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Effect of Inspiratory Muscle Training on Maximal 
Inspiratory Pressure in Patients with Congestive 

Heart Failure 
Nagwa Mohamed Hamed Badr α, Amany R. Mohamed. σ & Abdou Mohamed Taha El-Azab ρ 

Abstract- Objective: To evaluate the effect of inspiratory 
muscle training (IMT) on inspiratory muscle strength, and 
quality of life in patients with congestive heart failure. 

Background:  Inspiratory muscle training is a technique that is 
designed to improve pulmonary function, level of dyspnea, 
inspiratory muscle strength and endurance, limb blood flow, 
six minutes walking distance, exercise tolerance, as well as 
health related quality of life in congestive heart failure 
patients.In our study we used maximal inspiratory pressure as 
a measure of the strength of inspiratory muscles. 

Methods: Thirty male patients were randomly selected from 
Cairo university hospitals (critical care department), their ages 
ranged from 50 to 65 years. They were divided into two equal 
groups: study and control group ,fifteen patients for each 
group, each patient of the study group received both 
inspiratory muscles training for 30 min and routine 
chestphysical therapy for 15 min with frequency five sessions 
per week for one month, each patient of the control group 
received only routine chestphysical therapy for 15 min with 
frequency five sessions per week for one month, All patients 
are clinically and medically stable as they were on standard 
cardiac medications all over the study. Pre and post study 
maximal inspiratory pressure(PImax) and quality of life 
assessment was done for each patient of both groups. 

Results:  Despite the homogeneity  between the study and 
control groupsas regard age, weight, height, quality of life and 
in baseline PImax(P-Value=NS) and despite significant 
improvement in PImax post treatment compared to pre 
treatment values in both groups (P value=0.0001 for study 
group and 0.01 for control group) this improvement was 
significantly   higher  in the study group compared to the 
control group (54.93±11.17 vs 46.8±9.26 cmH2O 
respectively, Pvalue=0.03). Quality of life Scoresalso showed 
signific-antimprovement post treatment when compared to pre 
treatment values in both study  and control group (P 
value=0.001 for both groups) but this improvement was 
highlysignificant in study group when compared to control 
group(39.46±5.68 vs 53.4±8.63  respectively, 
Pvalue=0.0001). 
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Conclusion:

 

Inspiratory muscles training with chest 
physiotherapy improve inspiratory muscle strength and quality 
of life in patients with congestive heart failure.

 

Keywords: 

 

Congestive heart failure, Inspiratory muscles 
training, Maximal inspiratory pressure.

 
I.

 

Introduction

 
ongestive heart failure indicates not only an 
inability of the heart to maintainadequate oxygen 
delivery; it is also a systemic responseattempting 

to compensate for the inadequacy[1].

 

A characteristic feature of congestive heart 
failure (CHF)

 

is reduced exercise tolerance. Several 
factors contributing to this have been identified, 
including alterations in central hemodynamics, skeletal 
muscle oxygen utilization and respiratory muscle 
dysfunction[2].

 

Diastolic heart failure (DHF) and systolic heart 
failure(SHF) are 2 clinical subsets of the syndrome of 
heart failurethat are most frequently encountered in 
clinical practice[3].Those forms of cardiac insufficiency 
which are due to inadequate diastolic filling of the heart 
(hypodiastolic failure) andthe far more common ones in 
which the heart fills adequately but does not empty to 
the normal extent (hyposystolic heart failure). However, 
confusions and controversies regarding the definitions, 
pathophysiology, prognosis and management of DHF 
and SHF continue[4].

 

Clinical manifestations can range from no 
symptoms to dyspnea,pulmonary edema, signs of right 
heart failure and exercise intolerance.Whereas diastolic 
dysfunction usually presents as a chronic condition, 
acutediastolic dysfunction producing acute pulmonary 
edema is not uncommon manifestation of acute 
myocardial ischemia or uncontrolled hypertension [5].

 
Patients with CHF are limited in their physical 

activity by fatigue and dyspnea, and it has been 
suggested that respiratory muscle weakness and 
deconditioning may be involved in the increased work of 
breathing during hyperpnea. Some of these patients 
show reduced maximal inspiratory pressure and 
endurance of inspiratory muscles. Abnormal ventilatory 
response to exercise, periodic breathing, and delayed 
oxygen uptake duringrecovery of maximal effort have 
also been associated with severity andpoor prognosis in 
CHF[6].
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Patients with chronic CHF have decreased lung 
volume, decreased compliance, increased airway-



closing pressure, increased work of breathing, and 
greater oxygen consumption.Pulmonary rehabilitation 
may improve quality of life and exercise capacity in 
patients with chronic heart failure [1].

 Respiratory muscle dysfunction may play a role 
in limiting exercise capacity; it has been proposedthat 
dyspnea is influenced by the central nervous system's 
perceptionof inspiratory motor output, a signal that 
increases with a reductionin respiratory muscle strength. 
The maximal inspiratory pressure andmaximal expiratory 
pressures, as well as respiratory muscle endurance, are 
reducedin patients suffering from CHF compared with 
age-matched normalsubjects. This reduction correlates 
with the degree of dyspnea [7].

 Respiratory muscles, as other skeletal muscles 
can be trained. Both the structure and the functional 
characteristics of respiratory muscles may be modified 
in response to increased imposing loads or decrease 
follow inactivity. The structural, functional and metabolic 
changes of the respiratory muscles in response to 
training have proven to be effective in increasing the 
cross sectional area of fibers and power generation with 
a clear increase in contractile proteins. Clinically, the 
respiratory muscle training demonstrated to be effective 
in increasing strength and endurance of respiratory 
muscle in numerous diseases [8].

 
Generally, training theory suggests that gains in 

inspiratory muscle strength (force-generating capacity) 
can be achieved at intensities of 80% to 90% of 
maximum inspiratory pressure. Strength-endurance 
gains (maximal effective force that can be maintained) 
can be achieved at 60% to 80% of MIP, and gains in 
endurance (the ability to continue a dynamic task for a 
prolonged period) can be achieved at approximately 
60% of peak pressure, which equates to high-intensity 
training regimens used in systemic exercise. 
However,earlier studies have suggested that quantitative 
improvements in work capacity following inspiratory 
muscle training regimens can occur with intensities as 
low as 40% of peak pressure[9]. 

The inspiratory pressure load provided by a 
pressure-threshold device does not modify airflow 
mechanics. Therefore, pressure-threshold training 
provides a quantified pressure challenge to the 
inspiratory muscles that is independent of airflow[10]. 

Maximum inspiratory pressure is a measure of 
the strength of inspiratory muscles, primarily the 
diaphragm, and allows for the assessment ofventilatory 
failure, restrictive lung disease, and respiratory muscle 
strength. The test is quick and noninvasive, but it is 
highly dependent on participant effort and coaching. 
The range of normal values is broad, and low values 
should be interpreted relative to the lower limit of normal 
values for age and sex[11]. 
 

 
II. Patients

 
and

 
Methods

 
The study was conducted at Critical Care 

Medicine Department, Cairo University Hospitals. 

III. Patients 

Thirty male patients with mean age (63.8±4.34) 
were recruited for the study from Critical Care Medicine 
Department with the all patients were diagnosed as  
congestive heart failure with left ventricular ejection 
fraction range from 30% to 45 % and their NYHA classes 
IIandIII. 
• Inspiratory muscle weakness with maximal 

inspiratory pressure (PImax) <70% of predicted. It 
was calculated as: 

PImax = 126 - 1.028 x age + 0.343 xwt (kg). 
All patients are clinically and medically stable as 

they were on standard cardiac medications all over the 
study (diuretics, angiotensin converting enzyme (ACE) 
inhibitors, and glycosides etc …). 
a) Exclusion criteria 

Patients who had met one of the following 
criteria were excluded from the study: 
• Patients with chronic lung disorders, anemia or 

sever hypoxia. 
• History of myocardial infarction  six months before 

study. 
• Presence of uncontrolled hypertension or diabetes 

mellitus. 
• Any other disorders may affect the result. 

The patients were randomly divided (Block 
Randomization) into two equal groups:  
Group (1): Inspiratory muscle training(IMT) group (Study 
Group) 

Fifteen patients participated in inspiratory 
muscle training program using inspiratory muscle trainer 
and routinechest physical therapy (percussion, vibration, 
etc…) five times a week for one month. Periodic 
adjustment of the intensity of inspiratory muscle trainer 
was done throughout the training period.  
Group (2): (Control group)  

Fifteen patients were assigned as control group 
and they were subjected toroutinechest physical therapy 
alone for the same period as study group.  

All patients of both groups were under medical 
treatment, and were asked to be on their normal 
activities. All the trained  subjects received information 
regarding the benefits of the program. 

IV. Instrumentations 
a) Evaluation equipments 

1) Micro Respiratory Pressure Meter (Micro RPM) 
from Micro Medical Ltd. For measuring MIP. 
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2)
 

Quality of life questionnaire: Quality of life was 
assessed with the Minnesota Living with Heart 
Failure Questionnaire.

 

b)
 

Therapeutic equipment
 

Resistive loading Inspiratory muscle trainer 
(Respironics-USA) with threshold near flow independent, 
loading between -7 and -50 cmH2O.

 

V.
 

