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Abstract 

Increasing population and limited resources, cause health systems face with difficulty in provision of 

adequate and quality health services. Such problems necessitate proper planning for health human 

workforce through logical estimation of needed resources. This study aimed to estimate nursing staff 

requirement in a trauma hospital affiliated by Qazvin University of Medical Sciences through application of 

WISN method in 2016. To do so a cross-sectional study was carried out in emergency department of a 

trauma training hospital in Qazvin. Workload Indicator of Staffing Needs (WISN) method which was 

recommended by WHO for estimation of required health staff based on their workload and time spent was 

applied. The available working hours in a year for nursing staff was calculated to be 1909. Based on 

calculations, the number of required nurses was estimated 49 which regarding to 55 number of available 

workforce, surplus of nursing staff was proved. Furthermore the work pressure at the department was 

obtained 1.3 depicting no burden of workload on current nursing staff. Excess of health manpower in a 

special department might be due to their improper distribution in a hospital which probably cause serious 

problems associated with inefficiency and waste of valuable resources. To this issue, application of a logical 

scientific method for estimating required number of health human resources in hospitals could be 

beneficial for the whole health system.  

Keywords: estimate, nursing staff, emergency department, Workload Indicators of Staffing Need. 

 

Introduction 1 

Provision of adequate health services is an important 2 
issue for development of every country. Accordingly, 3 
Health manpower plays a significant role in delivering 4 
sufficient and quality health services to population. 5 
Therefore having proper number of workforce with 6 
necessary knowledge and competency has got a notable 7 
importance. In fact policy makers and health authorities 8 
should guarantee that adequate number of workforce 9 
with essential competences is at place in the right time 10 
to ensure a well performing health system. Inequality in 11 
health human resources supply and demand has a 12 
negative effect on both quality of provided services and 13 
enforcement of unnecessary costs on health systems (1). 14 

In health sector, human resources are principle inputs 15 
which constitute determinant portion of costs. 16 
Oversupply imposes high expenditures while over 17 
demand remains a considerable portion of patient 18 
population with unmet health needs (2, 3). Presently, 19 
health services managers are concerned about high 20 
expenditures and inappropriate quality of health services 21 
leading by disproportion of workforce. To avoid such 22 
potential problems, a logical scientific human resource 23 
planning is needed to be applied. The most significant 24 
step in such planning is to find out current supply of 25 
manpower, predict future requirements and discover 26 
relative shortages. To approximate appropriate number 27 
of health workforce, there are several forecasting 28 
methods (4). World Health Organization introduced 29 
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Workload Indicators of Staffing Need (WISN) as a 1 
useful and simple estimation method for the purpose 2 
(5,6). The model proved its effectiveness in health 3 
planning through applying in different health systems 4 
worldwide (7-11). Literature confirmed that WISN as a 5 
workload based method provides accurate staffing 6 
requirements comparing to those models mainly 7 
focusing on current supply of health manpower (12). It 8 
also proposes decent strategies for re-ordering defined 9 
workers in jobs at different organizational levels (13). 10 

Among different clinical groups working in hospitals, 11 
nurses have got a special importance due to their direct 12 
and long-time contact with patients. Therefore a 13 
systematic planning for their adequate provision is a real 14 
necessity. Many researches have confirmed the need for 15 
logical nursing staff planning in diverse hospital 16 
divisions, particularly emergency department for its 17 
principal character of providing vital and prompt 18 
services to patients (4). Estimating the number of 19 
requisite workforce through a biased subjective 20 
assessment tool provides non-accurate results which 21 
might bring devastating results for a health system (4). 22 
Consequently authorities and hospital managers should 23 
take up objective estimation methods for forecasting 24 
required health manpower to prevent harmful effects 25 
bringing as a result of mistaken information in this 26 
regard (14, 15). In this study, we attempted to estimate 27 
the required number of nursing staff in an emergency 28 
department of a trauma hospital affiliated by Qazvin 29 
University of Medical Sciences in Iran in 2016.  30 

Research Design and Methods 31 

This was a descriptive cross sectional study in a trauma 32 
training hospital in Qazvin which used WISN 33 
methodology to estimate number of required nursing 34 
staff in an emergency department in 2016. Two 35 
measures regarding to staffing estimation were 36 
provided; the difference between current and required 37 
number of workforce (surplus or shortage) and indicator 38 
of workload pressure on health employees (WISN 39 
ratio). We applied interviewing with nursing staff, ED 40 
supervisor and Matron to collect data for necessary 41 
calculations (including total available working time 42 
(AWT), time spent for each work activity and total 43 
volume of work activities in a specific department). In 44 
addition, a qualified researcher observed all activities 45 
done by nursing staff in a working day for a week to 46 
validate the quality of gathered data. As a final point an 47 
inclusive list of activities with necessary data on spent 48 
time and workload was gathered.  49 

To state in detail, WISN method was followed in seven 50 
stages to calculate nursing staff requirements. First, 51 
number of leaves or absences (B) and public holidays 52 
(C) was lessened from total working hours (A) in a year 53 
to calculate AWT. Second, health service activities were 54 
defined as job components including health services, 55 
support and additional activities. Third, activity 56 
standards were identified for each categorized activities 57 
in terms of unit time or rate. Afterward, allowance 58 
standard in place of necessary time to perform support 59 
and additional activities was measured through CAS 60 
(%) and IAS, correspondingly. Fourth, workload 61 
standard was calculated in relation to healthcare services 62 
by subsequent formula: 63 

Workload standard = (AWT/unit time) or (AWT*rate) 64 

Additionally, allowance factor for support and 65 
additional activities was computed by bellow formulas. 66 

CAF=1/ [1– (Total CAS/100)] 67 

IAF=Total IAS/AWT 68 

Sixth, number of requisite staff was calculated by 69 
multiplying total required staff for health service 70 
activities and category allowance factor (CAF) followed 71 
by plusing individual allowance factor (IAS) to it.  72 

Required staff= (number of staff performing health 73 
service activities × CAF) + IAF 74 

In the final stage, we analyzed and interpreted WISN 75 
results in two ways. The difference between required 76 
number and available staff revealed possible surplus or 77 
shortages; while dividing the number of available staff 78 
by the number of required ones showed workload 79 
pressure. Score of 1 showed normal workload and 80 
balance in staff number, score lover than 1 represented 81 
shortage in human resources and score higher than 1, 82 
stunt for nursing surplus and insufficient workload.  83 

Results 84 

Study results showed that Available Working Time for 85 
nurses in the emergency department was obtained 1909 86 
hours. In fact their non-working days per year were 87 
calculated through adding annual leaves due to sickness, 88 
holidays and casual leaves (53 days or 9 weeks per year 89 
(53*7=371 hours)). Then through deducing this number 90 
from available working time per staff for delivering 91 
health services, 1909 hours was obtained as AWT. 92 
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Table 1 depicts hospital statistics regarding to health 1 
service activities performed in the emergency 2 
department. Furthermore, standard and actual workload 3 

are presented in the table to calculate nursing staff 4 
requirements based on workload.  5 

Table 1. Estimation of Nursing Staff Requirement based on Health Services Activities 

According to relevant formulas described in methodology section, total CAS and CAF for support activities was 

calculated 35.4% and 1.5 relatively (table 2). 

