagnosis linked. Drug prescribing for 
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outpatients is done by various types of health 
professionals, and outpatient clinics deliver therapeutic 
service to a large segment of the patients. It follows that 
assessment of prescribing pattern in these important 
medical care facilities is of obvious relevance to identify 
problems regarding rational use and to propose 
interventions. Adherence of patients to a treatment 
program is necessary for the success of the program. 
Non-adherence or noncompliance results from factors 
related to the drug, the patient, the prescriber and the 
environment. One important prescriber factor leading to 
non-compliance is not giving the patient adequate 
information regarding his illness or the importance, 
effect, and adverse effects of the treatment. Result of a 
study illustrated that great majority of our patients are 
not given such essential information. In this study, out of 
200 patients from four hospitals in Addis Ababa, asked 
whether they were given information about their 
medications, only 5.5% were informed about drug-drug 
interaction, 7% About adverse effect of the drug, and 
only 9.5% were given information about contraindication 
of the drug they were given. (12) 

The above cited examples probably show only 
the tip of the ice-berg regarding the problem of irrational 
prescribing. However, appraisal of such local data is 
essential in formulating remedial strategies. (12) 

The increase in the quantities and variety of 
pharmaceuticals worldwide often leads to in appropriate 
use. This phenomenon often associated with health risk 
and economic burden to government since increase in 
the number of drugs available has incredible 
complicated the choice of appropriate drug for particular 
indications. The increase in the cost of drug is often 
linked to factors such as higher medical service 
utilization rates, irrational drug use as well as consumer 
behavioral aspects that lade to wastage. (17) 

One study shows that globally more than 50% 
of all medicines are prescribed, dispensed or sold in 
appropriately, while 50% of patient’s fail to take them 
correctively. (18) 

The major health risk associated with the 
behavior of in appropriate or irrational pharmaceutical 
drug use by consumers is drug induced illness which 
can be avoided by better patient care. The mechanism 
that lied to drug induce illness are errors in dispensing 
or administration of drugs or poor compliance by the 
patient resulting In under use, over use, misuse or 
complete cession of the therapy that render patients 
complete cure. (19) 

Unfortunately, in the real world, prescribing 
patterns do not always conform to these criteria & can 
be classified as inappropriate or irrational prescribing. 
Common patterns of irrational prescribing, may, 
therefore be manifested in the following forms: The use 
of drugs when no drug therapy is indicated, e.g., 
antibiotics for viral upper respiratory infections, The use 
of the wrong drug for a specific condition requiring drug 

therapy, e.g., tetracycline in childhood diarrhea requiring 
ORS. The use of drugs with doubtful/unproven efficacy, 
e.g., the use of ant motility agents in acute diarrhea, The 
use of drugs of uncertain safety status, e.g., use of 
dipyrone ,Failure to provide available, safe, and effective 
drugs, e.g., failure to vaccinate against measles or 
tetanus, failure to Prescribe ORS for acute diarrhea, The 
use of correct drugs with incorrect administration, 
dosages, and duration, e.g., the use of IV metronidazole 
when suppositories or oral formulations would be 
appropriate. The use of unnecessarily expensive drugs, 
e.g. the use of a third generation broad spectrum 
antimicrobial when a first-line, narrow spectrum, agent is 
indicated. (21) 

There are many different factors which affect the 
irrational use of drugs. In addition, different cultures view 
drugs in different ways, and this can affect the way 
drugs are used. The major forces can be categorized as 
those deriving from patients, prescribers, the workplace, 
the supply system including industry influences, 
regulation, drug information and misinformation, and 
combinations of these factors. (22) 

The impact of irrational use of drugs can be 
seen in many ways: Reduction in the quality of drug 
therapy leading to increased morbidity and mortality, 
Waste of resources leading to reduced availability of 
other vital drugs and increased costs, Increased risk of 
unwanted affects such as adverse drug reactions and 
the emergence of drug resistance, e.g., malaria or 
multiple drug resistant tuberculosis, Psychosocial 
impacts, such as when patients come to believe that 
there is "a pill for every ill". This may cause an apparent 
increased demand for drugs (22) 