Procedures
 

a)
 

All patients subjected to
 

1.
 

Clinical examination to select patient in NYHA 
Classes.

 

2.
 

Assessment of MIP by Micro Respiratory Pressure 
Meter.

 

3.
 

Assessment of Quality of life withMinnesota Living 
With Heart Failure Questionnaire.

 

These measurements were applied for all 
patients at the starting of the study and at the end of the 
training program that lasting for 4 weeks. 

 

b)
 

Training program
 

 
Inspiratory muscle training

 

Each patient in the study group completed 4 
weeks program of inspiratory muscle training. The 
patient was asked to inspire deeply through the 
mouthpiece of the IMT against the selected load.

 

c)
 

Exercise prescription
 

o
 

Intensity:
 
The initial work load is measured as 30% 

of MIP.
 

o

 
Graduation:

 
The patient trained in the initial 

workload for 2 weeks, ten training sessions, then 
target workload will increase by 5 cmH2o every 3 
session. 

 

o

 
Duration:

 

Sessions were divided into six sets, five 
minutes in duration and separated by 5 minutes 
rest. 

 

o

 

Frequency:

 

5 times/week.

 

 

d)
 

Statistical procedure
 

In this study data collected were fed to the 
computer, manipulated and analyzed using (SPSS 
underpin, statistical package, version12.2011) the mean, 
standard deviation and mean difference were collected 
for all patients groups (training and control) The 
comparison was made by paired t-test to determined 
the probability levels for difference in mean value 
between the result observed before and after the period 
of one months in each group and Comparison between 
study and control group patients in all studied 
parameters made by independent t-test.

 

Wilcoxon matched pairs test for Quality of life 
questionnaire pre and post treatment in each group and 
the Mann-Whitney test results for the quality of life 
questionnaire pre and post treatment between 2 groups.

 

Statistical significance was established at the conve-
ntional < 0.05 level.

 

VI.
 

Results
 

This study were conducted on thirty male 
patients  diagnosed as  Congestive heart failure, with 
NYHA classes II and III selected from Critical Care 
Medicine Department, Cairo University Hospitals, the 
patients were classified randomly into two groups, IMT 
group and control group. The IMT group patients 
received prescribed inspiratory muscle training and 
Chest physical therapy, while the control group patients 
received Chest physical therapy only.All patients were 
clinically and medically stable as they were on standard 
cardiac medications. The data were collected before 
and after four weeks period.

 

VII.
 

Demographic
 
Data

 

There was no significant difference between 
both groups in

 
their ages,weights, heights where their P-

values were (0.67),(0.52), and (0.57) respectively. Table 
(1):

 

Table 1 : Demographic data of patients in both groups (A&B) 

Items 
Group A Group B 

P-value 
Mean ±SD Mean ±SD 

Age (yrs) 63.8 ±4.34 63.06 ±4.97 0.67 NS 

Weight (Kg) 81.6 ±5.72 82.93 ±5.65 0.52 NS 

Height (Cm) 167.86 ±5.15 166.86 ±4.56 0.57 NS 

    *SD:
 
standard deviation, P:

 
probability, NS:Non significant.
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VIII. Maximal Inspiratory Pressure 

a) Comparison between pre and post study mean values in the two groups of patients 
 Group (A) 

There was a statistically significant higher value of PImax post study in comparison to its pre study value 
(54.93±11.17 vs 43.53± 12.17 cmH2O respectively,P-value=0.0001)  and the percentage of improvement was 
26.18%.Table (2) and fig.(1). 

Table 2 : Pre and post treatment maximal inspiratory pressure in group(A) 

Group A Maximal inspiratory pressure  

P-value 

Mean (cmH2O) ±SD Mean difference Percentage of 
improvement 

Pre treatment
 

43.53
 

±12.17
 

11.4
 

26.18 %
 

0.0001
 

S
 

Post treatment
   

54.93
 

±11.17
 

      *SD:
 
standard deviation, P:

 
probability, S:

 
significant.

 

 

Fig. 1

 

:

 

Pre and post treatment maximal inspiratory pressure in group

 

(A) 
Group (B)

 

There was a statistically significant higher value 
of PImax post study in comparison to its pre study value 
(46.8±9.26 vs 43.06±9.94 cmH2O respectively, 

Pvalue=0.01) and the percentage of improvement was 
8.66 %.Table (3) fig.(2).

 
 

Table 3 :

 

Pre and post treatment maximal inspiratory pressure in group(B)

 

Group B

 Maximal inspiratory pressure

 
 

P-value

 

Mean (cmH2O)

 

±SD

 

Mean difference

 
Percentage of 
improvement

 

Pre treatment

 

43.06

 

±9.94

 

3.73

 

8.66 %

 

0. 01

 

S

 

Post treatment

 

46.8

 

±9.26

 

       *SD: standard deviation, P: probability, S: significant.
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Fig. 2 : Pre and post treatment maximal inspiratory pressure in group(B)

b) Comparison between study group(groupA) and 
control group(groupB) 

There was no significant difference between 
study and control group in pre treatment valuesPImax of  
(43.53±12.17  vs 43.06±9.94 cmH2O respectively, 

Pvalue=0.9), but the posttreatmentPImax was 
significantly higher in the study group compared to the 
control group (54.93±11.17 vs46.8±9.26  cmH2O 
respectively, Pvalue=0.03).Table (4) and fig.(3): 
 

Table 4 :  Maximal inspiratory pressure in both groups (pre and post treatment values) 

 

 

 

 

 

 

P: probability, NS: non-significant, S: significant.

 

 
Fig.

 

3 :

 

Maximal inspiratory pressure in both groups (pre and post treatment values)
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PImax Pre treatment  (cmH2O) Pos treatment  (cmH2O)
Study Group 43.53±12.17  54.93±11.17

Control Group 43.06±9.94 46.8±9.26  
P-value 0.9 NS 0.03 S

IX. Quality of life Questionnaire(qol)

a) Comparison between pre and post study mean values in the two groups of patients
Group (A)

The mean value of the QOL score was significantly better post treatment when compared to pre treatment 
value(39.46±5.68 vs 67.73±9.12  respectively,Pvalue=0.001). Table (5) and fig.(4).

i.



    

   
  

 

Table 5

 

:

 

Pre and post treatment Quality of

 

life questionnaire in group(A)

 

 

Quality of life questionnaire  

 

P-value

 

Group A

 

Mean

 

±SD

 

Pre treatment

 

67.73

 

±9.12

  

0.001

 
 

S

 

Post treatment

 

39.46

 

±5.68

 

                          

    

 

Fig. 4 :

 

Pre and post treatment Quality of

 

life questionnaire in group(A)

 

 

Group (B)

 

The mean value of the QOL score was 
significantly better post treatment when compared to pre 

treatment value(53.4±8.63 vs 68.4±8.32 respectively, 
P-value=0.001).Table (6) and Fig.(5).

 

Table 6 :

 

Pre and post treatment Quality of

 

life questionnaire in group(B)

 

Group B

 

Quality of life questionnaire

 

P-value

 

Mean

 

±SD

 

Pre treatment

 

68.4

 

±8.32

  

0.001

 
 

S

 

Post treatment

 

53.4

 

±8.63

 

                          *SD:

 

standard deviation, P:

 

probability, S:

 

significant.
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*SD: standard deviation, P: probability, S: significant.

Fig. 5 : Pre and post treatment Quality of life questionnaire in group(B)
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ii.



 
 

b)

 

Comparison between study group(groupA) and 
control group(groupB)

 

There was no

 

significant difference between 
study and control group in pre treatment values of QOL 
score(67.73±9.12 vs 68.4±8.32 respectively, 

Pvalue=0.85), while the post treatment QOL score was 
significantly better in the study group compared to the 
controlgroup(39.46±5.68 vs 53.4±8.63 respectively, 
Pvalue=0.0001). Table (7) and fig.(6).

 
 

Table 7 :

 

Quality of life questionnaire (pre and

 

post treatment) in both groups

 

Quality of life questionnaire

 

 

Pre treatment(mean±SD)

 

Pos treatment(mean±SD)

 

Study Group

 

67.73±9.12

 

39.46±5.68

 

Control Group

 

68.4±8.32

 

53.4±8.63

 

P-value

 

0.85

 

NS

 

0.0001

 

S

 

                      P:

 

probability, NS: non-significant, S:

 

significant.

 

 

Fig. 6 :

 

Quality of life questionnaire (pre and

 

post treatment) in both groups

X.

 

Discussion

 

Congestive heart failure patients are limited in 
their physical activity by fatigue and dyspnea, and 
respiratory muscle weakness and deconditioning may 
be involved in the increased work of breathing during 
hyperpnea. Some of these patients show reduced 
maximal inspiratory pressure  and endurance of 
inspiratory muscles, which are currently recognized as 
additional factors implicated in the limited exercise 
response and quality of life, as well as in their poor 
prognosis[6].
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Patients with chronic heart failure have a 
restrictive pattern of lung function due to the presence of 
pulmonary hypertension. This lung 'stiffness' increases 
the load on the inspiratory muscles and makes a 
significant contribution to their dyspnea. In addition, 
there is evidence of inspiratory muscle weakness that 
emerges as an independent predictor of prognosis in 
this group of patients [12].