Table 2. Estimation of Allowance Factor for Support Activities 

Required 

number of staff 

Annual 

workload 

(number) 

Standard 

Workload 

Activity 

standard 

(min) 

Workload component Health service Activities 

0.32 35968 112294 1 Transfer patient to ED Triage 

0.46 51384 112294 1 Document medical history 

0.13 7707 57848 2 Housing Injection 

0.074 17617 238625 0.5 Check vital sign  

0.004 224 57848 2 Patient Transfer Level 1 to 

CPR room 

0.27 10276 38180 3 Patient dressing  

1.35 51384 38180 3 Check vital sign Emergency and monitoring 

0.9 51384 57848 2 Drug injection 

0.9 51384 57848 2 Serum injection 

1.69 12846 7616 15 Suturing 

10.1 25692 2545 45 Wound dressing 

0.97 23122 23862 5 ECG 

1.35 2569 1909 60 Transfer patient to other 

hospitals 

1.8 51384 28492 4 Request for laboratory test 

0.47 17984 38180 3 Blood reservation 

3.11 17984 5784 20 Blood injection 

0.71 41107 57848 2 Transfer patient to CT scan 

0.27 1027 3818 30 Intubation   

0.04 1027 23862 5 Suction  

2.15 51384 23862 5 Request for laboratory test   

2.15 51384 23862 5 Vein puncture (IV)  

0.18 2055 11229 10 bladder catheterization   

0.13 5138 38180 3 Patient preparation for shunt  

0.44 25692 57848 2 Narcotic drug injection  

0.27 15415 57848 2 Set the monitoring device  

0.26 672 2545 45 CPR  

0.27 1027 3818 30 Day visit for Chest tube and 

DPL 

 

0.71 41107 57848 2 Transfer patient to radiology  

0.14 273 1909 60 patient visit  

A. All staff needed for health service activities: 31.638 

Percentage 

working time 

Actual working time 

(hour per year) 

Activity standard 

(min)  
Activity  Department of activity  

45.76 51384 1 Complete triage form  Triage  

 15.85 17796 1 Record patient information 

28.8 32339 1 Complete outpatient 

medical records 

0.72 273 3 Take over triage devices 

672.92 51384 15 Write down nursing report Emergency and monitoring 

84.7 32339 3 Complete outpatient form 

44.7 10276 5 Check MRI forms 

11.17 2569 5 Complete patient referral 

form 
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Allowance standard for additional activities was 

computed by IAS and the required number of staff for 

additional activities was measured by IAF formula, 

which was obtained 0.16 (Table 3). 

 

Table 3. Estimation of Individual Allowance Factor for Additional Services 

Annual IAS IAS (Actual working time per 

person) 

Number Activity type 

144 2 hours a month 

12 in a year 

Educational class(6 nurse)  

Additional 

activities  144 1 hours a month 

12 in a year 

Meeting(12 nurse) 

20 10 minute a week 

39 week 

Other class(3 nurse) 

  Individual Allowance Factor: 0.16 

Total required staff= (A*B)+C= (31.638*1.55)+0.16= 49.2 

 

Finally, the gap between available and required staff 

was calculated 15, indicating the need for more working 

staff. Based on obtained statistics, there is 64 available 

nursing staff in the emergency department of study 

hospital while 49 nurses are required to fulfill current 

workload. Consequently, work pressure was obtained 

1.3 showing nursing surplus and insufficient workload. 

82.8 19045 5 Check patient medical 

record 

71.06 41107 2 Check radiology forms 

71.06 41107 2 Check CT Scan forms 

223.4 51384 5 Complete patient 

education form 

134.58 51384 3 Complete patient 

evaluation form 

0.5 120 5 Complete Accident form 

223.4 51384 5 Complete Risk consent 

form 

178.73 41107 5 Follow up sonography 

result 

178.73 41107 5 Follow up radiology result 

3.35 128 30 Patient consultation 

0.47 273 2 Complete narcotic request 

form 

44.41 25692 2 Complete narcotic injection 

form 

0.72 273 3 Complete patients statistics 

0.39 224 2 Complete CPR form 

47.1 17984 3 Complete blood 

transfusion form 

82.8 19045 5 Complete operating room 

consent form 

3.6 273 15 Handover ED drugs 

14.3 273 60 Handover narcotic drugs 

2266.02%   Total CAS for all nurse 

35.4   Total CAS one nurse=Total CAS for all nurse/ number of nurse 

1.55   B. CAF=1/[1-(total CAS/100)] 
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Discussion 

As demand for health services is increasing worldwide, 

there is a necessity for effective human resource 

planning with a particular emphasize on scientific and 

logical estimation of required human resources. Human 

resources working in hospitals or healthcare institutes 

have absorbed the highest portion of health system 

budget (near to 60%). This fact emphasizes the need for 

correct manpower planning. Lack of proper planning 

particularly in relation to nursing staff who have 

significant role in providing healthcare services for 

patients is a matter of concern that could result in 

disproportionate workforce bringing about working 

pressure, employee dissatisfaction, decreased quality of 

services offered to patients and waste of money (16). 

Furthermore among services provided for patients, the 

most vital and important one is emergency care which 

rendered to patients at EDs. In the case of sufficient 

workforce, these services can be provided to prevent 

damages caused by accidents, injuries or other 

emergency events. To provide adequate workforce in a 

health organization, there is a requisite to apply 

appropriate method for projecting essential number of 

workforce based on some relevant criteria. There are 

numerous forecasting methods for the purpose; each 

with their own strength points and shortcomings (17-

19). Looking for a right mean, WHO introduced 

Workload Indicators of Staffing Need (WISN) as a 

practical, straightforward and quick estimation method 

for predicting workforce necessities in the process of 

human resource planning (5, 6). WISN is a supportive 

administration tool which facilitates credible decisions 

about employment, allocation and expansion of health 

manpower sector (20). 

Study results disclosed a significant difference between 

available and required number of nursing staff. Based 

on obtained statistics, there is 64 available nursing staff 

in the emergency department of study hospital while 49 

nurses are required to fulfill current workload. Thus, 

work pressure was obtained 1.3 showing nursing surplus 

and insufficient workload. Similarly, a study conducted 

by Saikat Das confirmed extra number of existing health 

workers with WISN ratio of 1.38. In six maternity wards 

of Kolkata Medical College, number of available nurses 

was 34; while their required number was estimated to be 

25 (21). In another study Sadeghifar et al. found that 

among 62 hospital wards, seven of them encountered 

with surplus of health workers (22).Ly, Kouanda and 

Ridde in their research conducted in a hospital maternity 

ward in Ouagadougou, Burkina Faso found that 

available working staff in study workplace was twice 

greater than the required estimation. To effectively deal 

with such a problem, redistribution of workforce was 

recommended to employ workers in areas where there is 

essential need for their services (23). Following the 

surplus of health workforce estimated in Aiken and 

Hadley study, they proposed the necessity for 

restructuring labor force in hospitals by reducing the 

employment quota of licensed practical nurses (LPN) 

(24). Literature suggested that strengthening the quality 

and quantity of nursing personnel in nursing homes 

would lead to efficient and rational use of hospital 

emergency room visits, decreased inpatient stays and 

consequently less need to employ excessive nursing 

staff (25). Studies also mentioned nursing surplus as the 

result of disequilibrium between the need for their 

services and supply for labor. To deal with situation, 

applying methods for estimating human resources with 

emphasize on workload and time spent for each work 

activity could be beneficial and save high expenditures 

caused as a result of incorrect human resource 

estimations (5, 26-28).  

