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Factors Associated with the Completion of Hepatitis B Vaccine 
among University Students in Nigeria 

 By C.O. Agbede, J.O. Kio
 
& O.S Ogundare      
 
Babcock University                                                                                     

Abstract- Hepatitis B virus (HBV) has been identified by WHO as one of the deadliest viral 
diseases in Africa due to its high prevalence and complications. Thus urgent research and policy 
attention is needed to stem its spread. The study assessed factors associated with the 
completion of hepatitis B vaccine among Babcock University students, Nigeria. Multistage 
sampling procedure was employed to select 360 students to participate in the study after 
completing all requirements for ethical clearance. Data gathered from the respondents were 
subjected to descriptive analysis using the Statistical Package for Social Sciences (SPSS Ver. 
17). Most of the respondents are adults above 20 years and were aware of the HBV (89%). 
Despite serious efforts made by the University at educating the students about Hepatitis B, more 
than 40 % of the students still do not know the causative organism and are totally oblivious of the 
importance of vaccination. Also, 73% of the students had not completed the recommended 3 
dosage vaccines. The findings also showed that despite the high level of awareness up to 44 
percent of the students were not sure of their status or have not been previously immunized, 
indicating that their knowledge did not motivate their actions or practice. 

Keywords: hepatitis B, immunization, student, babcock.     
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Factors Associated with the Completion of 
Hepatitis B Vaccine among University Students 

in Nigeria 
C.O. Agbede α, J.O. Kio σ & O.S Ogundare ρ 

Abstract- Hepatitis B virus (HBV) has been identified by WHO 
as one of the deadliest viral diseases in Africa due to its high 
prevalence and complications. Thus urgent research and 
policy attention is needed to stem its spread. The study 
assessed factors associated with the completion of hepatitis B 
vaccine among Babcock University students, Nigeria. 
Multistage sampling procedure was employed to select 360 
students to participate in the study after completing all 
requirements for ethical clearance. Data gathered from the 
respondents were subjected to descriptive analysis using the 
Statistical Package for Social Sciences (SPSS Ver. 17). Most of 
the respondents are adults above 20 years and were aware of 
the HBV (89%). Despite serious efforts made by the University 
at educating the students about Hepatitis B, more than 40 % 
of the students still do not know the causative organism and 
are totally oblivious of the importance of vaccination. Also, 
73% of the students had not completed the recommended 3 
dosage vaccines. The findings also showed that despite the 
high level of awareness up to 44 percent of the students were 
not sure of their status or have not been previously immunized, 
indicating that their knowledge did not motivate their actions or 
practice. Factors which positively influenced completion of 
immunization dosage were the students’ perceived need to be 
protected from HBV, the availability of vaccine, their 
knowledge of the fact that the monetary cost of vaccine had 
already been included in the school bills, their opinion that 
immunization is part of the criteria for complete registration, 
their knowledge of the effectiveness of the vaccine to protect 
against HBV, and their perceived susceptibility to HBV 
infection. Conversely, factors constraining respondents’ 
completion of immunization dosage were their forgetting the 
date for next appointment, their perception that the vaccine 
was not necessary, their lack of knowledge about the total 
number of doses to be taken, their lack of knowledge or 
inability to remember having been given a vaccine for HBV 
and perceived fear of possible side effect of the vaccine. There 
is the need for the institution to re-work the awareness 
education for Hepatitis B to strongly highlight the need for 
complete dosage vaccination in order to prevent infection.  
Keywords: hepatitis B, immunization, student, babcock.  

I. Introduction 

epatitis is ranked the world’s eight biggest killers 
and one of the leading public health problems 
(Auduand Ujah, 2014). 
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It is one of the world’s most common and 
severe infectious diseases. Statistics according to the 
World Health Organisation (2014) showed that 3-6% of 
the world’s population suffer from Hepatitis B virus, 2 
billion people have been infected, and 400 million 
individuals are chronic carriers of the Hepatitis B virus 
(HBV) with 350million new cases and above one million 
people die each year as a result of Hepatitis B virus. 
Hepatitis B virus is one of the viruses that cause viral 
hepatitis; it is the most dreaded hepatitisvirus amongst 
the entire currently identified hepatitis viruses (WHO, 
2014). Samuel, Aderibigbe, Salami and Babatunde 
(2009) stated that Hepatitis B virus has a high 
prevalence in sub-Saharan Africa and East Asia. 
Approximately 5-10% of the adult population in these 
regions are chronically infected with the HBV (Samuel et 
al., 2009). This has great social and economic 
implications. 

Hepatitis B virus has been identified by WHO 
(2014) as one of the deadliest viral diseases in Africa 
due to its high prevalence and complications such as 
liver cancer, cirrhosis and hepatocellular carcinoma. 
This has made research into preventing it a major public 
health issue of global concern. Over three quarters of all 
the cases of HBV globally occurs in Asia, Middle East 
and Africa. The prevalence of HBV varies between 
countries even in the same continent (Samuel et al., 
2009). 

Nigeria is one of the countries in Africa with high 
prevalence of hepatitis B virus (Owolabi and Ojo, 2008). 
According to the Nigeria Institute of Medical Research 
(NIMR, 2014), above twenty million Nigerians are 
currently living with Hepatitis B virus. This statistics, 
which is about 10-40% prevalence level, is said to have 
reached a hyper endemic level. This means that in every 
10 Nigerians, 1-4 of them will test positive to HBV. Yet 
there is tendency for this figure to rise in the future if 
preventive measures are not put in place (Audu and 
Ujah, 2014). 

According to Kesieme et al (2011), Hepatitis B 
virus requires less exposure to cause an infection 
compared to other blood borne pathogens. They 
compared the risk of getting an infection when exposed 
to various blood-borne pathogens from an infected 
needle prick injury. The result indicated that the risk for 
being infected with Hepatitis B virus was 30%, 3% for 
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contracting Hepatitis C virus and 0.3% for HIV infection 
per 1,000 respective exposures. 

Vaccination and avoiding contact with infected 
blood has been proven to be the most efficient ways of 
preventing HBV infection / transmission (WHO, 2014). 
The World Health Organisation has recommended that 
the Hepatitis B vaccine should be included in the 
immunization schedule /services rendered (WHO, 2014). 
Furthermore, it was recommended by the Advisory 
Committee on Immunization Practices (ACIP) that 
children should be given their first dose of Hepatitis B 
vaccine at birth, followed by a second dose at six 
months and the third dose at eighteen months (Centre 
for Disease Control & prevention [CDC], 2014). The 
vaccine has been made available in the global market 
since 1982(Hepatitis B Foundation, 2013).This has 
brought about significant drop in the infection cases in 
many countries. According to WHO (2014), the 
completion of the vaccine series will induce protective 
antibody in more that 95% of children, infants and young 
adults in which the protection can last for a minimum of 
20 years and possibly lifelong. It was also stated that, in 
countries were 8-15% of their children previously used to 
become chronically infected with HBV, the introduction 
of the vaccine has drastically reduced the rate of chronic 
infection to less than 1% among immunized children 
(WHO, 2014). Paediatric Association of Nigeria in 2012 
identified that as at 2004, Nigeria included the Hepatitis 
B vaccine into the country’s immunization schedule, 
which is twenty-two years after it was made available in 
the global market (1982).  This implies that individuals 
born before the year 2004 or those that could not afford 
to pay for the immunization are at risk of HBV infection 
posing a great threat to themselves and others, (Sadoh 
and Eregie,2009). 

The doses recommended for adolescents and 
adults comes in a total of three doses as listed 
• First dose - At any given time 
• Second dose - At least one to two month after the 

first dose 
• Third dose - Six months after the first dose 

Various researches carried out on the 
acceptance and completion of Hepatitis B vaccination 
showed that there is generally poor acceptance and 
completion of Hepatitis B vaccination in the developing 
countries (Peterside et al., 2012; Azodo et al., 2011). In 
Nigeria, some studies have showed low rate of 
vaccination against HBV, even below 30%, and 
generally poor completion culture (Samuel et al., 2009; 
Kesieme et al., 2011). Even among health worker, who 
are expected to have higher awareness, the situation is 
not so different. In Edo state, a research conducted 
among 320 consenting resident doctors revealed that 
50.6% received the hepatitis B vaccine, 49.4% did not 
receive the vaccine, 71.6% completed the vaccine 
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doses and 28.4% did not complete the dose (Peterside 
et al., 2012).

As a result of under reporting and poor record 
keeping in Nigeria, there is a limited/ inadequate access 
to the appropriate incidence and prevalence of HBV in 
Nigeria, especially among young adults in the tertiary 
institutions. It was also reported by Charles and Jay 
(2012) that with regards to foreign support, there is no 
defined focus for the hepatitis in Nigeria. Shefurther 
added that it has not been a major priority for the foreign 
donor agencies; therefore, Nigeria is faced with the 
challenge for designing a local model to fight Hepatitis B 
which will require raising awareness and assessing 
factors determining receiving and completing the HBV 
vaccination as highlighted in this paper. 

Vaccine against Hepatitis B virus infection has 
been made available in Nigeria and this should make 
administration possible to students of various 
institutions including Babcock University, (which has 
been selected for this study), during the registration 
process. According to observations and preliminary 
survey, majority of the Babcock University students do 
not return to the Babcock University Teaching Hospital 
(BUTH) to complete the vaccination (second and third 
doses) despite the fact that payment has been made for 
complete doses, and vaccines are also available. This is 
a challenging situation to health of the general public. 
These practices make the students susceptible to HBV 
infection, transmitters of this virus without knowing, and 
potential patients of liver cancer and so on.

It is against this backdrop that this research was 
aimed at identifying the various factors associated with 
the completion of Hepatitis B vaccine among 
undergraduate students of Babcock University. 

II. Methodology 

The study was carried out among
undergraduate students of Babcock University Ilishan-
Remo, Ogun state. Babcock University began 
anoperation as one of the first private Universities in 
Nigeria in 1999 and since then students’ population has 
grown steadily. Sampled students were from 300 to 500 
levels. A total of 3,485 students were in this group within 
the period of the survey (with respective population of 
1,516[43.5%], 1,640[47.1%] and 329[9.4%] students 
respectively in each level). The multistage sampling 
technique was used in the determining sample size. The 
first stage was the stratification of the University into the 
6 existing schools, followed by further stratification into 
the levels highlighted earlier and finally students that 
participated were randomly selected from each level 
(proportionate to population). 

Following Yamane (1967), the sample size was 
calculated from a population of 3, 458 students:

n = N/1+ {N (e2)}     ………………………………….. (1)

Where: n=minimum sample size, N=total 
number of population (which was 3485 for this study) 
and e=level of precision (e=0.05) which is constant. 



 

 

 

 

 

 

 

  

revealed that majority (72 %) falls within the age bracket 
of 20-24 years. Almost half (51%) of the respondents are 
males while 49% of the respondents are females. The 
result also revealed that 98% of the students are single.  
Majority (79%) of the respondents are Christians. 

b) Knowledge of respondents  
Results in figure 1 shows that majority of 

students (89%) have heard of Hepatitis B while 11 
percent (40 students) indicated that they have not heard 
of Hepatitis B before. 

Further result in Table 2 revealed that the major 
source of information about Hepatitis were mostly from 
University health officials (45.6%) usually during 
orientations and seminars. More than half of the 
respondents (57.7 percent) were aware that Hepatitis B 
is a viral disease while up to 42.3 percent did not know 
that Hepatitis B is a viral disease. 

 
 
 
 
 
 
 
 Table 1 :

 

Demographic characteristics of respondents

 

Characteristics

 

Categories

 

Frequency (n=360)

 

Percentage

 

Age (years)

 

15-19yrs

 

69

 

19.2

 

20-24yrs

 

260

 

72.2

 

25-29yrs

 

26

 

7.2

 

30 and above

 

5 1.4

 

Sex

 

Males

 

185

 

51.3

 

Females

 

175

 

48.7

 

Marital status

    

Single

 

349

 

98.0

 

Married

 

10

 

2.8

 

Religion

 

Christian

 

283

 

78.7

 

Islam

 

70

 

19.4

 

Traditional

 

7 .9.1

 

Level

 

300 level

 

156

 

43.3

 

400 level

 

170

 

47.2

 

500 level

 

34

 

9.5

 

Source: Field survey, 2015
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Thus, the estimated minimum sample size was 358 
respondents which was approximated to 360. The 
questionnaire used was subjected to both validity and 
reliability tests. A Cronbach’s alpha of above 0.74 was 
obtained for all constructs.