III. Methods and Materials 

a) Study area and period 
The study was conducted from Feb 10 March 

11 /2011 in selected public hospitals, Dansha, Adigrat, 
Ayder referral, lemlem Karl and kuha which are located 
in western, eastern and southern zones of Tigray 
regional state respectively. Tigray regional State is  
located  to  the  northern extreme of the nation 
stretching approximately 120 -150 North and 35.30-
40.30 East with an estimated area of 53.6 thousand 
square kilometers. It bordered from the North with 
Eritrea, in South with Amhara, from the East Afar, and 
from the West with Sudan. According to the new 
administrative set up, Tigray is divided in to 7 zones, 34 
rural weredas, 12 municipalities and about 600 Tabias 
(the smaller administrative unit). 

b) Study design 
A cross sectional study was conducted in five 

selected public hospitals.  
c) Populations 

Source of population was all patients who came 
to the respective hospitals during study period, all 
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prescriptions and all health care providers in the 
respective hospitals and Study population was all clients 
who got the service at OPD department in study period 
and number of prescriptions which was prescribed by 
respective health professionals for the last one year, that 
is from September 2009-October 2010 and all out 
patient prescribers. 

d) Eligibility criteria 
Numbers of prescriptions that were prescribed 

in outpatient department, those patients treated at 
outpatient department and those prescribers in 
outpatient department were included in the study and all 
patients who are critically ill, unable to respond to the 
survey and under chronic care follow up like diabetics, 
tuberculosis and hypertensive patients were excluded 
from the study. 

e) Sampling Technique 
Total of 13 public hospitals found in the region 

were divided in three strata based on their status 
(referral, zonal and district). Simple random sampling 
method was used to select five hospitals from each 
category and each participant was selected using 
systemic random sampling methods.  

f) Sample Size determination  
i. For Prescription Review 

Sampling size was determined using single 
population proportion formula, n = z2p (1-p)/d2, Where 
z= z value for 95% confidence interval =1.96, P= 
estimated proportion of rational prescribing since there 
is not study done in this issue in the locality is taken 
as50% to get maximum sample size. d= marginal error 
at 95% confidence level Therefore n= (1.96)2(.5) 
(.5)/(.05)2 = 384. Since the multi stage method was 
applied, design effect was considered. So the sample 
size was multiplied by 2 to account for design effect. 
Therefore the final sample size is 384x2 = 768 

The calculated sample size was allocated to 
each hospital proportionally, according to the number of 
patients seen in the outpatient department in the 
respective hospitals. Systematic random sampling 
technique was used to select prescriptions. By 
calculating sampling interval (K) = N/n where n= 
sample size and N= total number of the prescriptions 
(sampling frame). Accordingly, every Kth prescription 
was selected for the study, but the first prescription was 
selected randomly. 48000/768 = 1/62 then every 62th 
prescription was selected from the sample frame 

ii. For the Patients Exit Interview 
Interview of patients was conducted to assess 

the rational drug use. In both hospitals since the study 
population is greater than 10000. Sampling size was 
determined Using single population proportion formula 
and sample size for the prescriptions was: n = z2p       
(1-p)/d2, Where z= z value for 95% confidence interval 
=1.96 p= estimated proportion which is 50%, d= 

confidence interval (marginal error) suppose we desire a 
95% confidence level and + 5% precision. Therefore n= 
(1.96)2(.5) (.5)/(.05)2 = 384, 10% contingency was 
consider = 38.4, the total sample size was 422 

Therefore the number of patients was selected 
from the study hospital by systematic sampling method 
according the proportion of patients they serve. 
Assuming those patients who had been served in the 
selected hospitals they have similar experience and 
exposure having the knowledge about drug use. 
Therefore they were not stratified and design effect was 
not considered. 

g) Variables 
Study variables: Socio demographic Characteristics 
(educational status, marital status, age sex), Average 
number of drugs per prescription, Percentage of drugs 
prescribed by generic name, Percentage of encounters 
with antibiotics, Percentage of drugs prescribed by 
injection, Number of drugs prescribed from EDL, 
Number of drugs properly labeled Dispensing time, 
Consultation time, Number of Patient’s knowledge with 
adequate knowledge about their drugs usage 
Availability of facility formulary drug list, Presence of 
national treatment guide line at all out patient 
departments, Access to update drug information, Follow 
treatment guide line, Provision of information and 
instruction to patients 

h) Data collection instruments 
For patient interview standard structured 

questionnaire which was adapted from WHO core dug 
use indicators was designed to collect relevant data and 
cheek lists which was adapted from WHO also prepared 
targeted at prescribers, dispensers to review the 
prescriptions. The questionnaire were translated to 
Tigrigna and back translated to English. 