Through appropriate application of WISN method in a 

health manpower planning process, both micro and 

macro levels of a health system can benefit from created 

balance between numbers of staff employed in a 

workplace and available workload. The method also 

ensures efficient employment of health manpower by 

preventing over or under estimation of required staff in 

a logical, evidence-based manner. Despite numerous 

benefits of WISN model, some limitations still remain 

to be considered. A wide range of variables affecting 

manpower supply and demand, their possible 

interactions and dynamic nature are not possible to be 

considered in this method. 
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 8 

Abstract 9 

Purpose: breast cancer is the most common cancer among women. 16% of total cancers are assigned to 10 

breast cancer and it is also the fourth cause of death among American women. One of the treatments is 11 

surgery and removal of the cancerous lump. The problem of the method is relapse of cancer. Cancer relapse 12 

is one of the issues that based on it doctors decide whether surgery is done for patient. So construction a 13 

prediction model for breast cancer relapse can help doctors decision making considerably.  14 

Method: 627 females above 30 years were selected by simple sampling. Data was collected a questionnaire 15 

including demographic specification, awareness questions and attitude and performance. Data was 16 

analyzed by combination of decision tree and Cuckoo search algorithms.  17 

Findings: results show that suggested algorithm has 92.67% accuracy for using tree decision and 93.63% for 18 

using combination of two algorithms.  19 

Conclusion: it has been proved suggested algorithm has high accuracy in prediction of breast cancer relapse 20 

and has 6.37% error that is acceptable. 21 

 22 

Keywords: Breast cancer, Data Mining, Decision Tree, Cuckoo Search Algorithms 23 

 24 

Introduction 25 

Breast cancer is the most common cancer among 26 

American women and the second cause of death in 27 

Iran(1,2). Based on statistic of WHO in 2011, breast 28 

cancer is the fifth cause of death due to cancer in the 29 

world with 508000 death of 54 million death in world. 30 

Breast cancer is the first cause of death due to cancer 31 

among women(3). Based on America Cancer 32 

Association in 2012, the number of new cases of cancer 33 

among women was estimated 232 340 subjects and the 34 

number of death due to breast cancer was 39620(4). 35 

Generally one person of every 8 women get breast 36 

cancer during her life and of 36 women with breast 37 

cancer, one person died(5).  38 

One of the treatment methods is surgery. In some of 39 

cases largeness of tumor cause removal of whole breast 40 

but after surgery, cancer relapse again that called 41 

relapsing breast cancer. Breast cancer relapse can be 42 

divided into 3 groups based on relapse location: local 43 

recurrence that is developed in first place of cancer, 44 

regional recurrence that is developed in same region of 45 

body and perhaps in same breast or armpit or chest of 46 

same breast and finally interval recurrence in which the 47 

breast cancer was treated and removed might be the 48 

cause of next cancers in each part of body. This type of 49 

cancer first permeates armpit and then to bone and other 50 

internal organs such as lungs and intestine and etc. 51 

In this article we want to present a model using data 52 

related past patients and data mining algorithms that 53 

predict cancer relapse with high accuracy. Also we 54 

attempt to increase accuracy by presenting new method. 55 

This paper is as follow: in section 2, suggested method 56 

was presented and described and conclusion, suggested 57 

method and concluding remark followed.  58 
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Suggested method  1 

Decision tree is one of the strongest algorithms in data 2 

classification and it is popular because of rule 3 

production. But because decision tree algorithm uses 4 

entropy method for tree construction, in this paper one 5 

method was suggested that improved accuracy of 6 

decision tree using optimization algorithm. We change 7 

the node selection criteria for tree construction from 8 

entropy to combination of entropy and Cuckoo 9 

optimization algorithm and we obtained results that 10 

have high accuracy compared to decision tree. The 11 

reason for Cuckoo algorithm is its power for solving 12 

continuous problems in relation with similar algorithms. 13 

In following 2.1, 2.2 and 2.3 sections describe suggested 14 

method.  15 

Decision Tree 16 

Decision tree models are able to represent knowledge in 17 

a flexible and easy form. Their popularity is a result of 18 

interpretability and implementation easily. The first 19 

decision tree generating algorithm is introduced by. 20 

Selecting an attribute to place at the root node is the first 21 

step to construct a decision tree, and then make one 22 

branch based on an attribute value test. This process is 23 

repeated recursively on each branch as a result only 24 

those in stances could actually reach the branch. Once 25 

all cases at a node have satisfied a certain criterion, stop 26 

developing the part of the tree. Calculate the 27 

Information Gain for each attribute and choose the one 28 

that gains the most information to split on root. The first 29 

measure called entropy that characterizes the purity of 30 

an arbitrary collection of instances is defined as: 31 

𝐸𝑛𝑡𝑟𝑜𝑝𝑦(𝑆) = −∑𝑝𝑖𝑙𝑜𝑔2(𝑝𝑖)𝑐
𝑖=1  

(1) 

pi is the proportion of S belongings to class i. The 32 

information gain, Gain (S, A) of an attribute A, the 33 

expected reduction in entropy caused by partitioning the 34 

examples according to this attribute relative to S, is 35 

defined as: 36 

𝐺𝑎𝑖𝑛(𝑆, 𝐴) = 𝐸𝑛𝑡𝑟𝑜𝑝𝑦(𝑆)− ∑ 𝑆𝑣𝑆 𝐸𝑛𝑡𝑟𝑜𝑝𝑦(𝑆𝑣)𝑉𝑎𝑙𝑢𝑒(𝐴)  

(2) 

Where value (A) is the set of all possible values for 37 

attributes A, and Sv is the subset of S for which attribute 38 

A has valued v. Decision tree approach is a popular 39 

technique for classification and has been widely used in 40 

the community of data mining. Trees are constructed to 41 

try and maximize their mean classification accuracy e.g. 42 

Decision tree approach is composed of three basic 43 

elements, decision nodes corresponding to attributes, 44 

edges or branches corresponding to the different 45 

possible attributes and leaves including objects that 46 

typically belongs to the same class. Several algorithms 47 

for building decision trees have been developed such as 48 

ID3, C5.0 and CART. Classification and regression 49 

trees (CART) is especially a classification method that 50 

has been successfully used in many classification 51 

applications including cancer survival groups and credit 52 

scoring. Furthermore, CART is a nonparametric 53 

statistical method via both categorical and continuous 54 

variables. When the dependent variable is categorical, 55 

CART produces a classification tree; if it’s continuous it 56 

will lead to a regression tree(6). 57 

Cuckoo Search 58 

In operations research, cuckoo search is an optimization 59 

algorithm developed by Xin-she Yang and Suash Deb in 60 

2009(7,8). It was inspired by the obligate brood 61 

parasitism of some cuckoo species by laying their eggs 62 

in the nests of other host birds (of other species). Some 63 

host birds can engage direct conflict with the intruding 64 

cuckoos. For example, if a host bird discovers the eggs 65 

are not their own, it will either throw these alien eggs 66 

away or simply abandon its nest and build a new nest 67 

elsewhere. Some cuckoo species such as the New World 68 

brood-parasitic Tapera have evolved in such a way that 69 

female parasitic cuckoos are often very specialized in 70 

the mimicry in colors and pattern of the eggs of a few 71 

chosen host species Cuckoo search idealized such 72 

breeding behavior, and thus can be applied for various 73 

optimization problems(9). 74 

Classification using Decision Tree Optimization 75 

https://en.wikipedia.org/wiki/Operations_research
https://en.wikipedia.org/wiki/Optimization_(mathematics)
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Xin-she_Yang
https://en.wikipedia.org/wiki/Obligate_parasite
https://en.wikipedia.org/wiki/Obligate_parasite
https://en.wikipedia.org/wiki/Cuckoo
https://en.wikipedia.org/wiki/New_World
https://en.wikipedia.org/wiki/Tapera
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Solving problem needs proper data structure according 1 