A characteristic feature of congestive heart 
failure (CHF) is reduced exercise tolerance. Several 

factors contributing to this have been identified, 
including alterations in central hemodynamics, skeletal 
muscle oxygen utilization and respiratory muscle 
dysfunction[2].

Our study was performed on thirty CHF 
patientswith mean age (63.8±4.34), their NYHA classes 
II or III selected from Critical Care Medicine Department, 
Cairo University Hospitals. Measurements were applied 
for all patients pre and post study regarding:
1) Maximal inspiratory Pressure.
2) Quality of life scores.

a) Patients were divided into
1. Study group: Each patient in this group received 

standard medical treatment, routine chest physical 
therapy plus inspiratory muscle training program.

2. Control group: Each patient in this group received 
standard medical treatment plus routine chest 
physical therapy only.

The results of our studyrevealed statistically 
significant improvementininspiratory muscle strength 
(measured as the PImax) in the study group when 



 
 

 

 

 
  
  

  
  

 
  

 

compared to control group and this  may be explained 
by that the inspiratory muscles are morphologically and 
functionally skeletal muscles and, therefore, should 
respond to training in the same way as would any 
locomotor muscle if an appropriate physiological load is 
applied.

 

The aim of training is to induce increase in 
maximal inspiratory pressure which would lower the 
value of the ratio inspiratory pressure generated per 
breath to PImax (PI/PImax) and the tension–time index 
(TTI), thereby increasing endurance and decreasing the 
probability of fatigue

 

Our study is in agreement with the study done 
by Laoutaris and his colleges in 2007 Whoevaluated the 
effects of inspiratory muscle training on inspiratory 
muscle strength, as well as on functional capacity, 
ventilatory responses to exercise, recovery oxygen 
uptake kinetics, and quality of life in patients with 
chronic heart failure and inspiratory muscle weakness 
.They studied thirty-two patients with CHF and weakness 
of inspiratory muscles (maximal inspiratory pressure 
<70% of predicted). The IMT resulted in a 15% 
increment inPImax, 17% increase in peak oxygen 
uptake(VO2), and 19% increase in the 6-min walk 
distance. Likewise, circulatory power (calculated as the 
product of Peak VO2 and Peak systolic pressure) 
increased and ventilatory oscillations were reduced[13]

 

These resultswere supportedby another study 
by Laoutaris and his colleges in 2008 who investigated 
the benefits of inspiratory muscle training in patients with 
chronic heart failure. The trained patients significantly 
increased both maximum inspiratory pressure, and 
sustained maximum inspiratory pressure, Peak VO2 
increased after training, as did the six-minute walking 
distance, and the quality of life score was also 
improved[14].

 

Also our study is in agreement with the study 
made by Stein R and his colleges in 2009 who 
investigated the benefits of inspiratory muscle training in 
patients with chronic heart failure. In this study the 
training group exercised at 30% of individual maximal 
inspiratory pressure for three months. All patients 
exercised seven times weekly for 12 weeks. The training 
group significantly increased maximum inspiratory 
pressure, and improves oxygen uptake efficiency slope 
(OUES). The high correlation between changes inPImax 
and OUES suggests that inspiratory muscle strength is 
an important determinant of OUES in these CHF 
patients[15].

 

Also the study made by Stephanie J. and his 
colleges in 2011Whodemonstrated that IMT improve 
inspiratory muscle strength measured as the maximal 
inspiratory pressure. These changes in inspiratory 
pressures were achieved in all participants who 
underwent an 8-week period of training at 80%, 60%, or 
40% of each individual’s MIP, with no changes in these 

indexes in the participants who acted as a control 
group. However, quantitative improvements in lung 
volumes, work capacity, were evident in the 80% of the 
training group[9].

 

The improvement in inspiratory muscle strength 
and respiratory function as well as cardiac function lead 
to improving not only inlife expectancy, symptoms, 
physical function,social function, role performance, pain 
and fatigue,but also in quality of life in this patients and 
this is  in agreement with the study done by Laoutaris et 
al. in 2004 whoconducted arandomized controlled trial 
of IMT and  reported significant improvements in 
dyspnea, exercise tolerance, quality of life in patients 
with chronic heart failure[16].

 

The study done byFabbri G. and his colleges in 
2007 revealed thatimprovedhealth-related quality of life 
by managing symptoms than curing the disease is the 
primary goal in the treatment of patients with congestive 
heart failure. Assisting or encouragement of patients to 
adopt a positive attitude towards their health status is 
also one more important goal of treatment. Another 
approach that can significantly contribute to better 
quality of life is the improvement of hospital to home 
transition, although this is closely depending on the 
severity of the disease[17].
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The result of our study revealed statistically 
improvement  in maximal inspiratory pressure and 
quality of  life scores in patients in both control and 
study group but this improvement was statisticall-
ysignificant higher in study group only. So, it is 
recommended to use inspiratory muscles training with 
chest physiotherapy in order to improve inspiratory 
muscle strength, cardiac muscle function and quality of 
life in patients with congestive heart failure as this may 
decrease the debilitating effect of chronic heart failure 
as well as the functional and medical dependence. 
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Latest Diagnostic and Treatment Modalities for 
TTP 

Ali Raza Ghani MD α & Ahsan Raza σ

Abstract-  TTP is a very uncommon disease which used to 
have very high mortality and morbidity before the introduction 
of plasmapharesis and immunosup-pressant therapy. Even 
after the introduction of these modalities, atypical HUS 
patients had a very grave prognosis and ultimately led to 
death in many until the introduction of complement inhibitors 
like eculizumab which is C5a monoclonal antibody. 
Additionally differentiating typical HUS versus atypical HUS 
was very difficult but some work on complement markers can 
be very fruitful in differentiating them. 
Keywords: atypical hemolytic uremic syndrome, 
complement factors, thrombotic thrombocytopenic 
purpura, plasmapharesis, eculizumab. 

I. Introduction 

hrombotic thrombocytopenic purpura (TTP/ 
Moscowitz Syndrome ) is a rare disorder leading to 
formation of microscopic thrombi throughout 

different systems of body due to endothelial injury 
causing  platelet activation and coagulation cascade. 

Majority of cases of TTP arise from 
ADAMTS13(an enzyme responsible for breaking down 
large multimers of vWFmultimers into smaller products) 
deficiency or inhibition. If it doesn’t happen ultimately 
increase endothelial injury and platelet activation takes 
place resulting in widespread microtrombithrougout 
circulation.  If not treated appropriately, thrombotic 
thrombocytopenic purpura-hemolytic uremic syndrome 
(TTP-HUS) in adults typically follows a progressive 
course resulting in  irreversible renal failure, progressive 
neurologic deterioration, cardiac ischemia, and 
ultimately death of patient.  Before the introduction of 
plasma exchange therapy it had a mortality of 90% 
which has been dropped to less than 10% in initial 6 
months. Idiopathic thrombotic thrombocytopenic 
purpura is still a challenge to manage especially if it is 
unresponsive to plasma exchange therapy despite the 
evolution of various therapeutic options.[15,16]. 

A very rare form of TTP called Up Shaw 
Schulaman Syndrome can occur in some patients in 
which there is congenital defect in ADAMTS 13 but its 
presentation is usually very mild and manifests mostly in 
stressful circumstances. 

II. Pathogenesis 
After an E. coli infection with production of 

Shiga-toxin, several factors influence the progression of  
 

   

the disease to HUS. (1) Bacterial strain. For serotype 
O157/H7, the progression is approximately 15%; (2) 
Age: In children younger than 5 years, the rate of 
progression is 12.9%, while it is 6.8% in children 
between 5 and 10-year-old and 8% in children over 10 
years; (3) Antibiotic therapy. Antibiotic therapy for E. coli 
O157/H7 infection may increase the risk of HUS, though 
a recent meta-analysis does not confirm this 
association; and (4) Environmental and genetic factors. 
Such factors are not yet fully understood, but several 
authors have suggested that factor-H abnormalities 
could influence the disease evolution in HUS D+. Shiga 
toxin is produced by E. coli in the gut and is then 
absorbed. 

Shiga toxin consists of two subunits: A and B. 
Subunit A, approximately 32 kDa, is cleaved by 
proteolysis into two peptides: A1 (28 kDa) and A2 (4 
kDa). In target organs (e.g., kidney, brain and gut), 
subunit B recognizes and binds to glycolipid receptors 
on the cell surface. In humans this receptor is Gb3 
(globotriosilceramyde) and is highly expressed on 
kidney tubular cells, and brain and gut endothelial cells. 
Moreover, in the kidney cytotoxicity is further amplified 
by tumor necrosis factor-α (TNF-α). 

After binding to cell surfaces, Shiga toxin is 
endocytosed and retrograde-transported to the Golgi 
apparatus and the endoplasmic reticulum; it is then 
translocated to the cytosol where it inactivates 
ribosomes and causes cell death.[18] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Micrograph showing an acute thrombotic 
microangiopathy, as may be seen in TTP. A thrombus is 
present in the hilum of the glomerulus (center of image). 
Kidney biopsy. 
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a)

 

Clinical Features

 

It usually presents with pentad of clinical five 
different manifestations which are:

 

•

 

Thrombocytopenia

 

•

 

Microangiopathic hemolytic anemia

 

•

 

Neurologic symptoms and signs

 

•

 

Renal function abnormalities

 

•

 

Fever

 

b)

 

Types

 

Clinically this disease is cateogarized into two 
major divisions:

 

1.