i) Pretesting the tools 
Pre testing the questionnaire were done prior to 

the actual data collection in a hospital different from the 
selected Hospitals on 5% of the calculated sample size 
to see the appropriateness, clarity of the questions, and 
the appropriateness of the orders. According to the 
pretest finding corrections were made. 

j) Data collectors’ selection and training 
To collect data in addition to the principal 

investigator five pharmacy personnel and five BSC nurse 
were recruited for patient exit interview. Three 
supervisors also recruited to supervise the day today 
data collection activity. All data collectors were trained 
on the objectives of the study by the principal 
investigator then, separately pharmacy personnel’s were 
again briefed on the prescribing indicators of the 
assessment tool and for those prescribers on 
dispensing indicators and patient drug use indicators 
assessment tool. 
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k) Data Management and Analysis Procedures 
The collected data were submitted to the 

principal investigator on daily basis. The collected data 
were finally verified by the principal investigators for its 
completeness. Different mechanisms were applied to 
ensure data quality. These were: Data collection tools 
had been pre tested before the actual data collection 
started. And close supervision were conducted during 
the data collection period. The collected data were put 
in a secured place so that no one had access except 
the principal investigator. 

Quantitative data collected by using the client 
exit interview, and prescriptions review were cleaned, 
coded and entered in to SPSS version 16 statistical 
package. Descriptive statistics had been computed and 
the results of the study presented by frequency tables, 
charts and graphs. X2 (chi squire) tests were applied to 
assess variables any significant association between 
them. Besides, triangulations of data from different 
sources were done to obtain more valid result. 

l) Ethical considerations 
Ethical clearance was obtained from Jimma 

University PUBLIC Health and Medical Science Ethical 
Clearance Committee. Written letter were obtained from 
Jimma University. Tigray regional Health bureau wrote a 
support letter to the selected study Hospitals. Hospital 
Managers was contacted and permission secured. 
During data collection the purposes of the study were 
explained, their willingness to be interviewed was asked 
and informed verbal consent was obtained from 

participants of the study. They were told that they can 
discontinue the interview at any time if they don’t feel 
comfortable. Name and other identifiers of those 
patients and professionals interviewed were not being 
recorded on the questionnaires. The filled documents 
were archived properly to ensure confidentiality. 

m) Dissemination plan 
First the study result will be presented to Jimma 

University Public Health and Medical Faculty, after 
comments are incorporated, hard copies of the findings 
will be disseminated to Tigray regional health bureau, 
respective hospitals and to different organization that 
have a contribution on improving rational drug use in 
hospitals. It will also be presented in various seminars 
and workshops held in the region. And finally the study 
will be published in to reputable journals. 

IV. Results 

a) Socio demographic characteristics of respondents 
The main characteristics of patients attending in 

the outpatient department of the five hospitals are 
shown in the table 1. The percentage of male to female 
in all hospitals are 54.3 t0 45.7 respectively. Male is 
predominance than female; educational status of the 
patients were 32% (illiterate), 25.8 % (attending 
elementary school), 22.3 % (attending secondary 
school), 13.7% (college certificate and diploma), 6.2% 
(first degree & above) 

Table 1: Socio demographic characteristics of the respondents in selected public hospitals in Tigray regional state, 
Ethiopia February 2011(N= 422) 

 
 

Variable
 

Category
 Frequency 

N % 
Age in year  15-19 104 24.6 

20-24 101 23.5 

25-29 61 14.5 

30-34 57 13.5 

35-39 40 9.5 
40-44 14 3.5 

45 and above 45 10.6 

Sex Male 229 54.3 

Female 193 45.7 
Educational 

status 
 

Illiterate 135 32 

Elementary 109 25.8 
Secondary 94 22.3 

College certificate and above 84 19.9 

Marital 
status  

Married 247 58.5 

Single 130 30.8 

Divorced and widowed 45 13.1 
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b) Patient knowledge on correct u se of drugs 
This study revealed that 240 (56.9 %) of patients 

didn’t know for what disease the drug is prescribed. And 
only 46.2% of the patients know the dose of the drug 
they supposed to take. Most 354(83.9%) of patients 
know the frequency of use. Besides the above finding, 

significant proportion of patients 171(40.5%) didn’t know 
the duration of treatment. Although they are few in 
number, 8.3% of patients have misconceptions about 
sharing of drugs to other members of the family in case 
they are sick. See table2: 

Table 2: Patient knowledge on drug use in selected public hospitals in Tigray regional state, Ethiopia February 2011 

c)
 

Patient’s
 
knowledge on drug use disaggregated by 

hospitals
 

Percentage of patients having adequate
 

knowledge on drug use in each
 
hospital were analyzed 

and

 

listed

 

in

 

table

 

3.