to decision tree optimization. After designing data 2 

structure, decision tree is optimized using Cuckoo 3 

algorithm.  4 

Designing data structure for Decision Tree  5 

Two dimensional arrays are used for storing decision 6 

tree. The number of column is same as nodes of 7 

decision tree and it had three rows. For example, we 8 

need array with 8 columns and 3 rows for saving 9 

decision tree in figure 2. The first row of this array is 10 

saved in two modes, if its value is positive means the 11 

non-leaf nodes and otherwise means leaf node. So in 12 

figure 2, columns 1, 2 and 6 show non-leaf nodes and 13 

other columns show leaf nodes. Second row refer to 14 

parent index. For example in figure 1column 2, value of 15 

second row equal to one and show that parent of second 16 

node place in first column and if second column equal 17 

to 0 it refer to root node. Third row show limb of tree. 18 

For example in figure 1 column 6, the value of column 6 19 

equal to 3 and show that limb of the node is 3. If third 20 

column equal to 0 it refer to root node.  21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

                         32 

Figure1. Suggested structure for storing decision tree 33 

The construction method of decision tree is In order 34 
which means that firstly right side of root is made and 35 
then left side and finally node in right side. Selection 36 
criterion in decision tree is entropy. Algorithm is end 37 
when there is no mode or feature (use of majority voting 38 
rule).  39 

Optimizing Decision Tree by Cuckoo algorithm 40 

There are two problems in suggested decision tree, it is 41 
entropy algorithm and its answer is not optimum 42 
therefore Over fitting problem is occurred. 43 

In this paper it was suggested selection criterion 44 
changed to combination of Cuckoo optimization 45 
algorithm and entropy. In order to find optimum tree, all 46 
different modes of tree drawing and rate of accuracy 47 

 1 2 3 4 5 6 7 8 

1 1 3 -2 -1 -1 4 -2 -1 

2 0 1 2 2 1 1 6 6 

3 0 1 2 1 2 3 2 1 

1 

1 

3 4 

1 2 3 

2 1 2 1 

1 1 2 2 
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(Optimality) should be considered. We call each of 1 
these modes permutation. Each permutation is array that 2 
its size is number of tree nodes and its members is tree 3 
nodes. The problem of finding optimum tree is NP-4 
complete problem and it is from factorial order. For 5 
example as seen in figure 1, firstly the column1 is 6 
selected based on entropy criterion then column 3 and 7 
finally column 4 are selected. So selection of standard 8 

algorithm consequently is based on 1, 3 and 4 columns. 9 
It can create 4 different modes of decision tree. 10 
Therefore, in order to prevent searching whole search 11 
space meta-heuristic algorithms should be used. In this 12 
research Cuckoo optimizing algorithm was used. We 13 
produce one permutation by Cuckoo algorithm 14 
according to number of problem columns (nodes of 15 
tree). In figure 1 one case of permutation is seen.  16 

 17 

1 2 3 4 

2 4 1 3 

Figure 2. Creation of a permutation of 4 elements 18 

Then based on permutation, we place second column 19 
instead of first column and third column instead of  20 
fourth column and first column instead of third one and 21 
the tree become as shown in figure3. As you see in 22 

figure3, changing column selection (features) lead to 23 
change tree structure and the number of nodes might be 24 
become more or less.  25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

Figure 3. New tree due to changing elements permutation 35 

Production different permutations is same as Traveling 36 
Salesman Problem (in Traveling Salesman Problem, 37 
there are some cities and we know cost of going straight 38 
from one city to other. It is good to select the city that is 39 
least cost and start from one city and pass all the cities 40 
one time and go back to first city. If we nominated cities 41 
with number 1 to N, answer of Traveling Salesman 42 
Problem is one permutation of numbers). But there is a 43 
different that instead estimating distance for fitness 44 
equation we draw a tree and then accuracy of tree is 45 
selected as fitness function.  46 

Traveling Salesman Problem is a discrete problem but 47 
the Cuckoo algorithm in continuous data is used and 48 
however its discrete version is presented but it don’t 49 
have power of continuous  version that is why we 50 
change Habitat structure (structure of every answer from 51 
Cuckoo optimizing algorithm is called Habitat)   as 52 
follow to produce permutation problem. Amount of 53 
Habitat is dependent to number of permutation (number 54 
of features) and numbers between 0 and 1 that are 55 
produced randomly (figure 4). 56 

 57 

2 

1 3 

1 2 3 

3 1 2 1 2 

1 

1 2 3 1 2 
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1 2 3 4 

0.9058 0.1270 0.9134 0.6324 

Figure 4. Suggested Habitat structure 1 

Then number 1 replaced by lowest element and number 2 
2 instead of next element which its result is shown in 3 
figure 5.  4 

1 2 3 4 

3 1 4 2 

Figure5. Converting Habitat structure to permutation structure by help of ordering 5 

Now we can solve the problem by Cuckoo algorithm. In 6 
figure6, general scheme of suggested and in Figure1 7 
parameters of Cuckoo algorithm is observed. Parameters 8 
of the initial population, minimum and maximum of 9 
laying eggs, number of generation, number of cluster, 10 

movement coefficient and Cuckoo maximum for next 11 
generation were estimated through try and error and 12 
amount of other parameters were determined based on 13 
problem features.  14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

Figure 6. General scheme of suggested method 32 

Tree evaluation by Test data 

Tree with new permutations 

Accuracy of Tree 

Creation of a permutation 

by Cuckoo optimization 

algorithms 1 2 3 ... n 
Fitness Function 

0~1 0~1 0~1 ... 0~1 

 

2 

1 3 

1 2 3 

3 1 2 1 2 

1 

1 2 3 1 2 
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Table 1. Cuckoo algorithm parameters 1 
Row Parameter Name Amount of Parameter 

1 Initial population of  Habitat 
Number of initial population is same as features numbers and 

numbers are between 0 and 1 

2 Fitness function Accuracy of algorithm for drawing tree 

3 Number of initial population 10 

4 Low and high limit of Habitat Low limit is 0 and high limit is 1  

5 Minimum and maximum of laying eggs Minimum is 2 and maximum is 3 

6 Number of generation 10 

7 Number of cluster  Between 2 and 3 

8 Movement coefficient Between 0 and 1  

9 Maximum of Cuckoo for next generation 30 percent population increase compared with previous generation 

 2 

Results of suggested method 3 

One of the most important parts of one theory is 4 
perform experiments and confirm the results. MATLAB 5 
software is used for testing suggested method in system 6 
with 4GH Processor and 6GH memory. Data was 7 
collected in Jahad Daneshgahi Professional clinic in 8 
Khozestan Province.  9 

Used data 10 

In this project collected data of 750 subjects with breast 11 
cancer in in Jahad Daneshgahi Professional clinic in 12 
Khozestan Province was used. In this database 18 13 
features are considered for each patient (Table 2). 14 
Regarding great losing of data, only information related 15 
to 627 subjects is usable. Therefore in this paper records 16 
of 627 patient with breast cancer was used.  17 

Table2. Features of patient with breast cancer belong to used database in this paper 18 