Data gathered included demographic, 
knowledge on Hepatitis B vaccination and Students 
perception towards Hepatitis B vaccination and 
completion data. Information collected were analyzed 
and presented using descriptive and inferential 
statistics. The Statistical package for social sciences 
(15th editions) was used for all data analysis. Ethical 
clearance was obtained from the Babcock University 
Health Research Ethics Committee before 
commencement of the survey. Furthermore, informed 
consent forms were also attached to the questionnaires 
where the respondents indicated their willingness to 
participate in the study by signing after reading the 
terms and conditions that applied to the study.

III. Results Presentation 

a) Demographic data of respondents
The demographic characteristics of the 

respondents are presented in Table 1. The results 



 

Fig. 1 : Those who have or have not heard about Hepatitis B 

Also, 59.7 percent of the respondents knew the 
signs and symptoms of Hepatitis B while about 40 
percent did not know the sign and symptoms. Three 
quarters (75 percent) of the respondents were aware of 
the vaccine for preventing HBV. However, up to 25 
percent of the respondents were not aware. Some 
(49percent) of the respondents had been immunized in 
the school teaching hospital (BUTH) while some 
(7percent) claimed to have been immunized from other 
teaching hospitals and medical centres outside the 
University. It was observed that 56 percent of the 
respondents indicated to have been immunized against 
HBV while 26 percent have not been immunized and 
18percent were not sure of having been immunized. 

Further results showed that about 42 percent 
and 39 percent of the respondents indicated that 
Hepatitis B is being transmitted through sex and blood 
contact respectively. Though 32 percent did not have 
any knowledge of ways of transmission of Hepatitis B, 
about 34 percent and 29 percent respondents thought 
that kissing and sweat are ways of transmission of this 
infection. Result also showed that most (57 percent) of 
the respondents did not know the appropriate dosage 
for complete vaccination; however, about a quarter (27 
percent) indicated the correct dosage of 3 doses. Other 
respondents (7 percent, 5 percent and 4 percent) 
indicated 6 doses, 2 doses and 1 dose respectively. 

Table 2 : Responses on different aspect of knowledge about Hepatitis B 

Variables Categories Freq % 

Source of information about Hepatitis 

Parents 46 14.4 

Friends 38 11.9 

Health officials 146 45.6 

Media 71 22.2 

Others 19 5.9 

Respondents’ indication of what Hepatitis B 
is. 

Viral disease 208 57.7 

Bacteria disease 25 7.0 

Fungi disease 5 1.3 

Protozoa disease 0 0 

Do not know 122 34.0 

Hepatitis B has signs and symptoms 
Yes 215 59.7 

No 24 6.7 

Do not know 121 33.6 

There is a vaccine to prevent HBV 
Yes 270 75.0 

No 1 .3 

Do not know 89 24.7 

Location and status of immunization against BUTH 176 49.0 

Those who 
have heard of 

hepatitis B-
320(89%)

Those who 
have not 
heard of 

hepatitis B- 40 
(11%)
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HBV 
 

Other health facilities 24 7.0 
have not been 

immunized 
95 26.0 

Not sure of having 
been immunized. 

65 18.0 

Mode of transmitting HBV 

Sexually transmitted 151 42 
Blood contact 141 39 

Through Kissing 123 34 
Through sweat 104 29 

Not sure 115 32 

Knowledge about the complete vaccination 

3 doses 97 27 
6 doses 25 7 
2 doses 18 5 
1 dose 15 4 

Not sure 205 57 

Source: Field survey, 2015 

c) The total number of doses taken by respondents 
Results in Figure 2 showed that the majority 

(43percent) of the respondents did not know (cannot 
recall) the total number of doses they have taken. Some 
(30percent) have not taken the complete dose and only 
27percent have taken the complete 3 dosage.  

Further descriptive result in Table 3 reveals the 
knowledge of respondents concerning the appropriate 
doses of vaccination vis-a-vis the number of doses they 
have taken so far.  Majority (51 percent) of the 

respondents did not know the actual number of doses 
received. A unique pattern was observed in which the 
total number of doses received by the respondents 
seemed to be anchored on the knowledge about the 
assumed correct number of doses for the vaccine. 
Results showed that the majority of respondents who 
indicated 1 dose (40 percent), 2 doses (73.3percent) 
and 3 doses (61 percent) as appropriate number are 
found more in the categories

 
of 1, 2 and 3 doses of total 

doses taken respectively.
 

 
 

 Figure 2 :  The total number of doses taken by respondents
 

 

 

 

 

Do not Kmow, 43%

3 doses, 27%

2 doses, 10%

1 dose, 20%
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Table 3 : A cross tabulation of knowledge about appropriate doses and total doses taken by respondents 

 
 

 Knowledge about the right complete doses for 
vaccination 

Total 

1 dose 2 doses 3 doses* 6 doses Do not know 
Total number of doses 
taken by respondents  
 
 
 
 
 
 

1 dose 
 

5 2 20 7 42 76 

40.0% 6.7% 24.6% 31.6% 30.2% 27.5% 

2 doses 0 12 10 9 5 36 

.0% 73.3% 11.6% 36.8% 4.3% 13.5% 
3 doses 0 0 50 3 1 54 

.0% .0% 60.9% 15.8% .9% 20.1% 
6 doses 0 1 0 4 2 7 

.0% 6.7% .0% 15.8% .9% 2.2% 
Do not 
know 

7 3 2 0 89 101 

60.0% 13.3% 2.9% .0% 63.8% 36.7% 
 Total 12 18 82 23 139 274 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

   3 doses*= 3 doses are the recommended doses for complete HB vaccination. 

d) Respondents’ perception towards Hepatitis B 
vaccination 

Results in Table 4 showed that 98.3 percent of 
the respondents agreed that healthy people need to be 
vaccinated against HBV. Most of the respondents (97 
%) agreed that it is appropriate for them to be 
vaccinated with Hepatitis B vaccine at their age. Most of 
the respondents (98%) perceived that it is imperative to 
complete Hepatitis B vaccine dosage and majority (97.7 
percent) disagreed that Hepatitis B vaccination is meant 
for only medical personnel or workers. 

e) Factors influencing vaccination of students 
The result of respondents’ factors influencing 

completion of vaccination dosage for Hepatitis B is as 
presented in Table 5. Reasons given by the majority of 
those who have completed the immunization dosage, 
for completing the doses recommended included their 
perceived need to be protected from hepatitis B virus 

(54 percent); availability of vaccine (52 percent); 
knowledge of the fact that the monetary cost of vaccine 
had already been included in the school fees (63 
percent); immunization is part of the criteria for complete 
registration (52percent); knowledge of the effectiveness 
of the vaccine to protect against HBV (61 percent) and 
perceived susceptibility to HBV infection (53 percent).  

Prominent reasons, by those who have not 
completed the vaccination dosage, for not completing 
the doses recommended included forgetting the date 
for next appointment as indicated by 67 percent of the 
respondents; perception that the vaccine is not 
necessary (55%); lack of knowledge about the total 
number of doses to be taken (59%); lack of knowledge 
or cannot remember having been given a vaccine for 
HBV (60%) and fear of possible side effects of the 
vaccine (57%). 

Table 4 : Respondent’s perception towards the completion of Hepatitis B vaccination 

Perception  Agree Disagree  

 N % % 
Healthy people need to be vaccinated against HBV 354 98.3 1.7  
I need to be vaccinated with Hepatitis B vaccine at your age 350 97.3  2.7  
Hepatitis B vaccination is meant for only medical doctors and 
nurses 

26 7.3  92.7  

Individual should receive the Hepatitis B vaccine 350 97.3  2.7  
 Individuals should complete the doses of the vaccine 352 97.7 2.3  

Source: Field survey, 2015 

Table : Factors influencing respondents’ completion of Hepatitis B vaccination dosage 

†Factors  Frequency % 
Factors positively influencing completion (n = 97):   
perceived need to be protected from hepatitis B virus  52 54 
availability of vaccine  51 52 
knowledge of the fact that the monetary cost of vaccine had already been 61 63 
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N 
6 

10
334

10
8 



included in the school fees  
immunization is part of the criteria for complete registration  51 52 
knowledge of the effectiveness of the vaccine to protect against HBV  59 61 
perceived susceptibility to HBV infection  52 53 
Factors negatively influencing completion (n= 263):   
forgetting the date for next appointment  176 67 
perception that the vaccine is not necessary  145 55 
lack of knowledge about the total number of doses to be taken  155 59 
lack of knowledge or cannot remember having been given a vaccine for HBV  158 60 
fear of possible side effect of the vaccine  150 57 

†multiple response available  

Source: Field survey, 2015 

IV. Discussion of Results 

Most of the respondents are adults and mature 
enough to take informed decisions regarding health 
issues. Most of the students are aware of the HBV, 
especially those who commenced the school from first 
year, because it is part of the awareness program given 
to the students during their first year orientation.  This 
result is similar to the conclusion of Dahlström et al 
(2013). Despite the vigorous effort of the University at 
educating the students about Hepatitis B, some of the 
students still do not know the causative organism and 
are totally oblivious of the importance of vaccination. 
Usually, people do not take health education seriously 
until they are down with one form of sickness or the 
other. Irrespective of the students’ individual knowledge 
or attitude towards Hepatitis B, as part of registration 
requirement, the entire students who have not hitherto 
been immunized, were encouraged to take the first dose 
of the vaccination in their first year. Those who have not 
been immunized are those who either refused the 
immunization or enrolled in the school at upper levels. 
Since the hepatitis B vaccine was given along with other 
medical examination tests and vaccinations, some of 
the students whose responses showed poor knowledge 
of HBV and HB vaccination, probably did not pay 
attention to the details of their medical procedures and 
probably did not follow up with the subsequent doses of 
vaccination for Hepatitis B.  The findings also showed 
that despite the high level of awareness, up to 44 
percent of the students were not sure of their status or 
have not been previously immunized, indicating that 
their knowledge did not motivate action or practice. 
Further findings showed that most of the students did 
not know the appropriate dosage for complete Hepatitis 
B vaccination and in fact had not taken the complete 3 
dosage according to WHO recommendation (WHO, 
2012), irrespective of the fact that most of them 
perceived that immunization is good and complete 
dosage must be taken. This result clearly showed the 
need for intervention programme to align the 
knowledge, perception and practice of the students in 
the study area with standards regarding Hepatitis B 
immunization. 

 

Factors which positively influenced completion 
of immunization dosage were the students’ perceived 
need to be protected from hepatitis B virus, the 
availability of vaccine, their knowledge of the fact that 
the monetary cost of vaccine had already been included 
in the school bills, their opinion that immunization is part 
of the criteria for complete registration, their knowledge 
of the effectiveness of the vaccine to protect against 
HBV, and their perceived susceptibility to HBV infection. 
By implication, increasing or improving on these factors 
will contribute to enhancing uptake of complete 
immunization dosage. This result is consistent with the 
submissions of Pathak et al. (2013). Conversely, factors 
constraining or negatively influencing respondents’ 
completion of immunization dosage were their forgetting 
the date for next appointment, their perception that the 
vaccine was not necessary, their lack of knowledge 
about the total number of doses to be taken, their lack 
of knowledge or inability to remember having been given 
a vaccine for HBV and perceived fear of possible side 
effects of the vaccine. Amelioration of these factors is 
expected to increase uptake and completion of 
immunization for Hepatitis B. The study conducted by 
Obi et al. (2013) also posited similar results. 