 

According

 

the

 

finding

 

those

 

patients who got the service in zonal hospitals have 
adequate knowledge were 34.24%, in district hospitals 
26.2% and in referral hospital 43.5%

 

Table 3:

 

Number of patients with adequate knowledge on drug use disaggregated by hospitals in selected public 
health hospitals in Tigray regional state, Ethiopia April2011

 
 
 
 
 

Variables Category Frequency 
N % 

Knowledge of patients on use of drugs Yes 182 43.1 
No 240 56.9 

Knowledge of patients on dose of 
medications 

Yes 195 46.2 

No 227 53.8 
Knowledge of patients on frequency of 
use 

yes 354 83.9 
No 68 16.1 

Knowledge of patients with length of 
treatment 

yes 251 59.5 
No 171 40.5 

sharing medication to family or others yes 34 8.1 
No 388 91.9 

action will be taken for getting Excellency 
before the period of treatment is finished 

Continue the medication 361 85.5 

Stop immediately 61 14.5 
actions will be taken in the event of 
missing to take medication 

Continue the rest 356 84.4 

Take the rest & the missing ones 63 14.9 

Stop immediately 3 0.7 

 
 

Hospital name

 

Number of patients with

  
 

Total

 

Adequate knowledge on 
drug use

 

In adequate knowledge on 
drug use

 Lemlem Karl zonal hospital

 

No

 

21

 

71

  %

 

22.8

 

77.2

  
Quha district hospital

 

No

 

12

 

30

  
%

 

28.6

 

71.4

  
Adigrat zonal hospital

 

No

 

42

 

50

  %

 

45.7

 

54.3

  
Ayder referral hospital

 

No

 

67

 

87

  %

 

43.5

 

56.5

  
Dansha district hospital

 

No

 

10

 

32

  
%

 

23.8

 

76.2

  
Total

 

No

 

152

 

270

 

422

 %

 

36.0

 

64.0

 

100
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d) Consultation and dispensing time  
One of the patient care indicators are 

counseling time and dispensing time. This study found 
that on average 4.9 minutes are spent for consultation 
and 3.1 minutes for dispensing. When we see this 
indicator across level of Hospitals, referral hospitals has 
average time (4.9, 3.2 min) whereas district hospitals 

(4.3,2.5 min) and zonal hospitals has(5.7,3.8 min) the 
higher average consultation and dispensing time is in 
zonal hospitals . The interview of patients revealed that 
only 115(26.3%) of them, the side effect of the drug was 
explained to them by the dispenser. Besides, similar 
number of patients responded that they got instruction 
on how to store the drugs. (See table) 

Table 4: Counseling and dispensing time in selected public hospitals in Tigray regional state, Ethiopia February 2011 

Variables Over all Referral hospital Zonal hospital District hospital 

Dispensing time in minutes 3.1 3.2 3.8 2.5 

Counseling time in minutes 4.9 4.9 5.7 4.3 

e) Drug Labeling 

Other patient care indicators were percentage 
of drugs adequately labeled; this is use full to measure 
the degree to which dispensers record essential 
information on the drugs package they dispense the 
result showed that 919 (77.8%) of the drugs were 
labeled  by their generic  name (_69%)% for the referral 
hospital, _(65%%) for zonal hospitals and_(34.5% )for 

district hospitals. The strength of the drugs was 
recorded in average 87.7% of the time. Moreover, dose 
of the drug was written only for 848(71.3%) of

 
the drugs. 