Row   Name  Detailed information 

1 Age   Between 40-80  

2 Marital status 

- Single  

- Married  

- Divorced  

- Widow 

3 Menace status  

- Before Menopause  

- After Menopause  

- Beginning Menopause  

4 Education 

- Illiterate  

- Elementary 

- Middle 

- Diploma 

- Academic 

5 Surgery  

- Keeping Breast 

- Remove Breast 

- Remove Some of Breast 

6 Chemotherapy Between 1 and 9 

7 Radio therapy Between 1 and 9 

8 Hormone therapy Between 1 and 9 

9 Hormone therapy kind There are 4 kind of drugs that are used by doctor's diagnosis 

10 Size of tumor Between 1 to 10 cm 

11 Lymphatic tumor Size of tumor in lymphatic gland 

12 Relapse  Relapse of cancer after surgery 

13 Clinical stage Between 1-5 

14-17 Answer of 4 tests  

18 Relapse of cancer  Have two values : 1 and 0 

 19 

Pre-processing  20 Two preprocessing stage are applied on data including 21 
estimation of lost data and Dimensionality Reduction. 22 
SPSS.V20 Software was used for pre-processing.  23 
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Estimation of lost data  1 

Expectation Maximization (EM) was used for 2 
estimation of lost data. The most popular statistical 3 
method for estimation of lost data is EM. This algorithm 4 
was introduced for the first time in 1977 by Dumpster, 5 
Lardy and Rubin  6 

and later in 2007 it is developed by Mac Lachlan [15]. 7 
In EM method in order to obtain amount of one 8 
variable, other variables are used (Expectation) and then 9 
algorithm test whether the given amount is the most 10 
probable (Maximization) or not. If not, one more 11 
probable value is attributed and it continues until lead to 12 
the most probable value. EM is a good technique that is 13 
always used in data analysis for management of lost 14 
data. In fact, EM can overcome some of the limitation 15 
of other methods such as means and regression. In spite 16 

of means and regression methods, EM considers 17 
Standard Errors in the problem(10). 18 

Dimensionality Reduction 19 

PCA algorithm was used for Dimensionality Reduction 20 
which is one of the most popular algorithm and the 21 
number of size reduced to 9. This technique is linear. It 22 
means that omitting insignificant coefficient obtained by 23 
the conversion, amount of lost information is less rather 24 
than other methods. However the application of PCR is 25 
not limited to Dimensionality Reduction, it is used in 26 
pattern determination and face recognition. Schematic 27 
view of Dimensionality Reduction is shown in 28 
figure7(11).  29 

 30 

 31 

Figure 7. Schematic view of Dimensionality reduction(11) 32 

Evaluation 33 

After data pre-processing, algorithm data is divided 34 
training and testing data through three methods: 35 

 60% of data for training and 40% of data for 36 
testing 37 
 70% of data for training and 30% of data for 38 
testing 39 
 Use of K-Fold and K values that is considered 40 
between 2-10 41 

Suggested algorithm is applied on training and testing 42 
data. Four parameters Confusion Matrix, Sensitivity, 43 
Specificity, Accuracy and time in implementing 44 
algorithm are used(12). 45 

 46 

 As it can be seen in table 3, the best accuracy in 47 
decision is obtained in 2-Fold method that approached 48 
to 67.92% and in combination of decision tree and 49 
Cuckoo algorithm the best accuracy is observed in 30-50 
70 method and approach to 93.63%.  51 

Table 3. Comparison suggested algorithm and decision based on Confusion Matrix  ، Sensitivity  ،  Specificity، Accuracy and time 52 
in implementing algorithm. 53 

R
o

w
 

Classification of 

Testing and 

Training Data 

Decision Tree Decision Tree and Cuckoo 

Confusion Sensitivity Specificity Accuracy Time in sec Confusion Sensitivity Specificity Accuracy 
Time in sec 

1 40-60 
Training 

267 0 
100% 100% 100% 

0.0620 

275 0 
100% 100% 100% 41.9002 

0 142 0 134 

Test 166 10 88.51% 89.25% 89.01% 162 7 90.50% 92.55% 91.21% 
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20 77 17 87 

2 30-70 

Training 
308 0 

100% 100% 100% 

0.0857536 

308 0 
100% 100% 100% 

57.2744406 0 170 0 170 

Test 
126 9 92.65% 86.76% 90.69% 

129 6 
94.85% 91.18% 93.63% 

10 59 7 62 

3 2-Fold 

Training 
225 0 

100% 100% 100% 

0.099459 

211 2 
99.06% 98.45% 98.83% 

76.867181 0 117 2 127 

Test 
205 14 

94.91% 88.80% 92.67% 
218 13 

95.61% 88.50% 93.26% 
11 111 10 100 

4 3-Fold 

Training 
245 0 

100% 100% 100% 

0.189269 

238 2 
99.58% 98.57% 99.21% 

133.751573 0 135 1 138 

Test 
187 12 

92.57% 88.12% 91.09% 
188 16 

94.95% 84.91% 91.45% 
15 89 10 90 

5 4-Fold 

Training 
276 0 

100% 100% 100% 

0.282686 

273 0 
100% 100% 100% 

203.854951 0 151 0 154 

Test 
159 10 

91.91% 88.10% 90.66% 
157 14 

89.71% 82.72% 87.50% 
14 74 18 67 

6 5-Fold 

Training 
300 0 

100% 100% 100% 

0.373323 

300 1 
99.34% 99.38% 99.35% 

260.462161 0 165 2 161 

Test 
138 7 

91.39% 89.71% 90.87% 
129 13 

88.36% 81.94% 86.24% 
13 61 17 59 

7 6-Fold 

Training 
319 0 

100% 100% 100% 

0.515255 

322 0 
100% 100% 100% 

319.714683 0 174 0 172 

Test 
119 5 

91.54% 91.53% 91.53% 
112 10 

88.89% 84.13% 87.30% 
11 54 14 53 

8 7-Fold 

Training 
334 0 

100% 100% 100% 

0.564478 

336 0 
100% 100% 100% 

382.960599 0 182 0 180 

Test 
106 4 

91.38% 92.16% 91.62% 
100 8 

89.29% 85.45% 88.02% 
10 47 12 47 

9 8-Fold 

Training 
346 0 

100% 100% 100% 

0.649599 

348 0 
100% 100% 100% 

452.020309 0 188 0 186 

Test 
94 5 

90.38% 89.13% 90% 
88 8 

87.13% 83.33% 85.91% 
10 41 13 40 

10 9-Fold 

Training 
355 0 

100% 100% 100% 

0.731513 

356 0 
100% 100% 100% 

533.972962 0 193 0 192 

Test 
80 9 

89.89% 80.43% 87.76% 
80 7 

87.91% 83.72% 86.57% 
9 37 11 36 

11 10-Fold 
Training 

363 0 
100% 100% 100% 

0.839930 

346 0 
99.73% 100% 99.82% 604.033401 

0 197 1 195 

Test 72 10 91.14% 77.78% 86.29% 75 5 89.29% 87.18% 88.62% 

 1 

As it is observed in Tables 3, the maximum amount of 2 
Accuracy, Specificity and Sensitivity parameters is 3 
belong to suggested method and in sum it shows better 4 
performance in relation to decision tree.  5 

Comparison with other Algorithms  6 

With help of Weka software, we selected two nearest 7 
neighbor algorithms(13) and decision tree J48(14) 8 
regarding type of data for comparing suggested 9 
algorithm with other algorithms that its output is shown 10 
in table 4. As it shown in table 4 suggested algorithms 11 
has better performance in relation to other algorithm 12 
from Sensitivity, Specificity and Accuracy.13 