V. Conclusion and Recommendation 

The study assessed the response in terms of 
knowledge and perception of students in Babcock 
University towards the Hepatitis B immunization. The 
factors which influenced completion of immunization 
dosage were also assessed. Majority of the respondents 
had heard about Hepatitis B and knew that there is a 
vaccine which can prevent HBV, yet more than half of 
them have not completed the dosage. Based on the 
findings, the following recommendations are made: 
1. The result showed discrepancy between knowledge 

and practice among the students. There is the need 
for the institution to re-work the awareness 
education with respect to Hepatitis B and the need 
for complete dosage vaccination in order to prevent 
infection. 

2. Vaccine given to students and other clients at 
Babcock University Teaching Hospital (BUTH) 
should be explained, documented and a card given 
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to each client stating the date of the next 
appointment/dose. Follow-up action can be done in 
form of text messages that can be sent out to 
remind all clients/students of the dates of 
subsequent doses. 

3. Evidence of complete vaccination can be part of 
higher level registration requirement to motivate 
completion. 
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Immunohistochemical Localization of Hyperpolarization Activated 
Current Channel Subunits in Rat Suprachiasmatic Nucleus 

 By Nermien E. Waly
 
& Richard Hallworth     

 
Helwan University                                                                                    

 

Abstract- Background: The hyperpolarization-activated current (Ih) is a mixed Na+/K+ inward 
current that is believed to regulate a wide variety of physiological function in both the central 
nervous system (CNS) and in the heart. The mammalian Ih is encoded by four members of the 
Hyperpolarization-activated and Cyclic Nucleotide-gated non-selective cation channel (HCN) 
gene family (HCN1-4). There was a conflict in previous reports regarding the fraction of 
suprachiasmatic nucleus (SCN) neurons that exhibited Ih. We first tested the hypothesis that 
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Abstract- The hyperpolarization-activated current 
(Ih) is a mixed Na+/K+ inward current that is believed to 
regulate a wide variety of physiological function in both the 
central nervous system (CNS) and in the heart. The 
mammalian Ih is encoded by four members of the 
Hyperpolarization-activated and Cyclic Nucleotide-gated non-
selective cation channel (HCN) gene family (HCN1-4). There 
was a conflict in previous reports regarding the fraction of 
suprachiasmatic nucleus (SCN) neurons that exhibited Ih. We 
first tested the hypothesis that channel subunits are found 
within the SCN.  

Methods: Using immunohistochemistry, the distribution of 
HCN1, HCN2, and HCN4 in the SCN was studied. Both HCN1 
and HCN2 subunits were present in the SCN but with different 
patterns of localization. HCN4 was not detected in the SCN. Ih 
was also recorded from SCN neurons using whole cell voltage 
clamp.  

Results: The results show that Ih is functionally well expressed 
in SCN neurons. 84% of SCN neurons exhibited Ih. Ih recorded 
had the activation constant (τ) of 236±2 ms and amplitude of 
25±1 pA at -40 mV step. At -60 mV step, τ was significantly 
reduced to 167±3 ms (p<0.5) while the current amplitude was 
significantly increased to 34±2 pA (p<0.01). In conclusion, Ih 
channel subunits are abundant in the SCN; the kinetic 
properties of the recorded Ih resemble those of HCN2 
homomers.  

Conclusion: Our results show that Ih plays a major role in the 
SCN excitability and therefore may regulate its circadian 
function.  

I. Introduction 

he suprachiasmatic nucleus (SCN) is the 
mammalian circadian pacemaker. As a part of the 
central nervous system (CNS), SCN neurons 

exhibit different ionic currents e.g. sodium currents, 
potassium currents, and calcium currents (1, 2). Of 
particular interest is the hyperpolarization-activated 
current (Ih), as it has been proposed to play a role in the 
regulation of spontaneous firing as well as the 
excitability of SCN neurons (3). This current has been 
identified in different tissues including the brain and the 
sino-atrial node (SAN) of the heart (4). Depending on the 
tissue,  the  current  has different names, e.g. If and Iq (5,  
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6). In pacemaker cells, Ih plays an important role in cell 
depolarization and the generation of rhythmic activity 
(7).  

Ih is a slowly activating inward mixed Na+/K+ 
current. It activates at hyperpolarizing steps more 
negative than the resting membrane potential (-50 to -70 
mV) and slowly depolarize the cell membrane towards 
its equilibrium potential (8). This current may be further 
identified by its sensitivity to Cs++, which is known to 
substantially block Ih at concentrations of 1-3 mM (8, 9). 
It has been suggested that the physiological role of this 
current is to limit the duration of hyperpolarizing events 
and maintain the membrane potential close to the firing 
threshold (3). In addition, McCormick and Pape (10) 
have shown that Ih promotes spontaneous firing in 
thalamic neurons.  

The mammalian Hyperpolarization-activated 
and Cyclic Nucleotide-gated non-selective cation 
channels (HCN) that generates Ih

 is encoded by four 
members of a gene family (HCN1-4) (11-14), three of 
which are expressed in rodent hippocampus (HCN1, 2 
and 4) (15). Each HCN is composed of six trans-
membrane domains with a pore region between S5 and 
S6 and a cyclic nucleotide-binding domain in the 
cytoplasmic C-terminal (9, 11, 16). Studies have shown 
that four HCN subunits can co-assemble to form a 
homomeric channel with different functional 
characteristics. For example,

 
homomeric HCN1

 

activates rapidly (tens of milliseconds) on 
hyperpolarization and is modulated by c-AMP,

 
while

 

HCN2 is slower to activate (hundreds of milliseconds) 
with less sensitivity to c-AMP (11, 13). HCN4 homomeric 
channels show strong modulation by c-AMP and even 
slower activation (seconds) (12, 14). 

There has been inconsistency in the reports 
regarding the percentage of cells expressing Ih

 

in the

 

SCN

 

(3, 17). Also, while immunohistochemical studies 
have reported the localization of HCN channel subunits 
in the brain in general (7, 18, 19), but to date no one has 
specifically described the pattern of distribution of these 
subunits in the SCN. Therefore, this study aimed to 
determine the distribution of HCN channel subunits in 
the SCN to have a better understanding of the role of Ih

 

in the circadian time keeping function in the SCN.
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II. Methods 

a) Animals 
Long Evans rats (Charles River, Wilmington MD) 

4-6 weeks old were entrained for at least 2 weeks to a 
12/12 light/dark (LD) cycle prior to experiments. Animals 
were housed in groups of 4 rats per cage and provided 
with rodent chow and water ad libitum.  

For immunohistochemistry, rats were 
anesthetized at circadian time (CT) 10-14 with Nembutal 
Sodium Solution (100 mg/kg) (Abbott Laboratories, 
Chicago, IL, USA) then fixed by cardiac perfusion using 
heparinized saline followed by 4% paraformaldehyde 
fixative in phosphate buffer saline (PBS). Brains were 
removed and kept in fixative for at least one hour at 
room temperature. Brains were then rinsed several times 
with PBS and kept at 4° C until used. At the time of the 
experiment brains were further cut into blocks containing 
the hypothalamus. Coronal slices (thickness 70 µm) 
containing the SCN were prepared from each brain 
using a vibrating tissue slicer (Vibratome, TCI, St Louis, 
MO). 

All animal care, handling and sacrifice were in 
accordance with a protocol approved by the Creighton 
University Institutional Animal Care and Use Committee. 

b) Immunohistochemistry (IHC) 

IHC was performed on free-floating sections (70 
µM) using standard avidin–biotin complex methods as 
previously described (20). Coronal brain sections were 
incubated at 4°C in PBS in 24-well plates (Corning Inc., 
Corning, NY). Sections were washed several times with 
0.3% Triton X-100 (Sigma, St. Louis, MO) in PBS (PBS-T) 
before treatment with 0.3% H2O2/PBS 30 minutes. Non-
specific binding sites were blocked using 2% normal 
goat serum in PBS for 1 hour. After rinsing thoroughly 
with PBS-T for at least 15 minutes, sections were 
incubated for about 36 hours at 4ºC with rabbit anti 
HCN1, 2 or 4 polyclonal antibodies (Chemicon 
International, Temecula, CA) at concentrations of 1:500 
or 1:1000 in PBS then washed three times with PBS-T 
for at least 10 minutes. Sections were then incubated 
with biotinylated goat anti-rabbit IgG (1:200; Vector 
Laboratories, Burlingame, CA) for 1 hour. After washing 
for 10 minutes with PBS-T, sections were incubated for 2 
hours in avidin-biotin-peroxidase complex (ABC) 
solution (1: 100; Vector Laboratories). The reaction 
product was visualized by incubating the sections with 
0.04% 3, 3’ diaminobenzidine (DAB) containing 0.01 
H2O2 for 4 to 5 minutes with PBS. Specimens were 
visualized using an Axioskop II microscope (Carl Zeiss 
Jena, Jena, Germany) equipped with 40x and 100x 
objectives. Negative controls were performed by 
omission of the primary antibody. Images were obtained 
using a Spot RT digital camera (Diagnostic Instruments, 
Sterling Heights, MI). Images were prepared using 
Adobe Photoshop (Adobe Systems, San Jose, CA). 

c) Electrophysiological recording 
i. Hypothalamic slice preparation 

Rats were decapitated quickly after a brief 
exposure to CO2 and brains were rapidly removed and 
cut into blocks containing the hypothalamus. Blocks 
were chilled on ice-cold artificial cerebrospinal fluid (a-
CSF). One 400-500 µM thick slice containing the SCN 
was prepared from each brain using a vibrating tissue 
slicer (TCI, St Louis, MO).  Slices were prepared as 
described in Hallworth et al. (21) but in a coronal 
orientation. 

Slices were then incubated in warm a-CSF at 
room temperature under atmosphere of 95% O2, 5% 
CO2. The a-CSF contained (in mM) NaCl 122, KCl 3.8, 
MgSO4 1.2, KHPO4 1.2, NaHCO3 25, CaCl2 25, Dextrose 
10, and bubbled with 95% O2, 5% CO2. After incubation 
for at least one hour, the slice was transferred, and 
secured to the floor of the recording chamber (RC-25 
Warner Inst. Hamden, CT). The slices were continuously 
perfused with a-CSF and maintained at 32°C using a 
single channel heater controller (TC–324B, Warner Inst., 
Hamden, CT). The slice was viewed using a Nikon 
upright microscope (Japan) and the entire preparation 
was mounted on an air table. 

ii. Whole cell voltage clamp 
The blind whole cell patch clamp method (22) 

was used to obtain voltage clamp recordings from SCN 
neurons. Patch pipettes were pulled from borosilicate 
glass (Dagan Corp., Minneapolis, MN) using Flaming/ 
Brown electrode puller (Sutter P-97, Novato, CA). 
Pipettes were polished using a Narshige microforge 
(MF–830) (Japan) and filled with an intracellular solution 
containing in mM: EGTA 5, HEPES 10, MgCl2 1, K-
gluconate 130, NaCl 1, CaCl2 1, K2ATP 2, osmolarity 
adjusted to 280 mOsm and pH 7.2. The polished and 
filled electrode was advanced slowly into the SCN, using 
an MP–285 (Sutter Inst., Novato, CA) micromanipulator. 
To keep the tip clean positive pressure was maintained 
on the electrode interior. Pipette resistance was 
measured from the current response to a 5 mV step 
voltage command. Once in contact with the cell, the 
positive pressure was relieved and gentle suction was 
applied intermittently. Sealing was indicated by the 
increase of pipette resistance to at least 1 GΩ. A holding 
potential of – 70 mV was applied to the pipette, then the 
interior of the cell was accessed by a brief pulse of 
suction to the pipette and the cell was maintained under 
voltage clamp for recording. Data acquisition was 
performed using a Warner Instruments (Warner Inc., 
Hamden, CT) patch clamp amplifier and recorded using 
a PC equipped with a Keithley data acquisition board 
(Keithley Inst. Inc., Cleveland, OH) and software written 
in TestPoint (CEC, Corp., Bedford, NH). Series 
resistance was compensated for as much as possible 
(about 60-80%). Series resistance was monitored from 
the height of the initial transient response to the same 5 
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mV step voltage command that was used to measure 
seal resistance. 

iii. Data analysis 
Currents waveforms, in voltage clamp mode, 

were fitted to exponential function using Microcal Origin 
software 6.0 (Northampton, MA). Averaged data are 
presented as means ± SE. 