 

Typical HUS: The name typical HUS is generally 
reserved for children with the appearance of Shiga 
toxin-producing Escherichia coli (usually E. coli 
O157:H7)

 

2.

 

Atypical HUS(aHUS): Atypical HUS is a 
heterogeneous disorder distinguished by the 
absence of diarrhea or Shiga toxin-producing E. coli 

infection. It is estimated that atypical HUS accounts 
for 5 to 10 percent of cases of childhood HUS.

 

The term TTP-HUS is typically used for adults as 
it is almost impossible to distinguish both and treatment 
is more or less the same.

 

III.

 

Diagnosis

 

Despite the current advances in medicine we

 

still have to start treating idiopathic TTP-HUS patients on 
basis of clinical suspicion. If a patient has 
microangiopathic hemolytic anaemia and thromboc-
ytopenia without an obvious inciting event we start 
treatment empirically.  Idiopathic TTP-HUS refers to TTP-
HUS without an obvious inciting event, such as diarrheal 
illness, other infection, or new medication. Idiopathic 
TTP-HUS is a medical emergency that is almost always 
fatal if appropriate treatment is not initiated promptly.
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Latest Diag   nostic and Treatment Modalities for TTP



 

Diagnostic algorithm to distinguish among different Hemolytic uremic syndrome. HUS: Hemolytic uremic 
syndrome; E. coli: Escherichia coli.

Measurement of ADAMTS13 activity: The value of using 
information concerning ADAMTS13 for initial diagnosis 
and treatment decisions remains questionable, 
especially since such results may not be available for 
several days, well after initial treatment decisions need 
to be made. Also, ADAMTS13 activity measured by 
different methods (eg, using a synthetic substrate 
versus intact von Willebrand factor) may have discrepant 
results in some patients. 
• It has been concluded that the group of patients 

with severe ADAMTS13 deficiency does not 
include all patients who may respond to plasma 
exchange, and that persistence of ADAMTS13 
deficiency with or without inhibitory antibody 
activity following plasma exchange may still be 
consistent with an excellent clinical response to 
treatment. 

• ADAMTS13 measurements appear to be of 
greatest clinical value for estimating the prognosis 
for relapse after recovery from an acute episode, 
for initial treatment of a patient who has an acute, 
recurrent episode, and perhaps also for helping to 
distinguish the different mechanisms of 
thrombotic microangiopathy in complex clinical 
situations. Patients with an ADAMTS13 activity 
>10 percent at the time of their initial presentation 
rarely relapse. However the clinical importance of 
ADAMTS13 measurements during remission is 
unknown. Approximately 20 percent of patients 
will have persistent ADAMTS13 deficiency that 
may not predict a risk for relapse. 

ADAMTS13 activity can be low due to an 
inherited defect or an acquired inhibitor, such as an 
autoantibody. However, the absence of a demonstrable 
ADAMTS13 inhibitor does not exclude the diagnosis of 
acquired, autoimmune TTP-HUS. The titer of ADAMTS13 
inhibitors may be too low to be observed in a plasma 
mixing study, or may have been neutralized by multiple 
transfusions prior to obtaining a sample. An acquired 
autoimmune etiology, rather than a congenital 
deficiency of ADAMTS13, is documented by recovery of 
ADAMTS13 activity to normal during remission or by 
documenting the presence of an inhibitor at the time of 
a relapse. 

These observations support the current practice 
of requiring only thrombocytopenia and microan-
giopathic hemolytic anemia with no other apparent 
cause in order to make a clinical diagnosis of TTP-HUS 
and initiate prompt treatment with plasma exchange in 
appropriate scenarios 

Use of Complement  markers in differentiating typical 
and atypical HUS:  

Testing of biomarkers of complement activation, 
specifically C5a and C5b-9, may be useful clinically to 
confirm the clinical diagnosis of aHUS and differentiate it 
from acquired TTP. Although limited by the retrospective 
nature of the data, they should form the basis for future 
studies to evaluate their role in the confirmation of the 
diagnosis as well as a tool to objectively monitor the 
response to complement inhibition therapy.[16] 
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IV. Discussion 
The mainstay of treatment for most patients with 

TTP-HUS is plasma exchange, which in the context of 
this syndrome refers to the removal of the patient’s 
plasma by pheresis and the replacement with donor 
plasma rather than another replacement fluid such as 
albumin. [7,8].Compared with the mortality rate of 90 
percent prior to the use of plasma exchange, the 
mortality rate for patients treated with plasma exchange 
is 25 percent or less .Plasma exchange should be 
initiated even if there is some uncertainty about the 
diagnosis of TTP-HUS, as it is considered that the 
potential dangers of rapid deterioration from TTP-HUS 
exceed the significant risks of plasma exchange 
treatment. [1,2].Many patients with typical TTP-HUS 
respond very well to plasma exchange therapy and have 
a great prognosis but aHUSpatientsdon’t respond very 
well to plasma exchange therapy in addition to 
immunosuppressant therapy. Eculizumab has currently 
modified the outcome of aHUS patients but it helps to 
reduce morbidity specially if it is used at an earlier time 
during the course of treatment. Several  advances in the 
treatment of atypical hemolytic uremic syndrome 
(aHUS) have placed an increased emphasis on the 
rapid and accurate differentiation of aHUS from 
acquired thrombotic thrombocytopenic purpura 
(TTP).Although both disorders share the common end 
point of widespread microvascular disease and end 
organ injury, their distinct underlying mechanisms of 
microvascular injury likely explain their differing 
responses to plasma exchange (PEX) and the response 
of patients with aHUS to complement inhibition therapy. 
Despite advances in our understanding of both aHUS 
and acquired TTP in recent years, both diseases remain 
clinical diagnoses. 
Plasma exchange therapy: Plasma exchange was found 
to be superior to plasma infusion in the treatment of the 
vast majority of adults with TTP-HUS in two landmark 
trials that  included 210 patients. Plasma exchange is 
more effective than plasma infusion in most adults with 
“classical” TTP-HUS because for the great majority of 
those who have decreased ADAMTS13 activity, the 
decreased activity is due to an inhibitory antibody. 
Plasma exchange both removes the inhibitory antibody 
and supplies replacement ADAMTS13 from the donor 
plasma in UpshawSchulaman Syndrome patients.

 

a) Eculizumab in refractory TTP patients

 

Most patients with refractory or relapsing TTP 
receive additional immunotherapy but there are cases in 
which patients don’t respond to plasmapharesis therapy 
and need other treatment modalities like eculizumab 
which has been proven effective in many cases 
refractory to combination of plasmapharesis and 
immunosppressive therapy. 

 

Many patients with diarrheal/STEC-HUS have 
an especially severe course and are challenging to 

 

•

 

Cost

 

•

 

Plasmapheresis removes eculizumab from the 
circulation, which will impair its effectiveness. So 
when patient is shifted to eculizumab plasma 
exchange therapy has to be discontinued.[8,9].

 

V.

 

Concluion

 

Eculizumab use should be used for refractory 
TTP with normal ADAMTS 13 levels to plasma exchange 
therapy. Current guidelines suggest its use if patient fails 
to respond to plasma exchange after 2 weeks of daily 
but still not enough data is available to guide the 
duration of eculizumab use and use of complement 
testing to guide therapy. Early differentiation of typical 
versus atypical HUS can be very helpful in early 
administration and start of eculizumab therapy and can 
be very helpful for atypical HUS and effective in 
decreasing morbidity and ultimately progression to 
multisystem involvement like ESRD in many people.
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manage. Eculizumab could be appropriate in patients 
with normal ADAMTS13 activity who have not shown 
improvement after two weeks of daily plasma exchange. 
There is still not enough data to guide treatment based 
upon complement testing. Additional concerns with this 
approach include the following:

Latest Diag   nostic and Treatment Modalities for TTP



Algorithmic Approach to Diagnosis and Treatment of TTP
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Abstract-

 
Background:

 
Millions of children are still dying as a result of the preventable diarrheal 

disease than AIDS, malaria, and measles combined. 
 

Objective:
 
To determine the prevalence of diarrheal disease and associated factors among 

under 5 children in Enemay rural district, East Gojjam zone. 
 

Methods:
 
Community based cross sectional study was conducted on a sample size of 634.A 

multistage sampling technique in which seven from 34 kebeles were selected by simple random 
sampling and then proportional samples were drawn through systematic random sampling 
technique using the list of households who have children under five. The dependent variable was 
measured interms of the occurrence of loose/watery diarrhea for at least three times per day in 
the last two weeks before the survey. Data was collected through pretested structured 
questionnaire, and observation cheek list. It was collected by trained data collectors with the 
support of trained supervisors.
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Crossectional Survey; Assessment Of Diarrheal 
Disease Prevalence and Associated Factors 

Among Children Under Five In Enemay District, 
Northwest Ethiopia

Abebaw Ayele α, Worku Awoke σ & Molalign Tarekegn ρ

Abstract- Background: Millions of children are still dying as a 
result of the preventable diarrheal disease than AIDS, malaria, 
and measles combined. 