Quantity of the drugs and frequency of use were written 
in 80.9% and 75.5% of the time respectively. However, 
only 99(11.4%) of the drugs have all the required labels. 
(See table5)

 

Table 5:
 
Percentage of drugs labeled with essential information in selected public hospitals in Tigray regional state, 

Ethiopia February 2011
 

Variables

 
Overall

 
Referral

 
hospital

 
Zonal

 
hospital

 
District

 
hospital

 

No
 

%
 

No
 

%
 

No
 

%
 

No
 

%
 

Generic name
 

919
 

77.8
 

380
 

69.5
 

428
 

65.7
 

100
 

34.5
 

Strength
 

1037
 

87.7
 

142
 

44.2
 

294
 

45.65
 

77
 

25.0
 

Dose
 

848
 

71.3
 

424
 

77.8
 

483
 

73.8
 

135
 

45.0
 

Quantity
 

956
 

80.9
 

451
 

82.5
 

555
 

84.75
 

189
 

64.3
 

Frequency of use
 

892
 

75.5
 

384
 

68.8
 

428
 

81.5
 

184
 

61.9
 

Patient name
 

177
 

14.9
 

38
 

10.4
 

147
 

22.3
 

34
 

10.5
 

Having all labels
 

99
 

11.7
 

46
 

14.2
 

40
 

12.3
 

13
 

9.0
 

f)
 

Average number of drugs per Encounter
 

Prescribing indicators were analyzed in all the 
studied hospitals. A total of 768 encounters with 1324 
drugs were prescribed. Average number of drugs per 
encounter over all the hospitals was 2. From the 1324 
prescriptions reviewed, 958 (72.4%) of drugs prescribed 
by generic name in the studied hospitals.
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Fig.
 
4:

 
Percentage of prescriptions with corresponding number of drugs in selected public hospitals in Tigray 

regional state, Ethiopia April2011
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g) Percentage of drugs prescribed by generic name
Percentage of drugs prescribed by generic 

name in the studied hospitals was in referral hospital 
232(83.2%), zonal hospitals 419(77.65) and district 
hospitals 307(60.3) and in over all hospitals 958(72.4%)

h) Percentage of antibiotics prescribed per encounter
In this study percentage of antibiotics per 

encounter was 348(45.3) and 420(54.7) of prescriptions 

were with no antibiotics prescribed. Prescriptions with 
antibiotics in referral hospitals 66(34.4%); Zonal 
hospitals 154(48.15%) and district hospitals were 
128(49.9%) (Table 6).

Table 6: Percentage of prescriptions with one or more antibiotics in selected public hospitals in Tigray regional state 
Ethiopia, February 2011

Hospitals
With one or more antibiotics With no injections

Frequency (N) % Frequency (N) %

zonal hospitals (n=320) 154 48.8 166 51.2
District hospitals (n=256) 128 60.9 128 39.1

Referral hospital (n=192) 66 34.4 126 65.6

               ( n=768) 348 45.3 420 54.7

i) Percentage of encounter with injections
This study revealed that on average 123 (16%) 

of the prescriptions have at least one injections with the 
highest for zonal hospitals 70 (21.9%) and the lowest for 

referral hospital 19 (9.9%) Prescriptions with one or 
more injections in over all the study were 123(16.0) 
(table 7).

Table 7: Prescriptions with one or more injections in selected hospitals in Tigray regional state, Ethiopia April 2011

Hospitals
With no injection With one or more injections

Frequency % Frequency %

zonal hospitals (n=320) 256 78.15 70 27.1

District hospitals (n=256) 222 60.9 34 26.6

Referral hospital (n=192) 173 90.1 19 9.9

Total ( n =786) 645 84.0 123 16.0

j) Percentage of drugs prescribed from FDL/EDL
Percentage of drugs prescribed from EDL/FDL 

were in zonal hospital 525(97.3%), district hospitals 
497(98.2%), referral 275 (98.5%). According to this 
study, number of drugs prescribed from EDL/FDL LKZH 

254(100%), QDH 235(99.5%), and ADZH 271(100%), 
ARH 275(99.2 %), DDH262 (99.4%). The most 
commonly prescribed drugs were antibiotics 
404(52.6%),antipyretics 337(43.9%), anti-protozoa 
109(14.2%), anti-acid or anti-ulcer 84(10.9%), 

Total
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Table 8: Facility based indicators in selected public hospitals in Tigray regional state, Ethiopia February 2011 

Hospital  name with number 
ofprescribers 

Follow treatment Guide line Access to update drug knowledge 

Yes No Yes No 

LemlemKarl (n=5) 4 1 4 1 
Quha ( n =2) 0 2 0 2 

Adigrat (n=5) 3 2 2 3 

Ayder (n= 5) 4 1 5 0 

Dansha (n= 3) 3 0 0 3 

m) Binary Logistic regression analysis result  
Binary Logistic regression analysis was done to 

check association between the different factors such as; 
socio-demographic characteristics of clients and 
consultation time, with adequate knowledge of patients 
were analyzed. It was revealed that educational status of 

patients has statistically significant association with 
knowledge of patients about drugs use P value < 0.01 
however age, sex, marital status was not significantly 
associated with knowledge of patients about drug use. 
In addition, consultation time and knowledge were not 
significantly associated. 