III. Results 

a) HCN1 immunoreactivity in the brain 
To demonstrate the specificity of the antibodies, 

the distribution of the immunoreactivity in the rat brain 
with HCN1, HCN2 or HCN4 was compared to previous 
studies (7, 18, 19). Labeling, which consisted of dark 
brown reaction product, was found in the cerebral cortex 
as well as the hippocampus and exhibited a distribution 
in these areas consistent with the results of those 
studies. In the cerebral cortex, there was strong 
immunoreactivity for HCN1 in layers 1, 2, 3 and 4. The 
labeling was more intense towards the apical dendrites 
(Fig.1A). Also the cell bodies did not show any labeling. 
In the hippocampus, intense labeling was observed in 
both CA1 and CA2 mainly in the apical dendrites as with 
cortical neurons the cell bodies were also immune 
negative (Fig.1B). In the SCN, intense HCN1 labeling 
was observed within the SCN as well as toward the optic 
chiasm (Fig.1C).  

b) HCN2 immunoreactivity in the brain 
HCN2-immunopositive cell bodies were 

scattered throughout cortical layers however labeling 
was less intense than HCN1 (Fig.2A). In the 
hippocampus, labeling was observed in a similar pattern 
but with less intensity (Fig.2B). In the SCN, 
immunopositive cell bodies were also observed but 
more towards the third ventricle and the center of the 
SCN rather than the optic chiasm. The labeling 
appeared to be more localized to cell bodies and was 
scattered throughout the SCN (Fig.2C).  

c) HCN4 immunoreactivity in the brain 
HCN4-immunopositive cell bodies were 

observed in layers 2, 3 and 4 (Fig. 3A) while in the 
hippocampus we observed less intense label, mainly in 
CA1 region (Fig.3B) in the SCN.  However, no labeling 
with HCN4 was observed (Fig.3C). 

d) Ih in the SCN 
Using the whole cell voltage clamp method, Ih 

was recorded from 113 cells within the SCN.84% of the 
SCN neurons exhibited Ih (Fig. 4A). Ih was identified as 
being activated at hyperpolarizing potentials more the -
70 mV as a slow inward current (Fig. 4B). The activation 
time constant in these cells exhibited voltage 
dependence, as it was on average 236±2 ms at -40 mV 
step and 167±3 ms at -60 mV step. This difference in 
voltage dependence was statistically significant (p< 
0.5). The current amplitude was on average 25±2 pA at 

– 40 mV, while at – 60 mV the current recorded was 
34±2 pA this voltage dependence was also statistically 
significant (p< 0.01) (Fig.5). 

IV. Discussion 

Our results show that HCN1 and HCN2 channel 
subunits are present in the rat SCN and have different 
localization patterns. HCN1 is present in the ventral 
aspects of the SCN toward the optic chiasm with a 
diffuse pattern probably due to labeling of the neuronal 
processes. In contrast, HCN2 has a more scattered 
pattern of distribution labeling throughout the SCN, but 
was mainly observed in somas. These data agree with 
Notomi and Shigemoto (7) who found labeling of both 
subunits in the SCN but they did not describe any 
labeling pattern. 

Ih was present in the majority of SCN neurons 
(84%). Its activation time constant (τ) was 236±2 ms 
and the current amplitude was 25±2 pA for a -40 mV 
step. For a -60 mV the current amplitude was 
significantly increased to 34±2 pA while τ was 
significantly reduced to 167±3 ms. These voltage 
dependence data agrees with what has been reported 
about Ih (for reviews (8, 9)). This is also in agreement 
with other electrophysiological data (3, 9, 17, 23). For 
example, De Jeu and Pennartz (3) reported that the 
activation time constant for Ih ranged from 107 to 467 
ms. Jiang et al. (17) also reported that Ih in the majority 
of SCN neurons had an amplitude of 5-35 pA. 

The activation kinetics of Ih
 recorded here are 

closer to those for HCN2 homomeric channels that have 
a slow activation properties (11). In vivo, the activation 
kinetics of Ih

 channels does not always correspond to 
those of homomeric ion channels. For instance, Stevens 
and co-workers (23) characterized Ih

 in the taste buds 
that exhibited τ in the range of 103 to 478 ms that did 
not conform with either of the subunits identified (HCN1 
and 4) using immunohistochemistry. Another possibility 
is that both HCN1 and HCN2 homomeric channels co-
exist in neurons and that the recording reflects the sum 
of the properties of the two channels. Finally, it is also 
possible that both HCN1 and HCN2 may co-assemble 
to form a heteromer within the SCN with the resultant Ih

 

channel having different properties different from those 
of the homomer (24, 25). This, however, does not 
exclude the possibility that the results presented here 
could be attributed to the blind approach used in this 
study and the technical constraints on recording from 
the areas of the SCN that express HCN1. 

On the other hand, no labeling for HCN4 
channel subunit was observed within the SCN in this 
study. This result supports electrophysiological results 
that showed that Ih

 channel in the SCN are of the 
relatively fast-activating type,

 
compared to the very slow 

HCN4 homomeric channels (12, 14). Although Notomi 
and Shigemoto (7)

 
found HCN4 labeling in the SCN,

 
this
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could be attributed to the fact they used different strain 
of rats (Sprague Dawley, versus Long Evans used in this 
study).  

In conclusion, Ih is functionally well expressed in 
the SCN. Both HCN1 and HCN2 channel subunits are 
present within the rat SCN however; they have a 
different pattern of distribution. Together with the fact 
that melatonin can inhibit Ih at dusk (our unpublished 
results) this suggests that Ih may play an important role 
in modulation of SCN circadian function. These results 
support the model we proposed describing the role of 
melatonin in the regulation of SCN circadian 
function(26). In this model melatonin, via MT1 receptors 
activation, inhibits Ih. This effect may reduce SCN 
neurons excitability and decrease its spontaneous firing, 
which alters SCN rhythm at dusk and dawn. This model 
is further supported by the fact that MT1 receptors 
exhibited circadian variation in their expression while 
there is no evidence of such a variation in Ih (3, 26, 27). 

List of abbreviation: 

• Ih The hyperpolarization-activated current  
• CNS Central nervous system  
• SCN Suprachiasmatic nucleus 
• HCN Hyperpolarization-activated and Cyclic 

Nucleotide-gated non-selective cation channel  
• CT Circadian time 
• SAN Sino-atrial node 
• PBS Phosphate buffer saline 
• ABC Avidin-biotin-peroxidase complex 
• DAB 3, 3’ diaminobenzidine 
• a-CSF Artificial cerebrospinal fluid 
Availability of data and material:  All data are presented in 
the main paper. 
Competing interest: The authors declare no competing 
interest. 

Figure Legends 

 

Figure 1 : HCN1 immunostaining in the brain. A) Shown is HCN1 staining in the cortex, B) in the hippocampus and 
C) in the SCN. 3V is the third ventricle, OC is the optic chiasm. Scale bar is 20 µm. 

© 2016  Global Journals Inc.  (US)

12

Y
e
a
r

20
16

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
V
I 
 I
ss
ue

 V
 V

er
sio

n 
I

  
 

(
DDDD
)

K
Immunohistochemical Localization of Hyperpolarization Activated Current Channel Subunits in Rat 

Suprachiasmatic Nucleus



 

 

 

Figure 2 : HCN2 immunostaining in the brain. A) Shown is HCN2 labeling the cortex, B) hippocampus and C) SCN. 
The arrows points at somas. 3V is the third ventricle, OC is the optic chiasm. Scale bar is 20 µm. 

 

Figure 3 :
 
HCN4 immunostaining in the brain. A) Shown is labeling with HCN4 antibody in the cortex, B) 

hippocampus and C) SCN. 3V is the third ventricle, OC is the optic chiasm. Scale bar is 20 µm.
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Figure 4 : Hyperpolarization activated current (Ih) in the SCN A) Activation of Ih
 in the SCN neurons. In voltage 

command mode, hyperpolarizing steps of 20 mV magnitudes from a holding potential of –70 mV were applied to 
activate the inward current. The top panel shows a voltage clamp record in a neuron in the suprachiasmatic nucleus. 
The lower panel shows the protocol used for eliciting Ih. B) Frequency of Ih

 recorded in the SCN at dusk. 

 

Figure 5 : Voltage dependence of Ih
 magnitude A) and B) activation time constant in SCN neurons. * indicates a p 

value less than 0.05. 

© 2016  Global Journals Inc.  (US)

14

Y
e
a
r

20
16

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
V
I 
 I
ss
ue

 V
 V

er
sio

n 
I

  
 

(
DDDD
)

K
Immunohistochemical Localization of Hyperpolarization Activated Current Channel Subunits in Rat 

Suprachiasmatic Nucleus



 

 

References Références Referencias 
1. Pennartz CM, Bierlaagh MA, Geurtsen AM. Cellular 

mechanisms underlying spontaneous firing in rat 
suprachiasmatic nucleus: involvement of a slowly 
inactivating component of sodium current. J 
Neurophysiol. 1997; 78(4): 1811-25. 

2. Pennartz CM, de Jeu MT, Bos NP, Schaap J, 
Geurtsen AM. Diurnal modulation of pacemaker 
potentials and calcium current in the mammalian 
circadian clock. Nature. 2002; 416(6878): 286-90. 

3. De Jeu MT, Pennartz CM. Functional character-
ization of the H-current in SCN neurons in subjective 
day and night: a whole-cell patch-clamp study in 
acutely prepared brain slices. Brain Res. 1997; 
767(1): 72-80. 

4. Yanagihara K, Irisawa H. Inward current activated 
during hyperpolarization in the rabbit sinoatrial node 
cell. Pflugers Arch. 1980; 385(1): 11-9. 

5. Halliwell JV, Adams PR. Voltage-clamp analysis of 
muscarinic excitation in hippocampal neurons. Brain 
Res. 1982; 250(1): 71-92. 

6. Brown HF, DiFrancesco D, Noble SJ. How does 
adrenaline accelerate the heart? Nature. 1979; 
280(5719): 235-6. 

7. Notomi T, Shigemoto R. Immunohistochemical 
localization of Ih channel subunits, HCN1-4, in the 
rat brain. J Comp Neurol. 2004; 471(3): 241-76. 

8. Pape HC. Queer current and pacemaker: the hyper-
polarization-activated cation current in neurons. 
Annu Rev Physiol. 1996; 58: 299-327. 

9. Robinson RB, Siegelbaum SA. Hyperpolarization-
activated cation currents: from molecules to 
physiological function. Annu Rev Physiol. 2003; 65: 
453-80. 

10. McCormick DA, Pape HC. Properties of a hyper-
polarization-activated cation current and its role in 
rhythmic oscillation in thalamic relay neurones. J 
Physiol. 1990; 431: 291-318. 

11. Santoro B, Liu DT, Yao H, Bartsch D, Kandel ER, 
Siegelbaum SA, et al. Identification of a gene 
encoding a hyperpolarization-activated pacemaker 
channel of brain. Cell. 1998; 93(5): 717-29. 

12. Ishii TM, Takano M, Xie LH, Noma A, Ohmori H. 
Molecular characterization of the hyperpolarization-
activated cation channel in rabbit heart sinoatrial 
node. J Biol Chem. 1999; 274(18): 12835-9. 

13.
 
Ludwig A, Zong X, Jeglitsch M, Hofmann F, Biel M. 
A family of hyperpolarization-activated mammalian 
cation channels. Nature. 1998;

 
393(6685):

 
587-91.

 

14.
 