Objective: To determine the prevalence of diarrheal disease 
and associated factors among under 5 children in Enemay 
rural district, East Gojjam zone.

Methods: Community based cross sectional study was 
conducted on a sample size of 634.A multistage sampling 
technique in which seven from 34 kebeles were selected by 
simple random sampling and then proportional samples were 
drawn through systematic random sampling technique using 
the list of households who have children under five. The 
dependent variable was measured interms of the occurrence 
of loose/watery diarrhea for at least three times per day in the 
last two weeks before the survey.  Data was collected through 
pretested structured questionnaire, and observation cheek list.  
It was collected by trained data collectors with the support of 
trained supervisors. Data were coded, cleaned and entered 
into SPSS version 16 for univariate, bivariate and multivariate
analysis. Odd ratio with the corresponding 95% CI was used to 
measure the degree of association. 

Result: The two-week prevalence of diarrhea among under-
five children was 18.6 %. It was highly  associated with 
educational status (AOR, 2.49; 95% CI (1.28,4.83))and 
occupation of mother (AOR, 1.78; 95%; CI 1.05,3.00);  
availability of  proper waste disposal system in the household 
(AOR, 2.27;95% CI (1.40-3.68)), Measles vaccination status 
(AOR, 0.20; 95% CI, 0.10-0.37) and  vitamin A 
supplementation for  children under 5 years ( AOR, 3.98; 95% 
CI (2.42,6.53)) .

Conclusion: In order to reduce the magnitude of the disease, 
efforts need to focus on giving health education for mothers, 
the community to prepare proper liquid waste disposal system 
and strengthening vitamin A supplementation for children 
under 5.
Keywords: diarrhea, two week prevalence, ethiopia. 

Author α: GAMBY College of Medical Sciences, Bahir Dar, Ethiopia. 
e-mail: abebaw_1982@yahoo.com 
Author σ: Bahir Dar University, College of Medicine and Health 
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I. Introduction

espite there is a decline in the trend, millions of 
children under five are still dying as a result of the 
preventable diarrheal disease characterized by 

the passage of loose or watery stool for three or more 
times during a 24-hour’s period (Gerald T. Keusch, et 
al., 2001).  It is responsible for 17 % of all deaths (about 
2.5 million deaths each year) among children under-five 
years in the world which is higher than AIDS, malaria, 
and measles combined (UNICEF/WHO, 2009). 

The majority (42%) of this death is concentrated   
in the Sub-Saharan African countries including Ethiopia 
(88 per 1,000 live births) where hygiene and sanitation is 
poor (Bryce J, et al., 2005 and Central Statistical Agency 
[Ethiopia] and ICF International, 2011).  Recent national 
estimates indicate that, the two week period prevalence 
is approximately 13% (Central Statistical Agency 
[Ethiopia] and ICF International, 2011).  Moreover, local 
studies reported a prevalence rate of 31% in southern 
Ethiopia, 22.5% in Eastern part of Ethiopia and 18% to 
24.9 % in Northwest Ethiopia (Muluken D, et al., (2011), 
Shikur M, et al.,2013, Bezatu M et al.,2013, Amare D, et 
al 2007). 

Though these few reports were available, further 
evidence is required in different regions of the country 
where up to date information were not available to 
monitor the progress for the efforts done to achieve the 
millennium development goals.   This study will help as 
an input for decision-makers in the health department to 
prioritize interventions that are required to overcome the 
progression of the problem.

II. Methods

a) Study design and period
A community based cross sectional study was 

conducted among children less than 5 years of age in 
Enemay district. It is one of the 18 districts of east 
Gojjam zone, Amhara regional state located at 87 Kms 
away from Debre Markos town. In this districts there are 
34 kebeles, 7 health centers and 35 health posts are 
available to provide health service to the community. 

D
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b) Sample size determination 
The sample size was determined using single 

population proportion formula. The assumptions were Z 
critical for an alpha value of 0.05, Margin of error of 0.05, 
previous prevalence of 0.5, design effect of 1.5 and a 
non response rate of 10%. With the above assumptions 
the final sample size came up with 634.  

c) Sampling Method and procedure 
To select the sample First 7 kebeles were 

selected from 34 kebeles by simple random sampling 
technique; and then proportional allocation to 
population in each kebele was made to allocate the 
samples that were drown from the kebeles.  Finally 
using the list of household in the kebele the samples 
were drown every escape interval (K).   In cases where 
there was more than one child in a household, one child 
was selected using lottery method.   

d) Variables 
The study variables were selected after review 

of related literatures in the context of the study area. The 
outcome variable of this study was diarrheal disease 
and it was measured interms of the occurrence of loose/ 
watery diarrhea at least three times per day for the last 
two weeks. 

e) Data Collection and Analysis  
Structured questionnaires and observation 

checklist were prepared in English and translated to 
local language. Individuals with better experience has 
assigned as data collector and supervisor. Training was 
given on how to maintain the quality of data, ethical 
issues and the like.  After pretest the necessary 
corrections were made and then the actual data 

collection was undertaken. The Collected data were 
checked for errors and cleaned on daily basis. Finally it 
was coded, analyzed using SPSS version 16. Unvariate, 
bivariate and multivariate analysis was done. Results 
were presented using tables and figures. OR with 
corresponding 95% CI were used to determine 
relationships between selected predictor variables and 
diarrheal disease. 

f) Operational definition 

Hand-washing at critical times: Hand washing before 
and after cooking foods, after the latrine use.  
Proper hand washing: Hand washing with soap or ash 
at critical times.  

Kebele: The lowest government administrative hierarchy. 

g) Ethical Considerations  
Ethical clearance was obtained from the 

research and ethical review committee of GAMBY 
College of medical sciences. The health department at 
regional, zonal and districts level was communicated 
legally for its permission and each of the interviewers 
were requested verbal consent before the interviewee. 

III. Result 

a) Socio demographic and economic Characteristics 
A total of 634 households were included in this 

study with response rate of 100%.From the attendants of 
mothers, 579 (91.3) were married, illiterate 522(82.3), 
Orthodox by religion 579(91.3) and farmers by their 
occupational status 502 (79.2). The mean age of the 
child was 2.26 (± 1.123). 
  
 

Table 1 : Socio Demographic and Economic characteristics of households in Enemay district, Northwest Ethiopia 
2014 

Variable Category Frequency 

Number % 

Mother Educational Status  
  

Non educated 522 82.3 

Primary and above 112 17.7 

Occupation of mother 
  

Farmer 502 79.2 
Others 132 20.8 

Marital Status 
  
  
  

Married 579 91.3 

Unmarried 18 2.8 
Divorce 34 5.4 

Widowed 3 0.5 
husband Occupation 
  

Farmer 536 89.2 
Other 65 10.8 

House hold average income <600 122 28.0 
>600 313 72.0 

Age of the mother (years) 
  
  

15-24 81 12.7 
25-34 389 61.5 
>35 164 25.8 

Religion of mother 
  

Orthodox 579 91.3 
Muslim 55 8.7 

Crossectional Survey; Assessment Of Diarrheal Disease Prevalence and Associated Factors Among Children 
Under Five In Enemay District, Northwest Ethiopia
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Muslim 55 8.7
Family Size Less than or equal 

to four
289 45.6

Greater than four 345 54.4

Age of the child  (month) <6 124 19.6
7-11 173 27.3
12-23 133 21.0
24-59 204 32.2

Sex Male 335 52.8
Female 299 47.2

b) Environmental Characteristics related with study 
participants

From the total 634; most of the households ,565 
(89.1%) were accessed with improved water source and 
the distance to collect water took 16-30 minute for the 
majority ,350(55.2 %) of households. More than half of 
the respondents ,339(53.5%) were not using treated 
water for drinking. 

Most of the respondents, 517 (81.5%) have 
latrine in their households and the majority of them 

466(90%) were functional during the interview and most 
of them,348(67.3%) were using the latrine all the time.
During the period of data collections, feces was 
observed around the hole of 307(59.4%) latrine facilities 
and in the compound of 196(30.9%) household. Most of
the respondents were not prepared proper waste 
disposal system for both liquid and solid waste.

Table 2 : Environmental characteristics of households in Enemay district, Northwest Ethiopia 2014

c) Magnitude of diarrheal disease and Behavioral 
Characteristics related with Child care practice

In this study the prevalence of diarrheal disease 
among under five children was 18.6%. About 508 
(80.1%) children were initiated for breast feeding within 
one hour of delivery. Most  children,  460 (87.6%) started 
additional food after 6 months and the majority of them, 
253 (53 %) were started in the form of soft porridge.