Table 4. Comparison Suggested algorithm with two algorithms J48 decision tree and Nearest neighbor 14 
Row  Algorithm Type of training Sensitivity Specificity Accuracy 

1 
Decision Tree J48 

Training 96.7427% 95.3216% 96.2343% 

Testing 87.7551% 90.2439% 88.2979% 

2 
Nearest Neighbor 

Training 96.0912% 92.9825% 94.9791% 

Testing 85.034% 73.1707% 82.4468% 

3 
Suggested Algorithm 

Training 100% 100% 100% 

Testing 94.85% 91.18% 93.63% 

 15 
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Conclusion and Discussion 1 

In this paper it is proved that non-linear classification is 2 
needed for obtaining proper database for patients with 3 
breast cancer and also it is determined for non-linear 4 
classification we can use evolutionary combination such 5 
as decision tree and Cuckoo algorithm. In Cuckoo 6 
algorithm it was determined that this algorithm has high 7 
power in solving problems and has good accuracy but it 8 
is time consuming. In this paper one method is 9 
presented for prediction breast cancer relapse that it 10 
provides higher percent.  11 

And also we attempt increase accuracy of the method by 12 
introducing combination algorithms (optimized decision 13 
tree and Cuckoo algorithm). Finally it was attempted to 14 
prove efficiency of algorithm by comparing suggested 15 
algorithm and decision tree j48 and nearest neighbor.  16 

Data mining algorithms in medical field should be 17 
proper from specificity and sensitivity and if one of 18 
them is low, algorithm is not acceptable. Here it is 19 
proved that by combining decision tree and Cuckoo 20 
algorithms we can optimize specificity and sensitivity 21 
parameter.  22 

Suggestions 23 

Now for continuing researches in this area following 24 
cases are suggested: 25 

 Non-linear algorithms such as artificial neural 26 
network(15) or Bayesian networks(16) can be used 27 
instead of decision tree. 28 
 In suggested system, 18 features are used. 29 
Mammography results can be used and lead to better 30 
output for determination algorithm. 31 
 We can use another type of decision tree such 32 
as fuzzy decision tree.  33 
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Abstract  

This research study intends on determining the goodness of fit in the three-factor model (DSM-of Mental 

Disorders, 4
th

 Edition, 2000) and four-factor model (King et al, 1998 and Simms et al, 2002) of post-traumatic 

stress disorder symptoms among the Iranian population. 200 individuals diagnosed by psychiatrists with 

PTSD based on DSM-TR-IV norms and qualified in structured clinical interviews for DSM disorders (SCID) 

participated in this research. Convenience sampling is adopted in this research. Patients with PTSD were 

assisted by PCL-C test. The research data were analyzed by SPSS18, confirmatory factor analysis statistical 

method, and LISREL 8.50. The results show best fitting in the King four-factor model in the Iranian 

population compared with DSM-IV three-factor model and Simms four-factor model which implies 

consistency with DSM-V of Mental Disorders.  

Key Words: Post-traumatic Stress Disorder (2000), King four-factor model (1998), Simms four-factor model 

(2002), DSM-IV three-factor (2000)  

 

Introduction 

Victims of disasters such as war, economic collapse, 

child abuse, domestic violence, rape, natural disasters or 

life-threatening accidents suffer from post traumatic 

physical and mental reactions (Brewin, 2003). Such 

events include an adaptive response associated with high 

levels of stress. In such circumstances stress or 

psychological pressure acts as a defense mechanism that 

is an emergency response to a life-threatening incident 

associated with the sympathetic nervous system 

discharge. Stress, involving feelings of anger and fear, if 

chronic may cause serious health problems in 

individuals; and thus people feel negative about (Van 

Doornen). Cortisol and adrenaline are released in 

response to stress activating cognitive memories stored 

in the amygdala (van Doornen, 2004). Moreover, to deal 

with the risks, severely affects stressed memories plays 

the vital role in order to save life on time. However, 

when an accident with great impact on an individual 

makes its difficult for an individual to return to pre-

accident normal state, the individual continues 

expanding stress and sympathetic reactions.  

Most people retain pre-accident normal state after a 

traumatic event as a result of inner flexibility (Bonanno, 

2004). However, some remain at a level of stress and are 

constantly re-experiencing the incident. Other symptoms 

that should be thought after a traumatic event include 

avoidance of stimuli associated with the trauma. But, the 

individual may suffer from posttraumatic stress disorder 

for the continuation of these symptoms (Wasmer, 2010). 

After insertion of posttraumatic stress disorder in the 

third edition of the diagnostic manual of mental 

disorders and scientific discourse in this regard; then, 

several revisions have been made on the version. One of 

the main discussions is about paragraph (A). The third 

version reads traumatic events cause significant 
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symptoms of distress almost for all. The revision added 

a second point to the paragraph: traumatic event must be 

outside the range of normal experience. In the fourth 

version, cognitive reaction is added as a factor and 

factor (A) is divided into two (Breslau & Kessler, 2001).  

The DSM- IV symptoms of post-traumatic stress 

disorder are categorized in three categories: criterion 

“B”re-experiencing the trauma through recurrent, 

involuntary, and intrusive memories, traumatic 

nightmares, dissociative reactions (flashbacks, cognitive 

reactions, and physiological reactions). Criterion “C” 
cognitive avoidance and numbing including seven 

symptoms (efforts to avoid thoughts, feelings, or 

conversations associated with the trauma; efforts to 

avoid activities, places, or people that arouse 

recollections of the trauma; inability to recall an 

important aspect of the trauma; markedly diminished 

interest or participation in significant activities; feeling 

of detachment or estrangement from others; restricted 

range of affect (e.g., unable to have loving feelings  and 

sense of a foreshortened future), and criterion “D” 
arousal" five symptoms (difficulty falling or staying 

asleep; irritability or outbursts of anger; difficulty 

concentrating; hypervigilance; exaggerated startle 

response). 

A few studies have supported the three-factor design 

implicitly expressed in the DSM (eg Cordova et al., 

2000; Taft et al., 2007) (Watson, 2009), while many 

analyses show that the other models fit significantly the 

data. As a result, alternative models have been proposed. 