Seifert R, Scholten A, Gauss R, Mincheva A, Lichter 
P, Kaupp UB. Molecular characterization of a

 
slowly 

gating human hyperpolarization-activated channel 
predominantly expressed in thalamus, heart, and 
testis. Proc Natl Acad Sci U S A. 1999;

 
96(16):

            

9391-6.
 

15. Moosmang S, Biel M, Hofmann F, Ludwig A. 
Differential distribution of four hyperpolarization-
activated cation channels in mouse brain. Biol 
Chem. 1999; 380(7-8): 975-80. 

16. Ludwig A, Zong X, Stieber J, Hullin R, Hofmann F, 
Biel M. Two pacemaker channels from human heart 
with profoundly different activation kinetics. Embo J. 
1999; 18(9): 2323-9. 

17. Jiang ZG, Nelson CS, Allen CN. Melatonin activates 
an outward current and inhibits Ih in rat 
suprachiasmatic nucleus neurons. Brain Res. 1995; 
687(1-2): 125-32. 

18. Brewster A, Bender RA, Chen Y, Dube C, Eghbal-
Ahmadi M, Baram TZ. Developmental febrile 
seizures modulate hippocampal gene expression of 
hyperpolarization-activated channels in an isoform- 
and cell-specific manner. J Neurosci. 2002; 22(11): 
4591-9. 

19. Lorincz A, Notomi T, Tamas G, Shigemoto R, 
Nusser Z. Polarized and compartment-dependent 
distribution of HCN1 in pyramidal cell dendrites. Nat 
Neurosci. 2002; 5(11): 1185-93. 

20. Chen K, Aradi I, Thon N, Eghbal-Ahmadi M, Baram 
TZ, Soltesz I. Persistently modified h-channels after 
complex febrile seizures convert the seizure-
induced enhancement of inhibition to hyper-
excitability. Nat Med. 2001; 7(3): 331-7. 

21. Hallworth R, Cato M, Colbert C, Rea MA. 
Presynaptic adenosine A1 receptors regulate retino-
hypothalamic neurotransmission in the hamster 
suprachiasmatic nucleus. J Neurobiol. 2002; 52(3): 
230-40. 

22. Blanton MG, Lo Turco JJ, Kriegstein AR. Whole cell 
recording from neurons in slices of reptilian and 
mammalian cerebral cortex. J Neurosci Methods. 
1989; 30(3): 203-10. 

23. Stevens DR, Seifert R, Bufe B, Muller F, Kremmer E, 
Gauss R, et al. Hyperpolarization-activated channels 
HCN1 and HCN4 mediate responses to sour stimuli. 
Nature. 2001; 413(6856): 631-5. 

24. Chen S, Wang J, Siegelbaum SA. Properties of 
hyperpolarization-activated pacemaker current 
defined by coassembly of HCN1 and HCN2 
subunits and basal modulation by cyclic nucleotide. 
J Gen Physiol. 2001; 117(5): 491-504. 

25. Ulens C, Tytgat J. Functional heteromerization of 
HCN1 and HCN2 pacemaker channels. J Biol 
Chem. 2001; 276(9): 6069-72. 

26. Nermien E. Waly aRH. Circadian Pattern of 
Melatonin MT1 and MT2 Receptor Localization in 
the Rat Suprachiasmatic Nucleus. JCR. 2015; 13:7. 

27. Waly N, and,  R. Hallworth. circadian pattern of MT1 
and MT2 receptors distribution in rat 
suprachiasmatic nucleus. Brain Res. 2005; 
submitted. 

 
 

                              
                        
        
         

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

15

V
ol
um

e 
X
V
I 
 I
ss
ue

 V
 V

er
sio

n 
I

© 2016   Global Journals Inc.  (US)

Y
e
a
r

20
16

  
 

(
DDDD
)

K

                        

Immunohistochemical Localization of Hyperpolarization Activated Current Channel Subunits in Rat 
Suprachiasmatic Nucleus



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

This page is intentionally left blank 

© 2016  Global Journals Inc.  (US)

16

Y
e
a
r

20
16

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
V
I 
 I
ss
ue

 V
 V

er
sio

n 
I

  
 

(
DDDD
)

K
Immunohistochemical Localization of Hyperpolarization Activated Current Channel Subunits in Rat 

Suprachiasmatic Nucleus



© 2016. Mohammed Alim, Dr. Rakesh Sahay, Hafsa Khalid, Manasa Reddy Chintapalli, Dr. Prabhakar & Dr. Mohammed Ibrahim. 
This is a research/review paper, distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 Unported 
License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 
 

Global Journal of Medical Research: K 
Interdisciplinary  
Volume 16 Issue 5 Version 1.0 Year  2016 
Type: Double Blind Peer Reviewed International Research Journal 
Publisher: Global Journals Inc. (USA) 
Online ISSN: 2249-4618 & Print ISSN: 0975-5888 

 
A Cross Sectional Study to Assess Liver Fibrosis in Patients with 
Diabetes and Metabolic Syndrome in India 

 By Mohammed Alim, Dr. Rakesh Sahay, Hafsa Khalid, Manasa Reddy Chintapalli,                 
Dr. Prabhakar & Dr. Mohammed Ibrahim      

 
Jawaharlal Nehru Technological University                                                                                     

Abstract- Background: Liver fibrosis is now being considered as a reversible process which is 
characterized by excessive accumulation of extra cellular matrix. The use of non-invasive methods to 
assess liver fibrosis in patients with HCV, Non- Alcoholic Fatty liver Disease (NAFLD) and alcohol abuse 
has been well validated. However use of these noninvasive methods in patients with diabetes mellitus and 
metabolic syndrome has not been assessed who might develop fibrosis during asymptomatic stage. 
Hence we tried to use these noninvasive methods in patients with diabetes and metabolic syndrome who 
are at high risk of developing NAFLD or liver fibrosis in routine clinical practice.  
Aim: To evaluate liver fibrosis in patients with diabetes and metabolic syndrome. 
Methodology: This was a single center, prospective, 50 patients with diabetes and metabolic syndrome 
attending the endocrinology department of Osmania General Hospital were assessed for fatty liver and 
enrolled in to the study. NAFLD fibrosis score was used to assess liver fibrosis and BARD score was used 
for staging of fibrosis as per metavir classification. 

Keywords: liver fibrosis, enhanced liver fibrosis, non alcoholic fatty liver disease, cirrhosis, NAFLD fibrosis 
score.   

GJMR-K Classification: NLMC Code: WI 700  

 

ACrossSectionalStudytoAssessLiverFibrosisinPatientswithDiabetesandMetabolicSyndromeinIndia                                                               
                                                              

                                         
 
         

 
  Strictly as per the compliance and regulations of:

 

 



  

A Cross Sectional Study to Assess Liver Fibrosis 
in Patients with Diabetes and Metabolic 

Syndrome in India
Mohammed Alim α, Dr. Rakesh Sahay σ, Hafsa Khalid ρ, Manasa Reddy Chintapalli Ѡ, Dr. Prabhakar ¥                

& Dr. Mohammed Ibrahim § 

Abstract- Background: Liver fibrosis is now being considered 
as a reversible process which is characterized by excessive 
accumulation of extra cellular matrix. The use of non-invasive 
methods to assess liver fibrosis in patients with HCV, Non-
Alcoholic Fatty liver Disease (NAFLD) and alcohol abuse has 
been well validated. However use of these noninvasive 
methods in patients with diabetes mellitus and metabolic 
syndrome has not been assessed who might develop fibrosis 
during asymptomatic stage. Hence we tried to use these 
noninvasive methods in patients with diabetes and metabolic 
syndrome who are at high risk of developing NAFLD or liver 
fibrosis in routine clinical practice. 

Aim: To evaluate liver fibrosis in patients with diabetes and 
metabolic syndrome. 

Methodology: This was a single center, prospective, 50 
patients with diabetes and metabolic syndrome attending the 
endocrinology department of Osmania General Hospital were 
assessed for fatty liver and enrolled in to the study. NAFLD 
fibrosis score was used to assess liver fibrosis and BARD 
score was used for staging of fibrosis as per metavir 
classification. 

Results: The mean age of the patients was 50.8 ± 8.2 with 22 
males and 28 female’s. 90% of the population was found to 
have some degree of fibrosis. 56% of patients were at 
advance fibrosis stage as per the BARD score based on 
metavir classification. 

Conclusion: Patients with diabetes and metabolic syndrome 
should be constantly evaluated for liver fibrosis apart from 
development of diabetes and other complications to prevent 
any adverse effects due to waning of liver function.  
Keywords: liver fibrosis, enhanced liver fibrosis, non 
alcoholic fatty liver disease, cirrhosis, NAFLD fibrosis 
score. 

I. Introduction 
iver fibrosis or hepatic fibrosis is a reversible 
process, results due to chronic tissue damage 
characterized by excessive accumulation of 

extracellular matrix (ECM).1 It is the first stage of liver 
scarring  and  slowly builds up and take over most of the 
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liver diminishing the normal activities of the liver. If not 
treated or reversed may lead to cirrhosis the final stage 
of fibrosis.2 The most common causes for cirrhosis are 
viral infections such as hepatitis C, alcohol abuse, non-
alcoholic fatty liver disease (NAFLD), Non-alcoholic 
steatohepatitis (NASH), the extreme form of NAFLD is 
recognised to be the major cause.3 

Liver fibrosis progresses to cirrhosis based on 
the etiology of liver diseases accelerated by 
environmental and genetic factors.4Oxidative stress is 
well documented cause for liver fibrogenesis clinically.5 

The process is initiated by cell injury with activation of 
hepatic stellate cells (HSC) producing ECM.6It is a 
dynamic process with many changes in the cell 
physiology of liver. 

Treatment for liver fibrosis is not standard 
globally, mainly due to proper diagnostic issues and 
lack of understanding of its pathophysiology which is 
mainly derived from in vitro studies. Reversal of liver 
fibrosis has been observed in patients after successful 
treatment of underlying disease. However treatment of 
liver fibrosis involve treating the causative mechanism or 
agent by use of anti-inflammatory drugs, antioxidants, 
growth factors, gene therapy, insulin sensitizers, anti-
fibrotic agents and renin angiotensin inhibitors. The 
clinical management of patients with chronic liver 
disease is still not up to the mark due to lack of 
translation of basic research.7 

Liver biopsy is the standard for evaluating liver 
fibrosis with histopathological examination, it has 
limitation in interpreting the fibrosis stage with intra and 
inter observer variability, pain during the procedure and 
development of major complications.8 Ultrasonography 
is quick and low cost method to detect increased 
echogenicity, but has got much operator dependency.  
The focus has been shifted to non-invasive methods 
based on biochemical and radiological test.9 Routinely 
available serum test not related directly to extracellular 
matrix metabolism has been evaluated for prediction of 
liver fibrosis. These parameters are known as indirect 
markers while the direct biomarkers are hyaluronic 
acid,tissue inhibitor of metalloproteinases 1 (TIMP-1), 
amino-terminal propeptide of type III procollagen 
(PIIINP)10, 11

 

The need for simple, reliable non-invasive 
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method for assessing liver fibrosis will be much useful. 
With combination of biochemical parameters few 
studies have validated results for liver fibrosis and some 
studies have used serum fibrotic markers.Among these 
methods the AST-to-platelet ratio index (APRI) test, 
Forns test, and FibroTest (FT) have given some 
satisfactory results.12, 13, 14 

Patients with diabetes mellitus (DM) and 
Metabolic Syndrome (MS) hasa significantly higher 
prevalence of NAFLD compared to those without 
diabetes and metabolic syndrome.15Previous studies 
has suggested NAFLD may progress to cirrhosis and 
failure of liver. Thus identifying liver fibrosis in this 
population will be of significant value and early detection 
may help in starting the treatment and management 
earlier. 

NAFLD fibrosis score has been validated for 
presence of fibrosis in NAFLD patients where biopsy 
can be avoided for confirmation of fibrosis. The 
prevalence rates of NAFLD in general population is 32% 
while in population with diabetes and metabolic 
syndrome is 90%.16 Since NAFLD is more prevalent in 
patients with diabetes mellitus and metabolic syndrome 
with a high risk of cardiometabolic syndrome, we tried to 
evaluate liver fibrosis in this population. 