During assessment of the critical hand washing 
trends in the study area; washing hand before food 
preparation ,532(83.9%) were the most frequently 
practiced and follows in sequential order, after toilet 

Variable Category Frequency
Number %

Source of water Improved 565 89.1
Un improved 69 10.9

Distance from
improved water source

<15 minute 234 41.4
16-30 minute 313 55.4
>30 minute 18 3.2

Drinking Water treatment Yes 295 46.5
No 339 53.5

Availability of latrine Yes 517 81.5
No 117 18.5

Function of latrine Functional 465 90.0
Non functional 52 10.0

Availability  of hand 
washing facility 

Yes 279 54.0
No 238 46.0

Feces in the latrine hole Yes 210 40. 6
No 307 59.4

Feces in the compound Yes 196 30.9
No 438 69.1

Animals in the house Yes 152 24.0
No 482 76.0

Type of liquid waste disposal Non proper 395 62.3
Proper 239 37.0

Type of solid waste disposal Un improved 342 53.9

Improved 292 46.1

visiting 498 (78.5%), before feeding the child 444(70%) 

Crossectional Survey; Assessment Of Diarrheal Disease Prevalence and Associated Factors Among Children 
Under Five In Enemay District, Northwest Ethiopia
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Table 3 : Behavioral characteristics of households in Enemay district, Northwest Ethiopia 2014 (Child care practice) 
Variable Response category Frequency 

Number % 
Diarrheal disease in the past two weeks Yes 118 18.6 

No 516 81.4 
Initiation of first breast milk  before 1 hr 508 80.1 

After 1 hr 126 19.9 
Age of Additional food started Under 6 months 65 12.4 

>= 6 months
 

460
 

87.6
 Type of additional food started

 
Soft Porridge

 
278

 
53.0

 
Other

 
181

 
34.5

 Porridge and Gruel
 

66
 

12.6
 Hand washing practice

       Before food preparation
 

Yes
 

532
 

83.9
 No

 
102

 
16.1

 
 
After toilet visiting

 
Yes

 
498

 
78.5

 No
 

136
 

21.5
      Before food eating

 
Yes

 
427

 
67.4

 No
 

207
 

32.6
      Before feeding the child

 
Yes

 
444

 
70.0

 No
 

190
 

30.0
 Latrine utilization by households

 
  
  

Sometimes
 

54
 

10.4
 Mostly

 
107

 
20.7

 Always
 

348
 

67.4
 During the winter

 
8
 

1.5
 Measles Vaccination

 
Yes

 
449

 
70.8

 No
 

185
 

29.2
 Vitamin A

 
Yes

 
475

 
74.9

 No
 

159
 

25.1
 

 d)

 

Factors associated with diarrheal disease among 
under five children Enemay district

 
In order to control the effect of Confounding first 

the association of each independent variable on the 
dependent variable was assessed and then those 
variables p value of less or equal to  0.2 were entered to 
multivariable analysis to identify their independent effect 

on diarrheal disease. At the end Mothers Education 
(AOR, 2.49; 95%CI, 1.28-4.83),Mother Occupation 
(AOR, 1.78; 95%CI, 1.05-3.00), Liquid waste disposal 
(AOR, 2.27; 95%CI, 1.40-3.68), Measles Vaccination 
(AOR, 0.20; 95% CI, 0.10-0.37) and Vitamin A 
supplementation (AOR, 3.98; 95%CI, (2.42-6.53).

 

Table
 
4
 
:  Factors associated with diarrheal disease among under-

 
five children in Enemay district, Northwest 

Ethiopia, 2014
 

Characteristics 

Diarrheal disease 

COR(95%CI ) AOR(95%CI) Yes 
 

No 
Age of mother 

   
 

15-24* 22 59 1.00 1.00 
25-34 64 325 0.52 (0.30,0.92) 0.48 (0.26,0.88) 
>35 32 132 0.65 (0.34,1.21) 0.62 (0.31,1.23) 
Age of the child 

   
 

< 6m* 11 113 1.00 1.00 
6-11M 35 138 2.60 (1.26,5.36) 2.16 (0.94,4.97) 
12-23M 30 103 

2.99 (1.42,6.27) 1.69 (0.65,4.38) 
>24 M 42 162 2.66 (1.31,5.39) 1.60 (0.63,4.03) 
Mothers Education 

   
 

measles and 475 (74.9%) took vitamin A 
supplementation.

and before food eating 427(67.4%). Besides, 
449(70.8%) under five children were vaccinated for 

Crossectional Survey; Assessment Of Diarrheal Disease Prevalence and Associated Factors Among Children 
Under Five In Enemay District, Northwest Ethiopia
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 Non educated 103 419 1.59 (0.88,2.85) 2.49 (1.28,4.83) 
Primary and above* 15 97 1.00 1.00 
Mother Occupation   

   
 

Farmer* 83 419 1.00 1.00 
Other 35 97 1.82 (1.15,2.86) 1.78 (1.05,3.00) 
Water treatment     
 Yes*                       45 250 1.00 1.00 

  No 73 266 1.52 (1.01,2.29) 1.07 (0.67,1.73) 
Liquid waste disposal 

   
 

 Non proper  90 305 2.22 (1.40,3.51) 2.27 (1.40,3.68) 
  Proper * 28 211 1.00 1.00 
Hand wash after toilet  

  Yes* 73 371 1.00 1.00 
 No 45 145 1.57 (0.1.03,2.39) 1.34 (0.85,2.13) 
Before child feeding  

   
 

 Yes* 73 354 1.00 1.00 
 No 45 162 1.34 (0.88,2.04) 1.12 (0.63, 1.97) 
Measles Vaccination 

   
 

 Yes* 99 350 2.5 (1.47  ,4.35) 
5.00 (2.70, 

10.00) 
  No                            19 166 1.00 1.00 
Vitamin A  

   
 

 Yes* 67 379 1.00 1.00 
   No                    51 137 2.10 (1.39,3.18) 3.98 (2.42,6.53) 

 

  

 

 

 
 

 

 

 
 

 

 
 

 

 

 

IV. Disscussion

The current study investigated the prevalence of 
diarrheal disease and its associated factors in under five 
children. Based on the study, the two-week period 
prevalence of diarrheal disease was 18.6 %. This was in 
line with the finding in the study done in   northern part 
of Ethiopia, 18.2% (Muluken D, et al., 2011), Eastern part 
of Ethiopia 22.5% (Amare D, et al., 2007) and North 
Gonder zone 17.9% (Mitike G, 2001) and it was lower 
than the finding in Arba Minch district 31% (Shikur M, et 
al, 2012) and Awi zone 24.9 % (Bezatu M,et al., (2013). 
However, the current finding was higher than the finding 

This difference might be due to the difference in hygiene 
and sanitation measures taken in Northeast Brazil where 
intervention was done before conducting the prevalence 
study.

In this study children living with non educated 
mothers were about 2.49 times more likely to develop 
diarrheal disease than those who were living with 
primary and secondary education level which is in line 
with the study done in Northern parts of Ethiopia 
(Muluken D, et al., 2011). This difference might be due 
to the fact that educated mothers are more likely to have 
better knowledge towards good hygienic, feeding and 
weaning practices.  

Those children from mothers who were farmers 
by their occupation were 0.44 less likely to 0.44 less 
likely to develop diarrheal diseases than children from 
mothers of others occupational category.  Even though 
not considered in the current study, the reason migh t be 
the difference in the variety of food items children took. 

Children from mothers who were farmers in Enemay 
district might gain Varity of food items as compared with 
those children from mothers who were not farmers.     

According to this study, children from 
households which dispose liquid wastes inappropriately 
were also 2.27 (AOR, 1.40-3.68) times more likely to 
develop diarrheal disease. district, Ethiopia (Girma R., et 
al, 2007). Liquid waste contains different pathogens 
which can cause diarrheal disease in children. The 
proper disposal of liquid waste protects food materials 
from contamination since flies cannot reach it easily. To 
the contrary if not disposed properly it will be easily 
accessible for flies that can transmit pathogens. 

Children who didn’t took vitamin A 
supplementation in the last six months of the study had 
shown 3.98 times more likely to develop diarrheal 
disease as compared with those who took vitamin A 
supplementation. This is because Vitamin A is one of the 
essential micronutrient which prevents infection and 
strength the immunity of human cells particularly in 
children (Imdad A., et al., 2011). Similar finding in line 
with the finding from Brazil where 20% difference in 
prevalence was observed among the groups who were 
taking Vitamin A as compared with who were not taking 
Vitamin A (Barreto ML, et al., 1994)

The unusual thing which was observed in this 
study and to discuss was that, children who were 
vaccinated for measles were 5 times more likely to 
develop diarrheal diseases than those who were not 
vaccinated. In the current study, vaccination status of 
children were not checked by card rather it was 
determined by the response of parents, this might 
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V.

 

Conclusion

 

Children in the study area were still suffering 
from this preventable diarrheal disease. Mother’s 
educational and occupational status, inappropriate 
liquid waste disposal method, children vitamin A 
supplementation and measles vaccination status were 
the main factors associated with the two week 
prevalence of diarrhea. It is recommended that the 
health department in the study area should designing a 
mechanism to raise awareness of mothers towards 
diarrheal disease prevention, proper sanitation and 
hygiene measures with special emphasis to proper 
liquid waste disposal system , strengthening vitamin A 
supplementation program to give for every child of 6 
months and above and further research is 
recommended identify the effect of  measles vaccination 
on  the occurrence of diarrheal disease among children 
of under five years old. 

 

VI.

 

Acknowledgements

 

 References  Références Referencias

 1.

 

Gerald T. Keusch, O F, Alok B. (2001) Disease 
Control Priorities in Developing Countries, 371-388 
http://www.

 

sciencepublishinggroup.com/journal/

 
paperinfo.aspx?journalid=251&doi=10.11648/j.sjph
.20130102.19.

 
2.