Table 5: Association between educational statuses and adequate knowledge on drug use in selected public 
hospitals in Tigray regional state 

Sr. No. Variable Category AOR P-value 95 % CI 
1 Age - 0.97 0.839 (0.731,1.290) 

2 Sex  Female  1   
Male  0.952 0.86 (0.549, 1.651) 

3 Educational level  Illiterate 244 <0.01 (29.41, 2030.6)** 
Elementary 41 <0.01 (5.28, 328.37) 
Secondary 23 0.002 (3.05, 186.55)** 
First degree  1   

4 Marital status Married 1   
Single 1.054 0.873 (0.538, 2.067) 
Divorced 0.55 0.563 (0.73, 4.16) 
Widowed 1.497 0.603 (0.32, 6.84) 

5 Dispensing time - 1.226 0.003 (1.073,1.401)** 
6 Consultation time - 0.984 0.889 (0.789, 1.229) 

    ** Variable that shows significant association at P-value<0.005 

V. Discussion 

This study tried to assess the rational drug use 
in selected Hospitals of Tigray Regional State. Data was 
collected from interviewing patients and reviewing 
prescriptions. Accordingly, the finding of this study 
showed that irrational prescribing is still a serious 
problem in the study area. Prescriptions with antibiotics 
in referral hospitals 66(34.4%); Zonal hospitals 
154(48.15%) and district hospitals were 128(49.9%). The 
percentage of antibiotics per encounter is significantly 

higher in district hospitals than the referral and zonal 
hospitals. This is may be due to the reason that in most 
of the district levels the prescribers were middle level 
professionals (nurses). 

The overall prescriptions with antibiotics were 
348(45.3%) and it is higher than what WHO 
recommended (<32%). Studies conducted in South 
Africa in public hospitals percentage of antibiotics per 
encounter were 68.1 %( 1). Similar study was conducted 
in north west Ethiopian hospitals and west Nepal which 
was 25% and 28% respectively so; there was more  
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electrolytes 60(7.8%), minerals and vitamins 57(7.4%), 
steroids 51(6.6%), antihistamine 29(3.8%), antiemetic 
25(3.3%), antispasmodics 25(3.3%), anti-fungal 16          
(2.1%), sympatolytics 14(1.8%) antiseptics 14(1.8), TAT 
(1%), diuretic s 10(1.3%) local anesthesia 2(0.3%). 

k) Availability of facility formulary drug list and Guideline
All studied health facility except one of the 

district Hospital didn’t have published facility drug 
formulary list but they have drug and therapeutic 
committee and national treatment guide line. In this 

study in all the study area except one of the district 
hospital there is no treatment guide line at OPD.

l) Prescribers who have an access to update drug
information

Prescribers who had an access to update their 
knowledge in drug prescribing and number of 
prescribers who follow national treatment guide line in 
Lemlem Karl, Quha, Adigrat, Ayder and Dansha were 
listed in (table 9).

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22�
http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22�


antibiotics  usage in the studied area but better than 
Nigeria and Pakistan, the use of antibiotics was very 
high i.e. 75% and 78% respectively. This Irrational use of 
antibiotics contributes to increased antimicrobial 
resistance (AMR), rendering essential antibiotics 
ineffective and requiring the use of newer, more 
expensive antibiotics for the treatment of bacterial 
illnesses. 