II. Materials and Methods 

This was a single center, prospective cross 
sectional observational study. Patients with diabetes 
mellitus and metabolic syndrome were evaluated for 
fatty liver by ultrasound imaging and out of 68 screened, 
50 patients with fatty liver were enrolled in to the study 
visiting to endocrinology department of Osmania 
General Hospital. 

Patients having type II diabetes mellitus and 
metabolic syndrome were included with age ≥ 18 years. 
Diabetes was confirmed with patient’s medical history 
and fasting blood glucose. Modified National 
Cholesterol Education Program Adult Treatment Panel III 
criteria17

 

was used to define Metabolic Syndrome. 

Patients with waist circumference (>90 cm in men and 
>80 cm in women), increased TGs and low HDL 
cholesterol, high blood pressure (>130/ 85mmHg; or on 
anti-hypertensive drugs), and high fasting blood glucose 
(FBG) (>110 mg/dL; or a known diabetic) were applied 
and metabolic syndrome was defined by the presence 
of three or more of these criteria.18 Patients body mass 
index, was calculated and biochemistry assessment 
were done. A qualitative test to determine the presence 
of anti-nuclear antibody test was done to rule out any 
autoimmune disorders and viral screening for Hepatitis 
B surface antigen (HbsAg) and Hepatitis C virus (HCV) 
was done. Liver fibrosis assessment was done using 
online NAFLD fibrosis score calculator (http://nafldscore. 
com) and staging of fibrosis was done using BARD 
scoring system (http://gihep.com/calculators/hepatology/  

bard/). A Bard score of 2 to 4 is associated with F3  or 
F4 stages of fibrosis and a score of less than 2 was 
considered as strong negative predictive value of 
advanced fibrosis F0 or F2 as per metavir scoring 
system. 

NAFLD fibrosis score is a validated simple 
noninvasive scoring system comprising of easily 
available clinical and laboratory variables. Using the 
cutoff values a prediction can be made of absence or 
presence of liver fibrosis in patients with NAFLD and 
liver biopsy can be avoided. NAFLD is the common 
cause for chronic liver disease in general population 
with increasing prevalence of obesity, diabetes mellitus 
and metabolic syndrome. This score has been validated 
in patients with diabetes mellitus and metabolic 
syndrome with fibrosis confirmed with liver biopsy.19 

BARD score is a very simple non-invasive 
method for staging of liver fibrosis in patients with 
NAFLD that can be used in routine practice. It was 
introduced in 2008 and involves ALT/AST ratio, BMI and 
diabetic assessments. It has been validated in biopsy 
proven NAFLD patients. 

The study has been approved by the 
institutional ethics committee and is registered at clinical 
trial registry of India (CTRI/2014/07/004725).The study 
was carried out in accordance with the “Ethical 
Guidelines for Biomedical Research on Human 
Participants, 2006” by the Indian Council of Medical 
Research and the Declaration of Helsinki, 2008.  

a) Data Analysis 
Descriptive statistics was done using Microsoft 

Excel 2013. 

III. Results 

All results has been expressed as means± 
standard deviation (S.D) in Table 1. 50 patients were 
enrolled with diabetes and metabolic syndrome, mean 
age of the population was 50.8 ± 8.2 with 22 men and 
28 women participants. The mean age of menand 
women was 52.1±8.2and 49.7±8.1 respectively. Mean 
NAFLD fibrosis score was 0.4 ±1.2. The high cut off 
value (>0.676) as per NAFLD fibrosis score was 73% 
and 17% in males and females respectively, while 27% 
in males were at indeterminate cutoff value (-1.455 -
0.676) and 21% in females. 62% were at low cutoff point 
in females as per the NALFD fibrosis score. Figure 1 
and 2 shows the distribution patients as per the cut off 
values of NAFLD fibrosis score and assessment of liver 
fibrosis respectively. Viral screening for HbsAg, HCV 
and Anti-nuclear antibody test was negative for all 
patients. 56% of patients were at advance fibrosis stage 
i.e., F3 or F4 while 44% were having fibrosis score of F0 
–F2 as evaluated by BARD score (Figure 3). 
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IV. Discussion 

Many non-invasive methods has been 
developed for liver fibrosis assessment following the 
limitations for liver biopsy. These methods can be used 
for primary evaluation for the population at risk or 
undiagnosed fibrosis in outpatient departments.20 The 
popularity of these noninvasive scores is increasing for 
evaluation of non-significant and advanced liver 
fibrosis.21 Transient elastography is a rapid non-invasive 
method for evaluation of liver fibrosis with high cost and 
limited to specialist.22 Most of the non-invasive methods 
has been validated in population with hepatitis C and 
few in NASH/NAFLD.11,23 In a exploratory study 
advanced fibrosis was diagnosed with high accuracy in 
patients with NAFLD using non-invasive parameters.24 

Direct serum markers for liver fibrosis are not 
done routinely in all labs, the results might not be 
reliable in patients characterized by fibrogenesis in 
organs other than liver and are relatively expensive. 
Radiological assessments include computed tomo-
graphy (CT) scan, magnetic resonance imaging (MRI) 
scan, Acoustic Radiation Force Impulse (ARFI) imaging 
and transient elastography which are quite costly. 
Ultrasound imaging is a cheap and easily available 
imaging technique widely used for fatty liver detection. 
Considering the merits and demerits imaging 
techniques alone, a combination of serum direct and 
indirect markers and imaging techniques helps is 
identifying liver fibrosis is patients at risk.25 

Our results shows that 90% (Figure 1) of 
patients with diabetes mellitus and metabolic syndrome 
have some degree of liver fibrosis which are consistent 
with previous epidemiological studies for NAFLD,15, 26, 27 
however further evaluation needs to be done for 
classifying these patients based on the pathophy-
siological mechanism. These non-invasive methods can 
be routinely used to follow up these patients as these 
are highly reproducible.11It is recommended to use the 
non-invasive biomarkers along with transient elasto-
graphy which increases diagnostic accuracy for liver 
fibrosis. Compared to liver biopsy these methods has 
no contraindication, less risk to the patients, has high 
applicability and reproducibility with a demerit of 
accurately staging liver fibrosis, non-specific surrogates 
of liver. These non-invasive methods with proper 
physical examination will help in identifying patients for 
further screening, evaluation and treatment.20 In our 
study, males (73%) were at high cutoff value suggesting 
of advance fibrosis. While in females it was only 21%, 
suggesting men to have more prevalence of fibrosis 
than women, however earlier studies which was done in 
type 2 diabetes patients shows more prevalence in 
females than males.26 The BARD score is another non-
invasive method for assessing liver fibrosis and it stages 
the liver fibrosis as per metavir scoring system. We used 
NAFLD fibrosis score and BARD score to assess liver 

fibrosis in this population and to identify staging of liver 
fibrosis as per metavir scoring system respectively 
suggesting 56% of this population is at either F3 or F4 
stage of fibrosis. 

Oxidative stress being widely considered as 
one of the pathophysiological mechanism, 27 patients 
with diabetes and metabolic syndrome are at more risk 
and use of these non-invasive assessments will help in 
early identification of patients having moderate to 
advanced liver fibrosis. While liver fibrosis is considered 
to be reversible, 28 this population should be studied 
further for classifying the various pathophysiological 
mechanism that can occur so as to follow the treatment 
guidelines accordingly.  

There is a need to identify patients underlying 
with liver fibrosis as early as possibly to start the 
treatment early. The non-invasive methods are well 
validated and should be used in day to day clinical 
practice for population at risk. We tried to evaluate liver 
fibrosis in fatty liver patients with diabetes mellitus and 
metabolic syndrome using their routine biochemical test. 
The main limitation of our study is that it’s a cross 
sectional study with less sample size, however due to 
various pathophysiological mechanism and reversibility 
of liver fibrosis this population should followed further for 
any complication that can happen due to decreased 
performance of liver. 

V. Conclusion 

Liver fibrosis is the first step in progression to 
liver cirrhosis with different etiologies lacking effective 
therapy. Liver plays an important role in detoxifying 
chemicals, metabolizing drugs and producing important 
proteins for body functions. Patients with diabetes and 
metabolic syndrome are at risk of developing diabetes 
complications and cardiovascular disease. A decline in 
liver function may attribute to increase risk of developing 
diabetic complication and other cardiometabolic 
disease in this population. Further studies are needed to 
evaluate the association of liver fibrosis and cardio-
metabolic disease in patients with diabetes and 
metabolic syndrome due to its increasing global burden. 
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Table 1 : Baseline Parameters 

Baselines Parameters 

Variable(units) N=50 (Mean±S.D) 

Age(years) 50.84±8.18 

Height(cm) 156.02±7.6 

Weight(Kg) 67.26±10.16 

BMI(kg/m2) 27.59±3.40 

SBP(mmHg) 132.98±20.59 

DBP(mmHg) 81.38±11.11 

FBG (mg/dL) 160.72±68.98 

SGOT (U/L)  24.52±9.74 

SGPT (U/L) 36.02±17.26 

GGT (U/L) 44.42±30.63 

Creatinine (mg/dL) 1.01±0.43 

HbA1C(%) 8.27±1.89 

TotalCholesterol (mg/dL) 176.32±37.62 

LDL (mg/dL) 103.85±35.49 

HDL (mg/dL) 42.54±8.85 

Triglycerides (mg/dL) 151.9±69.1 

Total Proteins (g/dL) 7.68±0.42 

Haemoglobin (g/dL) 12.04±1.87 

Platelet count (lacs/Cmm) 3.04±0.88 

Bilirubin(mg/dL) 0.46±0.23 

Albumin (g/dL) 4.09±0.35 

Figure 1 : Distribution of NAFLD Fibrosis Score 
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Figure 2 : Box plot for Liver Fibrosis Assessment 

 

Figure 3 : BARD score 
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Repetition of Parent-Adolescent Communication 
on Sexual and Reproductive Health Matters in   
High School Students in Yirgalem Town, South 

Ethiopia 
Zemenu Yohannes α & Zelalem Tenaw σ 

Abstract- Back ground: Adolescent is an experimental and 
transitional time to adulthood, they also susceptible to different 
sexual and reproductive health problems. Almost all of studies 
weren’t addressed on repetition of parent–adolescent 
communication on sexual and reproductive health issues. This 
study aimed to assess repetition of parent-adolescent 
communication on sexual and reproductive health matters 
among secondary and preparatory school students in 
Yirgalem Town, South Ethiopia.  
Methods: An institution based cross sectional study was 
conducted in 2015. A 684 high school adolescents were 
recruited by simple random sampling method in Yirgalem 
Town.   Focus group discussion qualitative was used through 
separately for female and male parents. Data were entered 
using Epi Info version 3.5.1 was exported and analyzed by 
SPSS version 20.Bivariate and multivariate logistic regression 
was used to identify repetition of adolescent- parent 
communication. 

Results: Three hundred ninety (59.1%) respondents were 
discussed sexual and reproductive health issues with their 
parents. Parents 2.3 times monthly had discussed on 
HIV/AIDS than others [AOR = 2.296, 95% CI: 1.500-3.514].  

Conclusion: Repetition of parent-adolescent communication 
on sexual and reproductive health matters were low. The mass 
media give coverage related to parent-adolescent communi-
cation, encourage role model families communication and 
community level to increase parent-adolescent 
communication. 
Keywords: repetition, parent- adolescent communication, 
yirgalem, ethiopia. 