In recent years, evidence increasingly has got close in 

two similar four-factor structures, two have been 

emphasized more: King four-factor model (1998), and 

Simms four-factor model (2002), the first model, first 

found by King et al (1998) follows the DSM- IV, except 

for the avoidance marks are distinicted from anesthetic 

(numbing) cognitions (feelings) symptoms and Criterion 

C is classified into two symptoms of persistent effortful 

avoidance of distressing trauma-related stimuli after the 

event (trauma-related thoughts or feelings, and trauma-

related external reminders (e.g., people, places, 

conversations, activities, objects, or situations) and 

anesthetic factors including five indicators (inability to 

recall key features of the traumatic event, indifference, 

detachment, constricted effect or limited range of 

desires, and sense of a foreshortened future) (Watson, 

2009).This model leads to the factor structure composed 

of re-experiencing, avoidance, and arousal and cognitive 

numbing. King et al., studied a broad population of male 

Vietnam veterans who were seeking treatment based on 

confirmatory factor analysis (1998). Their data model 

did not show a good fit with DSM-IV. The second 

model proposed and supported by Simms (2002) and 

later was referred to as the Simms model includes four 

factors: re-experiencing, avoidance, arousal and 

boredom (restlessness). In this model, the factor re-

experience remained unchanged and should reflect a 

specific component of posttraumatic stress disorder. In 

this model, the factor boredom integrates arousal and 

cognitive numbing reflecting a non-specific component 

of posttraumatic stress disorder in common with other 

mood and anxiety disorders (Simms, 2002).  Currently, 

high arousal factor is merely defined by two symptoms 

of criterion D in the DSM (hypervigilance, exaggerated 

startle response reaction). The third factor in the Simms 

et al structure,  “boredom” (restlessness) includes five 

symptoms “cognitive numbing” of criterion C (markedly 

diminished interest or participation in significant 

activities, Feeling of detachment or estrangement from 

others, restricted range of affect, sense of a 

foreshortened future, and inability to recall an important 

aspect of the trauma) and the rest of three remaining 

criterion D symptoms (difficulty falling or staying 

asleep, irritability or outbursts of anger, difficulty 

concentrating) (Watson, 2009). Simms model conducted 

on a broad sample of Persian Gulf War veterans showed 

good fit (Simms et al., 200). This model have been 

conducted on samples such as western and central 

Africa refugees (Rasmussen et al., 2007) as well as the 

study of the students exposed to traumatic events 

(Lancaster et al., 2009). There are contraversaries on the 

diagnosis made in the post-traumatic stress disorder, 

therefore, to provide a system of diagnosis in order to 

develop a revised version of the DSM-V seems 

necessary (Vassmer, 2010). The DSM- V classifies 

symptoms of post-traumatic stress disorder in four: 

criterion B “re-experiencing” includes five symptoms 

(recurrent, involuntary, and intrusive memories; 

traumatic nightmares, dissociative reactions, intense or 
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prolonged distress after exposure to traumatic reminders 

and Marked physiologic reactivity after exposure to 

trauma-related stimuli), criterion C “avoidance” includes 

two symptoms (trauma-related thoughts or feelings; 

trauma-related external reminders), criterion D “ 
negative alterations in cognitions and mood” includes 

seven symptoms (inability to recall key features of the 

traumatic event, persistent (and often distorted) negative 

beliefs and expectations about oneself or the world, 

persistent distorted blame of self or others for causing 

the traumatic event or for resulting consequences, 

persistent negative trauma-related emotions, markedly 

diminished interest in (pre-traumatic) significant 

activities, feeling alienated from others, and constricted 

effect or persistent inability to experience positive 

emotions), and criterion E “arousal” includes six 

symptoms (irritable or aggressive behavior, self-

destructive or reckless behavior, hypervigilance, 

exaggerated startle response, problems in concentration 

and sleep disturbance (America Psychiatric Association, 

2013). Few studies have implicity supported the three-

factor in Diagnostic and Statistical Manual. Much 

analysis shows other models fit the data significantly 

better. Recently, evidence increasingly approaches each 

in two similar four-factor structures. The first model, 

first proposed by King et al (1998) follows DSM, except 

for that the symptoms of criterion C are classified into 

two avoidance symptoms and five numbing factors. The 

second model proposed by Simms et al (2002) includes 

a hyper arousal, but this is now only defined by two of 

the symptoms of criterion D in the DSM 

(hypervigilance, exaggerated startle response). The 

fourth factor structure by Simms et al., “boredom” 
includes five criterion C symptoms (alienation, 

constricted cognition, sense of a foreshortened future, 

inability to recall key features of the traumatic event ) 

and three criterion D symptoms including (sleep 

disturbance, irritability and difficulty concentrating 

(Watson, 2009). Palmer et al. (2007) results are 

compatable in posttraumatic stress symptom with 

significant overlap between major depressive disorder 

and post-traumatic stress. Grant et al., (2008) examined 

the structure of post-traumatic stress disorder in a 

sample of survivors of motor vehicles accidents. They 

defined re-experiencing, avoidance and symptoms of 

arousal, as post-traumatic stress disorder symptoms, 

while eight items “boredom” specified a new factor. 

Grant et al., (2008) found a depression symptom factor 

with much stronger correlation with boredom symptoms 

compared with post-traumatic stress disorder in general. 

Simms et al. (2002) studied relations between the scale 

of symptoms of posttraumatic stress and general distress 

symptom using Anxiety Inventory. Depression showed 

stronger coorelation with boredom compared to othe 

three post-traumatic stress disorder symptoms. Watson 

(2009) reported: post-traumatic stress disorder 

symptoms show moderate to high correlation with 

depression indicators clearly containing significant 

amounts of major distress variance of negative 

cognitions. In addition, individual symptoms show a 

quite different correlation with depression all across the 

time and throughout method. The results show the value 

of conducting separate studies on the issue. The most 

important point is that restlessness symptoms are 

strongly related to depression on Simms et al (2002); in 

fact, they virtually have a lot more to doo 

withdepression than the general anxiety. Remaining 

symptoms show very similar relationships with 

depression and anxiety showing a little specificity 

(Watson, 2009). 

A large overlap in symptoms is observed among post-

traumatic stress disorder and other mental disorders. 

According to Brewin physiological and cognitive 

arousal perceived in anxiety disorders along with  the 

sense of detachment, indifference and helplessness about 

the future observed in the depression, and insomnia, 

impatience and problems in concentration may be 

perceived in both depression and the inclusive anxiety 

disorders, but classified by factors hypervigilance and 

exaggerated fear. In addition, Horowitz argues that, 

posttraumatic stress disorder and mixed grief disorder 

(that is not of common mental disorders) also have 

common indicators such as avoidance, sleep 

disturbances, disinterest or lack of participation in 

activities (Horowitz, 1997; Van den Bo et al., 2001). 

Both King and Simms models were used in several 

studies. In most studies, the Simms vs. King indicated 

better model fitting (for example, Shevlin et al., (2009) 

and Lancaster et al., (2009)). However Elhai et al., 

(2009) distinguishes between the population of a 

specific trauma (worst trauma in a person's life) and a 

general trauma (general experience of trauma) 

suggesting that the two statistical populations show 

different models of fitting; in a sense that a specific 
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statistically heterogeneous population vulnerable to 

trauma shows better fitting to Simms model, while King 

model best fits in the general population exposed to 

trauma. In addition, vulnerable population not exposed 

to trauma but involved with the stressful conditions in 

life shows the best fit with King Model. This distinction 

and the difference seemed to well be appropriate in 

Elhai et al., (2009), Naifeh et al. (2008) and Shevlin et al 

(2009). The studies indicate symptoms scales to a 

specific trauma (worst trauma in a person's life) shows 

better fitting in Simms model while King Model shows 

better fit addressing symptoms in general scales (without 

reference to a specific traumatic event). Therefore, the 

assessing methodology tends having impact on the data 

fitting in the factor models. Vassmer (2010) in Master 

thesis entitled “Factor structure of post-traumatic stress 

disorder”  compares the six-factor nested models, King 

et al.,(1998) model and Simms et al., (2002) indicating 

that the model used in DSM is with the lowest fitting 

and Simms et al., (2002) is the best fitting model 

(Vassmer, 2010).  

Many studies concluded that the present DSM and three 

factors referred to can not best fit in the different 

communities (King et al., 1998; Simms et al., 2002; 

Rasmussen et al. 2007; Naifeh et al., 2008; Cox et al., 

2008; Saul et al., 2008; Ford et al., 2009; Lancaster et 

al., 2009). As a result, replacing the four-factor King 

(1998) model and the four-factor Simms (2002) model 

have been proposed (Vassmer, 2010). Also, cultural 

differences can be effective in the incidence and severity 

of mental health problems, the generalized other 

countries results may be associated with estimation 

error, so it seems nessecasiry to conduct domestic 

researches for the detection of reliable and comparable 

PTSD fitting factor models and prevention and treatment 

methods of disorders caused by traumatic events 

including a comprehensive review of symptoms and 

factors associated with. Therefore, the current papper 

may contribute to theorizing to aid current studies 

aiming at advancing diagnosis of post-traumatic stress. 