 

UNICEF/WHO(2009), Diarrhea: Why children are still 
dying and what can be done, http://www.wsscc.org/

 
resources/resource-publications/diarrhoea-why-chil-
dren-are-still-dying-and-what-can-be-done

 3.

 
Bryce J, Boschi-Pinto C, Shibuya K, E. BR (2005). 
The Child Health Epidemiology Reference Group. 
WHO Estimates of the Causes of Death in Children. 
Lancet; 365:1147-52. http://www.who.int/bulletin/

 volumes/

 

86/5/

 

07-048769/en/

 4.
 

Central Statistical Agency [Ethiopia] and ICF 
International

 
(2011):  Ethiopia Demographic and 

Health Survey. Addis Ababa, Ethiopia and 
Calverton, Maryland, USA: Central Statistical 
Agency and ICF International; 2012.  

 5.
 

Muluken D, Abera K, Worku T.Predictors of under-
five childhood diarrhea (2011): Mecha District, West 
Gojam, Ethiopia. Ethiop. J. Health Dev.;25;(3):192-
200.

  6.
 

Shikur M, Marelign T, Dessalegn T (2012). Morbidity 
and associated factors of diarrhea diseases among 
under-

 
five children in Arba-Minch district, Southern 

Ethiopia. Science Journal of Public Health 2013; 
1(2): 102-106. http://article.sciencepublishinggroup. 
com/pdf/10.11648.j.sjph.20130102.19.pdf 

7. Bezatu M, Yemane B, Alemayehu W (2013). 
Prevalence of diarrhea and associated risk factors 
among children under-five years of age in Eastern 
Ethiopia: A cross-sectional study Jornal of 
preventive medicine; Vol.3, No.7, 446-453 http://dx. 
doi. org/10.4236/ojpm.2013. 37060. 

8. Amare D, Fasil T, Belaineh G(2007). Determinants of 
under-five mortality in Gilgel Gibe Field Research 
Center, Southwest Ethiopia .Ethiopian Journal of 
Health Development; 21(2). http://ehp.niehs.nih. 
gov/isee/PDF/ isee11Abstract00476.pdf 

9. Mitike G (2001). Prevalence of acute and persistent 
diarrhea in North Gondar Zone, Ethiopia. East Afr 
Med J; 78(8):44-48. ). Tropical pediatrics 2000, 46: 
282-287. 

10. Girma R, Wondwossen B, Bishaw D, Tefera B 
(2007). Environmental determinants of diarrhoea 
among under-five children in Nekemte Town, 
western Ethiopia. Ethiopia Journal of Health 
Sciences; 18(2): 39-44. 

11. Barreto ML, Genser B, Strina A, Teixeira MG, Assis 
AM, RegoRF et al(2007). Effect of city-wide 
sanitation programme on reduction in rate of 
childhood diarrhoea in northeast Brazil: assessment 
by two cohort studies. Lancet; 370: 1622-1628. 

12.

 Imdad A, Yawar Yakoob M, Sudfeld C, A Haider B, E 
Black R and A Bhutta  Z(2011). Impact of vitamin A 
supplementation on infant and childhood mortality. 
BMC Public Health; 11(Suppl 3):S20. 

13.

 Barreto ML, Santos LM, Assis AM, Araújo MP, 
Farenzena GG, Santos PA, Fiaccone RL (1994). 
Effect of vitamin A supplementation on diarrhoea 
and acute lower-respiratory-tract infections in young 
children in Brazil.Lancet. Jul 23; 344(8917):228-31. 

 

create problem in giving the correct response about 
which type of vaccine the child took.  

We would like to thank Bahir Dar University, 
GAMBY College of Medical Sciences and participants of 
the study. 

Crossectional Survey; Assessment Of Diarrheal Disease Prevalence and Associated Factors Among Children 
Under Five In Enemay District, Northwest Ethiopia



Global Journal of Medical research: F 
Diseases 
Volume 14 Issue 3 Version 1.0  Year  2014 
Type: Double Blind Peer Reviewed International Research Journal 
Publisher: Global Journals Inc. (USA) 
Online ISSN: 2249-4618 & Print ISSN: 0975-5888 
 

 

Effect of Supplementation of Mulberry leaf Powder on the 
Blodo Sugar levels of the Selected NIDDM Subjects

          

    By Manju Vani M
 
& Jyothi A

  

Sri Padmavathi Mahila Viswavidyalayam, India
    

                                                                                                                                                                                  
Abstract- Diabetes is a disorder characterized by the passage of sweet urine, excessive urine 
production, thirst, excessive hunger and in some cases, weight loss. Diabetes mellitus can be 
defined as a group of disorders with a common characteristic of hyperglycemia. Hyperglycemia 
means an elevated level of glucose in the blood. In the management of diabetes mellitus, diet 
has been recognized as a corner stone of therapy. In recent years, there has been much 
speculation over the dietary formulation, which may be the most effective in achieving better 
control of blood sugar and in addition, is most likely to prevent or delay the debilitating 
complications of diabetes. The present study was designed to see the effect of supplementation 
of mulberry leaf powder supplement on NIDDM subjects. An initial sample of 200 NIDDM 
subjects were randomly selected from one private and two government health centers of Tirupati 
who were between the age group of 30 to 60 years. A purposive sample of n=120 NIDDM 
subjects were selected from which control group n=60 and experimental group n=60 were 
divided. Mulberry leaf powder supplementation was given for experimental group for a period of 
60 days. Results reveals that a significant difference at 1% was identified in the experimental 
group of subjects when compared to the control group clearly tells that mulberry leaf powder 
supplementation helped in controlling blood sugar levels.   

GJMR-F Classification : NLMC Code: WD 200 

 

EffectofSupplementationofMulberryleafPowderontheBlodoSugarlevelsoftheSelectedNIDDMSubjects                                                                         
                                               

                                                  Strictly as per the compliance and regulations of: 

 

© 2014. Manju Vani M & Jyothi A. 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 inany medium, provided the original work is properly cited. 
 



Effect of Supplementation of Mulberry leaf 
Powder on the Blodo Sugar levels of the 

Selected NIDDM Subjects
Manju Vani M α & Jyothi A σ

Abstract- Diabetes is a disorder characterized by the passage 
of sweet urine, excessive urine production, thirst, excessive 
hunger and in some cases, weight loss. Diabetes mellitus can 
be defined as a group of disorders with a common 
characteristic of hyperglycemia. Hyperglycemia means an 
elevated level of glucose in the blood.  In the management of 
diabetes mellitus, diet has been recognized as a corner stone 
of therapy. In recent years, there has been much speculation 
over the dietary formulation, which may be the most effective 
in achieving better control of blood sugar and in addition, is 
most likely to prevent or delay the debilitating complications of 
diabetes. The present study was designed to see the effect of 
supplementation of mulberry leaf powder supplement on 
NIDDM subjects. An initial sample of 200 NIDDM subjects 
were randomly selected from one private and two government 
health centers of Tirupati who were between the age group of 
30 to 60 years. A purposive sample of n=120 NIDDM subjects 
were selected from which control group n=60 and 
experimental group n=60 were divided. Mulberry leaf powder 
supplementation was given for experimental group for a period 
of 60 days. Results reveals that a significant difference at 1% 
was identified in the experimental group of subjects when 
compared to the control group clearly tells that mulberry leaf 
powder supplementation helped in controlling blood sugar 
levels.      

I. Introduction 

ulberry leaf is commonly used for sericulture in 
almost every part of the world. But its potential 
to be utilized for human consumption is not well 

recognized. Many studies reveal that, mulberry has the 
properties of reducing blood serum glucose, lowering 
blood cholesterol and lipid levels, fighting arterial plaque 
etc. Various components present in mulberry that 
attribute to such therapeutic benefits are GABA (Gamma 
Amino Butyric Acid), Phytosterol DNJ (Deoxy 
Nojirimycin) flavonoids, alkaloids, steroids.  

The primary goal in the management of 
diabetes mellitus is the attainment of near-normal 
glycaemia. In India, more than half of patients have poor 
glycaemic control and have vascular complications. 
Therefore, there is an urgent need to develop novel 
therapeutic agents of diabetes without the development 

and progression of complications or compromising on 
safety. Hence the present study was undertaken to see 
the effect of mulberry leaf powder on the selected 
NIDDM subjects.   

     

 
 

 

 

III. Materials & Methods 

An initial sample of 200 NIDDM subjects with 
the age group of 30 – 60 years were randomly selected 
and a purposive sample of n=120 NIDDM subjects 
were selected, from which control group (n=60) and 
experimental group (n=60) subjects were divided. The 
experimental samples were given 30gm of mulberry leaf 
powder and are advised that, the dietary supplement 
can be mixed and ingested with plain water, butter milk, 
tea even with foods like breakfast items, snacks, soups 
etc for a period of 2 months. Blood glucose were 
analyzed using glucometer.  The SPSS (13.1 version) 
package programme was used for statistical analysis of 
the data. Means and standard deviations were 
calculated. Independent sample student’s t-test was 
used to know the significant difference between the 
independent like blood sugar variables. Paired t-test 
was used to know the significant difference between 
experiment and control groups.  