I. Introduction 

dolescent is experimental, transitional and 
enjoyment time, they also susceptible to different 
sexual and reproductive health problems. Neglect 

of this group will not progress and achieve to 
sustainable development goal, meanwhile parent-
adolescent communication on sexual and reproductive 
health  is  pivotal to reduce reproductive health problems 
 
Author α: School of nursing and midwifery, college of medicine and 
health sciences, Hawassa University, Hawassa, Ethiopia.  
e-mail: zemenu2013@gmail.com,  
Author σ: School of nursing and midwifery, college of medicine and 
health sciences, Hawassa University, Hawassa, Ethiopia.  
e-mail: abigiatenaw@gmail.com 

and develop self-confidence for future [1]. There are 1.2 
billion adolescents live in the world. Half of the 
population in 17 developing countries were under the 
age of 18.Currently over 20.19 million (24.1%) of the 
adolescents live in Ethiopia [2, 3, 4]. Now days 11% of 
birth and 14% of maternal death was occurred under the 
age of 19, almost 95% of adolescents birth was 
happened in developing countries [5, 6]. Every year in 
the world, adolescents are experiencing 7.4 million 
unintended pregnancies and 3 million unsafe abortions, 
especially in sub African every day 270 teenage 
pregnancies [7, 8]. In the other hand in the world, an 
estimated 1,300,000 adolescent girls and 780,000 
adolescent boys are living with human immune-
deficiency virus (HIV) [9]. Sexual and reproductive health 
matter communication is taking a lion shares’ to transmit 
sexual values, beliefs, expectations, knowledge and 
experience between parents and adolescents [10]. 
Likewise, parent-adolescent communication is a 
fundamental means to transmit ideas, real situations, 
existing things, expectations, knowledge, their life 
experiences and the current conditions of parent–
adolescent relations’. Parents are spent most of the time 
with their adolescent; they have an opportunity to 
communicate with their adolescents on a daily basis 
and can play a critical role in shaping their adolescents 
transitioned to adulthood. Most of the parents would like 
to communicate their adolescent about sexual matters 
superficially, due to lack necessary communication 
skills, knowledge, or comfort [11, 12, 13]. Over all the 
past  five decades children mortality among under five 
decrease by 80%, meanwhile  adolescents mortality rate 
were  improved by 41-48%[9]. Generally to decrease 
significantly adolescents morbidity and mortality Parent-
adolescent communication about sexual and 
reproductive health issues were crucial and can greatly 
reduce adolescents’ sexual risk [14]. There is very little 
data available in the study area. Therefore, this study 
was planned to determine the prevalence of repetition 
parent-adolescent communication on sexual and 
reproductive health matters among secondary and 
preparatory school students in Yirgalem Town, South 
Ethiopia. 
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II. Methods 

a) Study setting and populations  
The study was a cross sectional quantitative 

design and qualitative study were triangulated.  
conducted from February to March 2015, 2 secondary 
and preparatory schools in Yirgalem, Southern Nation 
Nationalities regional state of Ethiopia .It covers 28 
square kilometers and had an estimated population of 
38,438[15].The study population was all students from 
grade 9 to grade 12 who unmarried adolescents in the 
age group 10–19 years were included in the study and 
sick and unable to read local language were excluded in 
the study.  Among 7035 students in the academic years 
2014/2015. From this, 54.9% were females and 45.1% 
were males [16]. There are 684 study participants were 
selected by simple random sampling technique. 

b) Sample size determination 
Sample size was determined by using single 

population proportion formula by considering 
assumption of parent-adolescent communicating on 
sexual and reproductive health issues were 69.5% [6], 
desired precision of 5%, 95% confidence level. Ten 
percent for non-response rate, 684 students were 
required for the study. 

c) Data Collection  
Pre-tested an anonymous self-administered 

structured questionnaires were prepared after reviewing 
different relevant literatures [17, 18, 19]. The 
questionnaires were first prepared in English and then 
translated to Amharic, the local language of the 
respondents in the study area. The data were collected 
using self-administered structured questionnaire. The 
questionnaires were administered to all students during 
the data collection period, and who met the inclusion 
criteria.  

d) Data Quality Control  
Data were collected by two days trained eight 

Diploma nurse on the objectives of the study, sampling 
procedure, checking the completeness of question-
naires. Questionnaires were pre-tested at Leku high 
school to assess clarity, flow and consistency and 
revised prior to start data collection. 

e) Focus group discussion 
A series of four focus group discussions were 

carried out among purposively selected parents who 
have adolescents age 10-19 years enrolled in high 
school in Yirgalem Town. The criteria to select study 
participants on focus group discussion was purposively 
sampling techniques were used. The kebele leader was 
told about the objective of the study and then selected 
those parents who have adolescents age 10-19, who 
can explain /express their ideas thoroughly. Moreover, 
the characteristics of the study participants were similar 
in socio-demographic like (age, sex etc). The facilitators 

/moderators were principal investigators and trained 
health extension workers who can take note and as well 
as moderates the female parents to increase the quality 
of information. The focus group discussion was 
conducted separately mothers and fathers increase the 
quality of information that could be generated ideas and 
the confidence of the respective parents. To understand 
/to get their opinion fully tape recorder was used. There 
were eight participants in each group. A semi structured 
questionnaire guideline was used to lead the 
discussion. 

f) Data analysis  
Data were entered using Epi Info version 3.5.1 

and exported to analyze SPSS version 20.0. Bivariate 
analysis was done to see the association of each 
independent variable with the outcome variable. 
Potential confounders (important) variables were 
entered into binary logistic regression model to identify 
the effect of each independent variable with the 
outcome variables. A p-value of less than 0.05 was 
considered statistically significant, and adjusted odds 
ratio with 95 % CI was calculated to determine 
association. Finally, the result was presented in texts, 
tables and graphs. For Qualitative, data were transcripts 
and translated to English. FGD study components were 
present by using quotes and explanations. 

g) Ethical consideration  
Ethical approval and clearance was taken from 

institutional review board of College of Medicine and 
Health Sciences, Hawassa University. Regional 
Education Bureau also gave permission to conduct the 
study. After explaining the purpose of the study, verbal 
informed consent was obtained from respondents 
before data collection. The right to withdraw the study at 
any time was also assured. Coding was used to 
eliminate names and other personal identification of 
respondents throughout the study process to ensure 
participants confidentiality. 

III. Results 

a) Socio demographic characteristics of the 
respondents 

A total of 660 participants were recruited for the 
study, which makes the response rate 96.5 %. 

Among the respondents 339(51.4%) were 
females, 316 (47.9%) were from grade 9 followed by 
grade 10, 11 and 12 accounting 243(36.8%), 49(7.4% 
and 52(7.9%) respectively and 50.6%   were aged 13-16, 
while the rest were aged 17 to 19 years old. Their living 
arrangement 532 (80.6%) o were living with their both 
parents and 64 (9.7%) were living with others (Table 1). 

The educational status of parents were 49 
(7.4%) of fathers and 99 (15%) of mothers could not 
read and write, while 146 (22.1% and 129 (19.5%) of 
fathers and mothers had attend secondary school. The 
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occupations of fathers 215 (32.6%) were farmers, 253 
(38.4%) were Employee and 126(19.1%) had their own 
private business. Meanwhile the occupations of mothers 
were 278 (42.1%) housewives, 176 (26.6%) Employee 
and 118 (17.9%) had their private business (Table 2). 

Table 3 : Socio-demographic characteristic of 
adolescents (N=660)  
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Table 4 : Parent’s educational and occupational status 
among (N=660) 

 
  

 
  

    
                                                                                                   

                                                                                                 
                                                                                                    

   
   

                                                                                                  
  

 
  

    
                                                                                 

   
                                                                                                      

   
   

                                                                                                     

  
 

  

                                                                                                 
                                                                                                 
                                                                                                  

                                                                                                    
                                                                                                    

 
 

  

                                                                                                
                                                                                                   

                                                                                                       
                                                                                                          

   
                                                                                                  

                                                                                                 

 
  

                                                                                     
   

                                                                                        
                                                                                                         

b)
 

Repetition of parent-adolescent communication on 
sexual and reproductive health issues

 

One hundred eighty seven (24.3%) 
respondents’ were discussed sometimes or monthly on 
HIV/AIDS,

 
39(5.9%) were discussed respondents’ 

sometimes or monthly on physiological change during 
adolescent (Table 5).  One hundred forty six 
respondents’ grade 9-10 adolescents were discussed 
sometimes or monthly on HIV/AIDS, 4 respondents’ 
grade 11-12 adolescents were discussed sometimes or 
monthly have not sex until marriage (Table 6). One 
hundred fifty literate mothers were discussed sometimes 
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Repetition of Parent-Adolescent Communication on Sexual and Reproductive Health Matters in   High 
School Students in Yirgalem Town, South Ethiopia

Variables Frequency Percentage

Sex 
male 321 48.6
female 339 51.4
age
13-16 334 50.6
17-19 326 49.4
education
Grade 9 & 10 559 84.7
Grade 11 & 12 101 15.3
Religion 
Protestant 374 56.7
Orthodox 233 35.3
Muslim 35 5.3
Others* 18 2.7
Ethnicity 
Sidama 521 78.9
Amhara 76 11.5
Oromo 24 3.6
Guragiyie 18 2.7
others† 27 3.2
Living condition 
Father and mother 532 80.6
mother only 64 9.7
Father only 29 4.4
Relatives/friends/Alone 35 5.3

Variables Frequency percentage
Mother’s ed. status
(n=660)
Illiterate 99 15
Read & write                                                                                                           130 19.5
Primary school                                                                                                            116 17.6
Secondary school                                                                                                      129 19.5
Diploma 81 12.3
Degree and above 66 10
Not live                                                                                                                     39 5.9
Father’s ed. status
(n=660)
Illiterate 49 7.4
Read & write                                                                                                          105 15.9
Primary school                                                        60 9.1
Secondary school                                                                                                        146 22.1
Diploma 121 18.3
Degree and above 114 17.3
Not live                                                                                                                     65 9.8
Mother’s occupation 
(n=660)
House wife                                                                                                               278 42.1
Employee                                                                                                                176 26.6
Merchant                                                                                                                  118 17.9
Farmer                                                                                                              51 7.7
Not alive                                                                                                                    37 5.6
Father’s occupation
(n=660)
Employee                                                                                                               253 38.4
Merchant                                                                                                                   126 19.1
Farmer                                                                                                                       215 32.6
Not alive                                                                                              66 10
Family size (n=660)
<5                                                                                                                           249 37.7
5 and above                                                                                                               411 62.3
Estimated family 
income (n=660) 
<1000                                                                                                                         33 5%
1000 -2000 25 3.8%
>2001                                                                                                                         73 11.1%
Don’t know                                                                                                         529 80.2%



or monthly on HIV/AIDS (Table 7).One hundred fifty six 
literate fathers were discussed sometimes or monthly on 
HIV/AIDS (Table 8). This is evident from the parent 
response, “I discuss my adolescents related to 
reproductive health problems especially HIV/AIDS …and 
its consequences….like school drop, social 
stigmatization, meanwhile, I discussed my male 
adolescent sexual intercourse made underage with girl 
might be accused and went to prison as that time, 
school drop, their vision will become dark” a 50-year-old 
male discussant. Another parent discussant “we have 
daily discussion regarding their activities, everyone have 
daily reports where, with whom, after that every things 
discuss before dinner, we have also “betseb gubaye” 
which means daily dairy reports from adolescents and 
how to overcame the problems a 54-year-old male” 
discussant. 

A 46 years female discussant “we have family 
meeting & discussion with my adolescent open dialogue 
about reproductive health issues like the advantage of 
abstinence, STI and consequence, menstruation, 
puberty or  sexual intercourse negative consequence 
and sexual intercourse positive consequence 
throughout on their life. On the other hand every my 
adolescents have weekly reports regarding their 

activities”. “He said that I am desired to communicate 
with my adolescents regarding sexual and reproductive 
health matters, but difficult to communication lack of skill 
and the topics how to discuss.” A 60 years male 
discussant.  

Table 3 : Repetition of parent-adolescent 
communication on sexual and reproductive health 

matters (N=390) 

    
    

    

 
   

 
   

    
    
    

In bracket is percent  

Multiple responses are possible   

Three hundred eighty respondents had 
discussed about addictions most of parent-adolescent 
communication on chat chewing (Figure 1). 