In the present study the average number of 
drugs per prescription were in zonal hospitals (1.65), 
District hospitals (1.95), Zonal hospitals (1.5), Referral 
Hospital (1.45). In overall situation the results are similar 
with the desired standard what the WHO recommended 
(<2) and better than the studies conducted in Western 
Nepal (2.5), Niger, (2.95), South Africa (3.2).The most 
commonly prescribed drugs in over all were antibiotics 
348(45.3%), antipyretics 337(43.9%), anti-protozoa 
109(14.2%), anti-acid or anti-ulcer 84(10.9%), 
electrolytes 60(7.8%), minerals and vitamins 57(7.4%), 
steroids  51(6.6%),antihistamine 29(3.8%),  antiemetic  
25(3.3%),antispasmodics 25(3.3%), anti-fungal 16          
(2.1%), sympatholytic 14(1.8%) antiseptics 14(1.8), TAT 
8(1%), diuretics10(1.3%) local anesthesia2(0.3%). 

The percentage of drugs prescribed by generic 
name in referral hospitals 232(83.2%) Zonal hospital 
419(77.65%), District hospitals307 (60.3%) And the 
overall situation was 958(72.4%). in this study prescribed 
drugs by generic name among the hospitals level 
decreased from referral to district.  Study conducted in 
North West Ethiopia Gonder hospital (72.6%) Debre 
tabor hospital (84%) Bahdar hospital (70.5%), South 
Africa (45.2%). The difference may be due to difference 
in settings and compositions. According to the WHO 
recommendation percentage of drugs prescribed by 
generic name should be 100%. In relation to this in the 
region there is low of generic use of drugs identified and 
the factors are needs further investigation. The 
percentage of drugs prescribed from EDL/FDL referral 
hospitals 275(98.5%) Zonal hospitals 525(97.3%) District 
hospital 497(98.2%), this shows there is a similarity 
among the studied hospitals and better than the study 
conducted in South Africa (92%) western Nepal (81.4%) 
Gonder hospital (92.2%), Bahrdar (81.4%), and 
Debretabor hospital (85%). 

The percentage of injections per encounters 
were in referral hospitals 19(9.9%), zonal hospitals70 
(27.1%) district hospital 34(26.6%), and the total number 
prescription with one or more injections were 
123(16.0%). High number of injections was prescribed 
in zonal and district than referral hospitals. This may be 
because of the commonly and minimal disease that 
needs injection for reducing pains were common in 
district and zonal hospital than in referral. Overall result 
is greater than the other studies conducted in South 
Africa (8.3%), and less than the studies conducted in 
Niger (29.9%). 

 

It was found only 11.7 of drugs were adequately 
labeled (name of the patient, drug name, dose and 
quantity). Other study conducted in India the value was 
18.5%. Since the pharmacists are actively participating 
in dispensing of medication, their involvement in 
providing adequate information to the patient can be 
judged through this procedure, which was unfortunately 
found very low. Hence, this low rate of appropriate 
envelope labeling must be taken as a matter of concern. 

In this study Number of patients with adequate 
knowledge (drug dosage frequency and length of 
treatment) on drug use was found to be 152(36%). 
Similar study revealed 52.8% in Chennai, India, 55% in 
Cambodia, 25.70% in Brazil 21%. At this point it is the 
duty and responsibility of pharmacist to provide 
adequate information on proper use of drug. From this 
study it is evident that the patient had adequate 
knowledge as compared to the other study. However, 
this does not assure that the drug will be correctly used 
by the patient because no follow up study was 
conducted. 

Association between the different factors such 
as; socio demographic characteristics of clients and 
consultation time, with adequate knowledge of patients 
were analyzed. It was revealed that educational status of 
patients has significant statistical association with 
knowledge of patients about drugs use P value < 0.01. 
Those patients who had completed elementary school 
and secondary school had adequate knowledge 41,23 
times less than the first degree and above respectively. 
However age, sex, marital status and was not 
significantly associated with knowledge of patients’ p 
value > 0.05. Regarding to the patient care indicators 
the average dispensing and counseling time was      
(3.18 min), (2.46 min) respectively. This time is shorter 
than in India 3.7 and 3.1 minutes respectively and longer 
than in Nepal which was 52 seconds. 

This dispensing time and counseling time is 
very low led to inadequate information about medication 
being given to the patients. Patients had little chance to 
obtain information about their treatment. In addition, 
most of the drugs dispensed were improperly labeled 
(11.7%) proper labeling). Dispensing is an essential 
element of rational drug use, since it is the last point of 
contact that patients have with their healthcare 
providers. All efforts and resources involved in patient 
because a pharmacist can hardly explain about the 
dosage regimen, any side effect of drug therapy and 
precautions to be taken along with appropriate labeling 
of envelope in such a short period of time. Also, as per 
the WHO recommendation the pharmacist should 
spend at least 5 minutes in dispensing & 10 min in 
orienting each patients. 