IV. Results & Discussion 

As per the objectives of the study the sample 
study consists of selected NIDDM subjects in the age 
group of 30 to 60 years.   Initially the nutritional status of 
randomly selected 200 diabetic subjects was assessed 
with the help of a well designed questionnaire.   
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II. Objectives of the Study

- To assess the nutrient intake of the selected 
diabetes NIDDM subjects.  

- To study the supplementation of mulberry leaf 
powder and its effect on controlling the blood 
sugar levels in the selected NIDDM subjects. 



 

 

 

Table 1 :

 

Percentage distribution of the sample according to their   nutrient intake

 
S.No

 

Type of work

 

Males

 

Females

 

Energy

 

(K.Cal)

 

CHO (g)

 

Proteins

 

(g)

 

Fats

 

(g)

 

Energy

 

(K.Cal)

 

CHO

 

(g)

 

Proteins

 

(g)

 

Fats

 

(g)

 

1.

 

Sedentary

 

2800

 

500

 

97

 

45

 

2665

 

475

 

90

 

44

 

2.

 

Moderate

 

2330

 

380

 

90

 

50

 

2035

 

400

 

60

 

35

 

3.

 

Heavy

 

work

 

2540

 

290

 

100

 

60

 

2490

 

420

 

90

 

50

 
 

Table-1 shows the percent prevalence of 
selected diabetic patients with regard to diet pattern. 
The mean intake of calories were found to be 2800 k.cal 
among male sedentary workers and 2665 k.cal among 
female sedentary workers whereas the normal 
requirement range of male sedentary workers is 2400 k. 
cal and among females 1800kcal. 

 

This clearly shows that the study subjects are 
not following diabetes menu plan regularly. The mean 
calorie intake observed was 2330 k.cal in male 
moderate workers and among females the mean calorie 
intake was 2035 k.cal the intake was less than the 
recommended dietary allowances whereas the normal 
requirement range of male moderate workers is 3900 
k.cal and in females it is 3000 k.cal.

 

From the present study it is clearly evident that 
in the sedentary workers intake of calories was more. 
The reason is in the diet survey through 24 hour –recall 
method of selected diabetic patients that it has seen 
that consumption of calories was higher than the 
recommended values. Consumption of

 

fruits and 
vegetables is considerably low. Foods such as meat, 
chicken, eggs, and milk are taken more than the 
vegetables, cereals, pulses and grains that increased 
the calorie levels.

 

As per the second objective mentioned in the 
study, supplementation of mulberry leaf powder was 
given to the selected experimental group of subjects for 
a period of 60 days and the results were analyzed are 
given Table-2.

 
 

Table 2 :

 

Mean blood Sugar levels of the selected diabetic patients

 
S.No

 

Group

 

Test

 

Blood Sugar

 

(mg/dl)

 

Normal Value:

 

70-125 (mg/dl)

 

N

 

Standard 
Deviation(±)

 

t-value

 

p-value

 
1.

 

Control Group

 

Initial

 

145.93

 

60

 

62.89

 

1.88

 

0.06

 

Final

 

145.82

 

60

 

63.04

 

2.

 

Experimental 
Group

 

Initial

 

114.82

 

60

 

45.40

 

5.72**

 

0.00

 

Final

 

88.77

 

60

 

22.89

 

  

 

            ** Significant at 1 percent level

 

The blood sugar levels of the selected NIDDM 
patients are given in the table-2. In the present study a 
significant difference of blood sugar was found in both 
control and experimental groups after supplementation 
of mulberry leaves. In the control group the mean blood 
sugar level change from 145.93 ± 62.89 mg/dl to 
145.82 ± 63.04 mg/dl which is not statistically 
significant. 

 

Hence it is clearly understood that as the 
control group is not given any supplementation there 
was no decrease in blood sugar levels. 

 

In the experimental group that is after 
supplementation of mulberry leaf powder, the mean 
blood sugar levels were decreased to 88.77 ± 22.89 
mg/dl from 114.82 ± 45.40 mg/dl. Hence it is clear that 
the mulberry supplementation has shown a remarkable 
decrease in blood sugar levels when compared to 
control group and is shown in figure no.1.
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Fig
 
1 : Change in the blood sugar levels of the selected type II diabetic patients

V.
 

Conclusion
 

The approach to the dietary treatment of 
diabetes and the therapeutic implications of mulberry 
has been illustrated in many investigations.  No disease 
evokes greater emphasis on dietary management than 
diabetes. A well managed diabetic is one who no longer 
dreads the disease, has good life expectancy, has been 
guided correctly to understand the status of the health 
develops skills to manage this disease and leads near 
normal, active and healthy life.  In conclusion the 
present study provides the data suggest that, mulberry 
therapy is capable of enhancing glycemic control in 
NIDDM subjects.  

 

VI.
 

Recommendations
 

Mulberry is grown for sericulture practices in 
several centuries. Recent researches tell that mulberry 
has created a new dimension that it has been cultivated 
even for human consumption because of its nutritive 
values and its therapeutic properties as well as low cost 
and without any side effects.  Instead of drug therapy, 
mulberry leaves can be used as a natural diabetic 
treating herb. So that, mulberry farming can generate 
income for its farmers not only through sericulture, when 
it is utilized for human consumption can also generate 
income for the mulberry farmers. 
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Institutional Fellow of Open Association of Research Society (USA) - OARS (USA)
Global Journals Incorporation (USA) is accredited by Open Association of Research 
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional 
Fellow of Open Association of Research Society” (IFOARS).
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papers of other institutions after obtaining our consent. The second review will be 
done by peer reviewer of Global Journals Incorporation (USA) 
The Board is at liberty to appoint a peer reviewer with the approval of chairperson 
after consulting us. 
The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind 
peer reviewed paper at their end to the board for the verification and to get 
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of 
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be 
discussed separately.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to 
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it 
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly 
functioning successfully for one year, we can consider giving recognition to your 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
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proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our 
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 In addition to above, if one is single author, then entitled to 40% discount on publishing 
research paper and can get 10%discount if one is co-author or main author among group of 
authors.

 The Fellow can organize symposium/seminar/conference on behalf of Global Journals 
Incorporation (USA) and he/she can also attend the same organized by other institutes on 
behalf of Global Journals.

 The Fellow can become member of Editorial Board Member after completing 3yrs.
 The Fellow can earn 60% of sales proceeds from the sale of reference/review 

books/literature/publishing of research paper.
 Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and 

can also get an opportunity to join as member of the Editorial Board of Global Journals 
Incorporation (USA)

 • This individual has learned the basic methods of applying those concepts and techniques to 
common challenging situations. This individual has further demonstrated an in–depth 
understanding of the application of suitable techniques to a particular area of research 
practice.

 In future, if the board feels the necessity to change any board member, the same can be done with 
the consent of the chairperson along with anyone board member without our approval.

 In case, the chairperson needs to be replaced then consent of 2/3rd board members are required 
and they are also required to jointly pass the resolution copy of which should be sent to us. In such 
case, it will be compulsory to obtain our approval before replacement.

 In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and 
binding to everyone.                                                                                                                                             
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Process of submission of Research Paper     
  

The Area or field of specialization may or may not be of any category as mentioned in 
‘Scope of Journal’ menu of the GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
GJHSS. For Authors should prefer the mentioned categories. There are three widely 
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at 
Home page. The major advantage of this coding is that, the research work will be 
exposed to and shared with all over the world as we are being abstracted and indexed 
worldwide.  

The paper should be in proper format. The format can be downloaded from first page of 
‘Author Guideline’ Menu. The Author is expected to follow the general rules as 
mentioned in this menu. The paper should be written in MS-Word Format 
(*.DOC,*.DOCX). 

 The Author can submit the paper either online or offline. The authors should prefer 
online submission.Online Submission: There are three ways to submit your paper: 

(A) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

(B) If you are using Internet Explorer, then Direct Submission through Homepage is 
also available. 

(C) If these two are not conveninet , and then email the paper directly to 
dean@globaljournals.org.  

Offline Submission: Author can send the typed form of paper by Post. However, online 
submission should be preferred.                                                                                                                       
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Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

You can use your own standard format also. 
Author Guidelines: 

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

 Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial, 
while peer reviewer justify your paper for publication. 

Scope 

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of 
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology, 
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization. 
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global 
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will 
not be accepted unless they have wider potential or consequences. 

2. ETHICAL GUIDELINES 

 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings. 
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before 
submission 

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According 
to the Global Academy of R&D authorship, criteria must be based on: 

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. 

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

XI



 

 
 

 
 

 

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 . 
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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 

                 
  

    

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

XIX



 

 
 

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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A

 

Acutediastolic

 

· 1

 

C

 

Chestphysical

 

· 1

 

D

 

Diastolic

 

· 1, 9

 
  

Dyspnea

 

· 1, 3, 8, 9, 10

 

E

 

Eculizumab

 

· 12, 15

 

Escherichia

 

· 13, 14

 

G

 

Glycolipid

 

· 12

 

H

 

Hyperglycemia

 

· 25

 

I

 

Idiopathic

 

· 12, 13

 

Inappropriately

 

· 16, 23

 

M

 

Minnesota

 

· 4

 

Myocardial

 

· 1, 3

 

P

 

Proteolysis

 

· 12

 

T

 

Thrombocytopenic

 

· 12, 15, 16, 17

 

W

 

Wilcoxon

 

· 4
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