Figure 2 :
 
Parent-adolescent communication on addictions (N=660)

 

Multiple responses are possible 
 

 
 
 
 
 
 
 

25%
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RH issues Always Weekly Some times
Contraceptive 56(8.5) 58(8.8) 124(18.8)
HIV/AIDS 87(13.2) 68(10.3) 187(28.3)
Sexual 
intercourse

46(7) 59(8.9) 116(17.6)

Unwanted 
pregnancy 

70(10.6) 51(7.7) 117(17.7)

Premarital sex 68(10.3) 52(7.9) 91(13.8)
condom 46(7) 82(12.4) 91(13.8)
Puberty 54(8.2) 39(5.9) 160(24.2)



Table 4 : Parent–adolescent communication on sexual and reproductive health issues by grades (N=660). 

   
     

     
    

     
    

     
    

 
    
    

 
    
    

     
    

     
    

In bracket is percent  

Multiple responses are possible   

NB. Total numbers of students who communicate their parents in grade 9-10 are 311. 

Total numbers of students who communicate their parents in grade11-12 are 79. 

Table 5 : Mother–adolescent communication on sexual and reproductive health issues (N=660).) 

 
  

     
     

    
     

    
      

    
     

    
     

    
     

    
     

    

In bracket is percent  

Multiple responses are possible   

NB total numbers of literate mothers are 208.  

Total numbers of illiterate mothers are 40.  
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RH issues Grade Frequency of parent- adolescent communication
Always Weekly Some times

Contraceptive 9-10 51(16.4) 52(16.7) 108(34.7)
11-12 5(6.3) 6(7.6) 16(20.3)

HIV/AIDS 9-10 73(23.5) 61(19.6) 146(46.9)
11-12 14(17.7) 7(8.9) 41(51.9)

Sexual intercourse 9-10 36(11.6) 54(17.4) 99(31.8)
11-12 10(12.7) 5(6.3) 17(21.5)

Unwanted  
pregnancy

9-10 61(19.6) 40(12.9) 98(31.5)
11-12 9(11.4) 11(13.9) 19(24.1)

Do not having sex 
until marriage

9-10 58(18.7) 48(15.4) 66(21.2)
11-12 10(12.7) 4(5.1) 25(31.6)

Condom 9-10 41(13.2) 76(24.4) 80(25.7)
11-12 5(6.3) 6(7.6) 11(13.9)

Puberty 9-10 43(13.8) 32(10.3) 80(25.7)
11-12 11(13.9) 7(8.9) 11(13.9)

RH issues Mothers  
educational status

Frequency of parent- adolescent 
communication

Always Weekly Some times
Contraceptive Illiterate 12(30) 11(27.5) 14(35)

Literate 43(20.7) 43(20.7) 107(51.4)
HIV/AIDS Illiterate 14(35) 3(7.5) 24(60)

Literate 73(35.1) 60(28.8) 150(72.1)
Sexual intercourse Illiterate 5(12.5) 6(15) 17(42.5)

Literate 38(18.3) 48(23.1) 88(42.30
Unwanted  pregnancy Illiterate 15(37.7) 3(7.5) 16(40)

Literate 54(26) 43(20.7) 93(44.7)
Do not having sex until marriage Illiterate 16(40) 6(15) 10(25)

Literate 49(23.6) 44(21.1) 70(33.7)
Condom Illiterate 4(10) 20(50) 15937.5)

Literate 42(20.2) 59(28.4) 66(31.7)
Puberty Illiterate 8(20) 8(20) 27(67.5)

Literate 44(21.1) 27(13) 121(58.2)



Table 6 : Father -adolescent communication on sexual and reproductive health issues (N=660).  

  
 

     
      

    
     

    
     

    
     

    
     

    
     

    
     

    

In bracket is percent, multiple responses are possible NB: Total numbers of literate fathers are 124 and total numbers of illiterate 
fathers are 18. 

c)
 

Factors associated with repetition of parent-
adolescent communication on sexual and 
reproductive health issues

 

Three hundred ninety (59.1%)
 

of adolescents 
recognized the importance to discuss about sexual and 
reproductive health issues with their parents. However,

 

most of students were discussed some times or monthly 

at least one topic sexual and reproductive health issues. 
Parents 2.3 times monthly were discussed on HIV/AIDS 
than others [AOR = 2.296, 95% CI: 1.500-3.514]. 
Parents 1.4 times were discussed on chat than others 
[AOR = 1.379, 95% CI: 1.175-2.574]. Parents 1.5 times 
were discussed on alcohol than others [AOR = 1.496, 
95% CI: 1.003-2.232] (Table 9).

 

Table 7 :

 

Factors associated with repetition of parent-adolescent communication on sexual and reproductive issues 
(N=660).
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SRH issues Fathers educational status Frequency of parent- adolescent 
communication

Always Weekly Some times
Contraceptive Illiterate 5(27.8) 7(38.9) 6(33.3)

Literate 50(40.3) 45(36.3) 99(79.8)
HIV/AIDS Illiterate 10(55.6) 2(11.1) 12(66.7)

Literate 70(56.5) 58(46.8) 120(96.8)
Sexual intercourse Illiterate 2(11.1) 2(11.1) 8(44.4)

Literate 39(31.5) 54(43.5) 94(75.8)
Unwanted  pregnancy Illiterate 7(38.9) 3(16.7) 9(50)

Literate 61(49.2) 42(33.9) 96(77.4)
Do not having sex until marriage Illiterate 7(38.9) 3(16.7) 4(22.2)

Literate 59(47.6) 45(36.3) 81(65.3)
Condom Illiterate 2(11.1) 12(66.7) 7(38.9)

Literate 40(32.3) 63(50.8) 74(59.7)
Puberty Illiterate 2(11.1) 5(27.8) 16(88.9)

Literate 49(39.5) 30(24.2) 100(80.6)

variable

Those who sometimes discuss on contraceptive
yes
Those who always discuss on HIV/AIDS
yes
Those who sometime discuss on HIV/AIDS
yes
Those who weekly  discuss on unwanted pregnancy
yes
Those who sometimes discuss on unwanted pregnancy
yes
Those who always  discuss on having not premarital until marriage
yes
Those who sometimes  discuss on having not premarital until marriage
yes
Those who always  discuss on condom
yes
Those who sometimes  discuss on condom
yes
Those who always  discuss on Puberty 
yes
Those who weekly  discuss on Puberty 
yes
Those who sometimes  discuss on Puberty 
yes
Chat 
yes
alcohol
yes

95% CI
yes no COR AOR
88 36

302 234 1.894(1.240-2.893) 1.323(0.828-2.114)
60 27

330 243 1.636(1.009-2.654) 1.581(0.925-2.703)
140 47
250 223 2.657(1.823-3.872) * 2.296(1.500-3.514) **
38 13

352 257 2.134(1.114-4.088) 1.886(0.950-3.744)
83 34

307 236 1.877(1.216-2.895) 1.121(0.661-1.900)
48 20

342 250 1.754(1.016-3.030) 1.628(0.883-2.999)
64 27

326 243 1.767(1.094-2.854) 1.113(0.628-1.974)
32 14

358 256 1.634(0.855-3.125) 1.194(0.577-2.473)
60 31

330 239 1.402(0.881-2.230) 1.053(0.617-1.797)
40 14

350 256 2.090(1.113-3.922) 1.429(0.691-2.956)
27 12

363 258 1.599(0.795-3.215) 1.478(0.701-3.116)
108 52
282 218 1.606(1.103-2.336) 1.325(0.851-2.061)
166 65
224 205 0.428(0.303-0.603) * 1.379(1.175-2.574) **
147 59
243 211 2.163(1.519-3.082) * 1.496(1.003-2.232) **

Communications on SRH issues



IV. Discussion
 

The prevalence of parent-adolescent communi-
cation on sexual and reproductive health issues among 
adolescents in this study was 59.1%. This finding is 
slightly lower than the study was conducted in Nekmete 
65.5% [18]. But higher than compared to the studies 
were done in other parts of Ethiopia [19, 20, 21]. This 
might be due to demographic and cultural difference. 
Parents 2.3 times monthly were discussed on HIV/AIDS 
than others [AOR = 2.296, 95% CI: 1.500-3.514]. 
Inconsistently the study was done in USA adolescent 
discussed their parent about sex 52.4% of parents said 
that very comfortable, but 25 % parents said that 
somewhat less comfortable [10]. This finding, Parents 
1.4 times were discussed on chat than others [AOR = 
1.379, 95% CI: 1.175-2.574].  Similar study was done in 
USA adolescents were communicated atleast one 
topics in the past six month [22]. In this study, Parents 
1.5 times were discussed on alcohol than others [AOR 
= 1.496, 95% CI: 1.003-2.232]. Another   study was 
done Caribbean family connectedness, school 
connectedness religious and individual values of 
reduced the likelihood sexual activity [1].In this study 
parent adolescent communication 71(10.2%) were 
made sexual intercourse. Other findings in USA parents 
were discussed with telling family culture to increase 
parent adolescent bond [23]. In this finding, from parent 
adolescent did not discuss 74(11.2%) were made sexual 
intercourse. Another study was done in USA 
adolescents who viewed religions as very important 27% 
were less likely to ever have had sex compared to 
adolescents who did not view religion as very important 
[OR =0 .75, 95% CI: 0.67-0.86] [24,25].Approximately 
one third of (N=1,076 or 32% of respondents reported 
frequent attendance (atleast one per week) at religious 
services. Those adolescents who attended  services 
frequently were 46% less likely to ever have had sex 
compared to adolescents who attended religion 
services less frequently or not at all [OR = 0.55, 95% CI: 
0.49-0.63]. Among (N=1,4233 or 62% respondents 
reported that they had  had  abstinence plus education 
.The first topic they had discussed to their parents about 
were 15% less likely to ever have had sex [OR =0 .85, 
95% CI: 0.77-0.95][24]. 

V. Conclusion 

In this study repetition of parent-adolescent 
communications on sexual and reproductive health, 
issues were very low. Parents 2.3 times monthly were 
discussed on HIV/AIDS than others [AOR = 2.296, 95% 
CI: 1.500-3.514].  

VI. Recommendation 

The community would be established 
reproductive health club. The mass media also give 

coverage regarding this issue. Sensitize the community 
to encourage open discussion among family members 
in general and between parents and adolescents in 
early age. It is important to encourage and empower 
parents to start to communicate with their adolescents 
on sexual matters while the adolescents are still in late 
childhood or early teenage years, before they become 
sexually active. The health extension workers train 
parents how to communication their adolescents. Role 
model families’ and adolescent shares their experience. 
Stake holders encourage social norms like waiting sex 
intercourse until marriage and begin to give scholarship 
like short term training those especially delay sexual 
intercourse until youth. Further qualitative and analytical 
study design is recommended on adolescents and 
parents communication. 
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1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings. 

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
paper. 

Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 

 Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of 
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to 
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below. 

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given 
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author, 
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the 
instructions. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(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, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

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

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive 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) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

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

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 
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• One should start brainstorming lists of possible keywords before even begin 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 research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, 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. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. 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. 
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors 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. 

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE 

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 6.1 Proof Corrections 

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print) 

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 6.3 Author Services 

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 6.4 Author Material Archive Policy 

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 6.5 Offprint and Extra Copies 

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 

                                                   

© Copyright by Global Journals Inc.(US)| Guidelines Handbook

                   

XIV

mailto:dean@globaljournals.org


 

 

 

 

 
 

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. 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.  

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

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. 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 to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

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

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

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

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After 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 to 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 in your research.

 

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 criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

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

 
 

 

 

 

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 the 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 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - 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 quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es)

 
Approach: 

Single section, and succinct

 
As a outline of job done, it is always written in past tense

 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness 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 to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled 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 with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing 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 approach 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. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text 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: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely

 To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

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

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a 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. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose 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 sound written Procedures segment allows a capable scientist to 
replacement 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 for the least amount of information that would permit another capable scientist to spare 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 object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to 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 part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a 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 implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly 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 with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
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  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One 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? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

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 Inc. (US).

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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