Healthcare providers should be encouraged to 
comply with the Standard Therapeutic Guidelines in their 
day-to-day practice. Treatment guidelines have the 
strongest long-term impact if they are frequently 
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updated, widely distributed, integrated in the training of 
prescribers, and used for drug use review. Availability 
formulary drug list in the study areas were assessed and 
it was found that there is no published drug formulary 
list in the hospitals except in one district hospital 
(Dansha hospital). Standard treatment guide line at OPD 
level was not available except in two zonal hospitals. 
There is no drug information center in all the studied 
areas. 

VI. Conclusion and Recommendation 

a) Conclusion 
In conclusion, the finding of this study shows 

irrational prescribing and dispensing practice. Generic 
prescribing was remarkably lower 958 (72.4%), 
antibiotics 3489 (45.3%) and injections 123(16.0%) 
prescribed were considerably higher, appropriate 
labeling of envelope was surprisingly low. Rational 
Prescribing practice is better in referral hospitals than 
zonal and district hospitals. 

The patient's knowledge on correct dosage was 
found to be 152(36%). Consultation and dispensing time 
was far from the desired standard (4.9, 3.1 min) 
respectively. Availability of formulary drug list in the 
facility and prescience of national treatment guide line at 
outpatient department were almost none. There is no a 
way for updating drug information, in all the study area 
there is no drug information center. However Number of 
drug per prescriptions was similar to what 
recommended by WHO 

b) Recommendation 
Rational use of medicines depends on the 

knowledge, attitudes and behaviors of prescribers, 
dispensers and patients. So, the region should give 
training in rational pharmacotherapy, linked to STGs and 
EMLs, & it can help to establish good prescribing habits. 
Communication skill is very important for dispensers 
dealing with patients or health care professionals to 
convey relevant drug information effectively and clearly, 
which can be done verbally and/or in written form. 
Therefore the health facility have relevant documents like 
national treat Treatment guide line and formulary drug 
list , avail the documents in every service area and they 
should established drug information center. Drug 
dispensers must have the ability to explain information 
clearly by the language particularly the patient or care 
provider can understand and check whether the 
information is being understood by them. 
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We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio. 
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global 
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables. 
Authors who are not able to submit manuscript using the form above can email the manuscript department at 
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before 
submission.

Before and during Submission

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code 
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.
3. Ensure corresponding author’s email address and postal address are accurate and reachable.
4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email 

address, name, phone number, and institution), figures and illustrations in vector format including appropriate 
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.
6. Proper permissions must be acquired for the use of any copyrighted material.
7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the 

submission.
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Policy on Plagiarism

Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about 
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize 
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Changes in Authorship
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Copyright
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copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after 
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Manuscript Style Instruction (Optional)

• Microsoft Word Document Setting Instructions.
• Font type of all text should be Swis721 Lt BT.
• Page size: 8.27" x 11'”, left margin: 0.65, right margin: 0.65, bottom margin: 0.75.
• Paper title should be in one column of font size 24.
• Author name in font size of 11 in one column.
• Abstract: font size 9 with the word “Abstract” in bold italics.
• Main text: font size 10 with two justified columns.
• Two columns with equal column width of 3.38 and spacing of 0.2.
• First character must be three lines drop-capped.
• The paragraph before spacing of 1 pt and after of 0 pt.
• Line spacing of 1 pt.
• Large images must be in one column.
• The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
• The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words. 
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers 
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) A title which should be relevant to the theme of the paper.
b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.
c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.
d) An introduction, giving fundamental background objectives.
e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit 

repetition, sources of information must be given, and numerical methods must be specified by reference.
f) Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any 
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i) Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also 
be summarized.

j) There should be brief acknowledgments.
k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much 
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow 
instructions. They will also be published with much fewer delays than those that require much technical and editorial 
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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Format Structure

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to 
published guidelines.

All manuscripts submitted to Global Journals should include:

Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with 
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details

The full postal address of any related author(s) must be specified.

Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the 
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing 
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be 
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find 
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval, 
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list 
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search 
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most 
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a 
research paper?” Then consider synonyms for the important words.

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.
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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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