Thus, the current paper seeks to answer the following 

question: 

Which of the models (three-factor DSM-IV, King's four-

factor and Simms four-factors) show the highest good fit 

in the Iranian post-traumatic stress disorder population? 

Research Methodology 

This is a correlational confirmatory factor analysis 

study. The population consisted of all the patients 

admitted at the mental health services, hospitals and 

clinics in the city of Qom, PTSD diagnosed by a 

psychiatrist based on DSM-TR-IV criteria and meeting 

inclusion criteria of the structured interview. According 

to Hotler (1983), the most appropriate sample size in 

confirmatory factor analysis (CFA) studies consists of 

200 samples that is called the basic sample size. The 

current paper uses a sample of 200 people admitted at 

mental health services in Qom by a psychiatrist and 

based on psychiatric interview diagnosis of PTSD; 

gained the score required for post-traumatic stress - 

PTSD CheckList – Civilian Version as the criterion.  

The current paper compares and examines good of 

fitting among three-factor DSM model; four-factor King 

model and four-factor Simms model on patients. 

Data Collection tools 

PTSD CheckList – Civilian Version: PCL is a 

standardized grading scale of Post-traumatic stress 

disorder filled by the patient including 17 items 

matching the post traumatic stress disorder key 

symptoms. PCL can be easily changed and corrected to 

fit the time frames or special events. PCL is done by the 

person, using a five-item scale (1-5) and drawing a 

circle around answer to show how much offended by a 

symptom in the last month. Answers vary from 1 (not at 

all) to 5 (very high). Two studies on the Vietnam War 

and the Persian Gulf soldiers indicate that the PCL is 

valid and reliable. 

Methods 

To collect data to compare symptoms and causes of 

post-traumatic disorder three factors and four factors 

structures, PTSD diagnosed individuals interviewed by a 

psychiatrist, then met researcher in person to do PTSD 
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CheckList for 15 minutes; and the data obtained from 

patients was analyzed. 

Data analysis method 

Descriptive data analysis (mean, standard deviation, 

coefficient of reliability) was conducted using SPSS18 

software. In addition, LISREL, 8:50 –Joreskog & 

Sorbom (2002) was used in order to perform and 

estimate factor models fitting in the statistical 

population. 

Findings 

Table 1 depicts descriptive data analysis (mean, standard 

deviation, coefficient of reliability) of DSM-IV, King et 

al., model and Simms et al., model in order to show 

study variables and their distribution according to the 

studied groups.  

Table 1. Descriptive indicators of research models 

Reliability coefficients 

(Cronbach's alpha) 

SD Factors  Model  

73.0 01.19 

3.2 

 Re-experincing (cluster B) DSMIV(2000) 

71.0 8.23 

9.4 

 Avoidance  (cluster C)  

74.0 86.18 

83.3 

Arousal  (cluster D)  

73.0 01.19 

2.3 

 Re-experincing (cluster B) King et al., (1998) 

69.0 

 

79.6 

05.2 

Avoidance (cluster C) 

 

 

67.0 17 

83.3 

 Cognitive numbing (D cluster) 

 

 

74.0 86.18 

83.3 

Arousal  (cluster E)  

73.0 01.19 

2.3 

Re-experincing (cluster B)  Simmes et al., (2002)  

69.0 

 

79.6 

05.2 

Avoidance (cluster C)  

71.0 81.28 

14.5 

 Bordom (cluster D)  

67.0 07.7 

04.2 

Arousal(cluster E)  

 

According to Table 1, boredom (cluster D) with an average (81.28) is the highest and avoiding (cluster C) with an 

(79.6) is the lowest one. Also arousal (cluster D) and arousal (cluster E) show the highest reliability (74.0). Table 2 

shows the correlation among each model factors. 

Table 2. Correlation among each model factors 

 

Models  Symptoms  Re-experiencing  

(B) 

Avoidance  

(C) 

Arousal  

(D) 

 

 

DSM-IV(2000) 

Re-experiencing (cluster B) 1    

Avoidance (cluster C) 
**

66.0 1   

Arousal (cluster D) 
**

58.0 
**

52.0 1  

  Re-experiencing 

 (B) 

Avoidance  

(C) 

Cognitive numbing (D)  Arousal  (E) 

 Re-experiencing (cluster B) 1    
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King et al., (1998) Avoidance  
Re-experiencing 

(cluster C) 

**
61.0 1   

Cognitive numbing  (cluster D) 
**

54.0 
**

36.0 1  

Arousal (cluster E) 
**

58.0 
**

31.0 
**

47.0 1 

  Re-experiencing 

 (B) 

Avoidance  

(C) 

Boredom  

(D) 

Arousal  (E) 

 

Simmes et al., (2002) 

Re-experiencing (cluster B) 1    

Avoidance (cluster C) 
**

61.0 1   

Boredom  (cluster D) 
**

65.0 
**

45.0 1  

Arousal (cluster E) 
**

45.0 
**

28.0 
**

60.0 1 

*P<0.01 

 

Table 2 shows the correlation among each model factors 

indicating the significant correlation.  The highest 

correlation is between symptoms of boredom (cluster D) 

and re-experiencing and the lowest correlation exists 

between symptoms of arousal (cluster E) and avoidance 

(cluster C). 

LISREL software was used to study fitting of any of the 

questions and symptoms. Figures 1, 2 and 3 depict 

models inferential findings. 

 

Figure 1 DSM-IV model factor analysis 
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Figure 2 King model factor analysis 
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Figure 3 Simms et al. model factor analysis 

 

Factor analysis in Figures 1, 2 and 3 show that all items 

in the level of significance (P <0.01) are with a load 

factor greater than 3.0. So, there is no need to remove 

the item. Table 3 shows confirmatory factor analysis in 

order to study fit of the three models. 

 

Table 3. The three models fitting 

                                    Fitting    

Model    Df         P X
2 

X
2
.d.f. RMSEA GFI NFI AGFI 

DSM-IV  ( 2000)   116         000.0 49.512 42.4 13.0 77.0 80.0 67.0 

King (1998)   113          000.0 04.434 84.3 12.0 80 ..  83.0 72.0 

Simms(2002)   113          000.0 67.456 04.4 13.0 78 ..  81.0 70.0 

P<0.001 

The results in Table 3 show that proposed factor model 

could not be a good fitting at all scale with average 

fitting of all scales. The DSM- IV and Simms fitting 

models were inappropriate while King Model compared 

with other models is of best fit in Iranian population. 

King model due to the lowest values in the respective 

scale of (X
2
.d.f =84.3), (RMSEA

2
 =0.12) and (x

2 

=434.04) has the best fitting performance of the sample. 

The high values of (GFI=.80), (NFI=83.0) and (AGFI= 

72.0) compared to the rest of the models show better 

fitting in King Model. Compare proposed factor models 

do not lead to an unambiguous model with the best 

fitting. 
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Given all this, and comparing models, the King model 

best fits the Iranian population. This result implies 

compliance with the 4 factor present in DSM-V. 

Conclusion 

there are three groups of Posttraumatic stress disorder 

symptoms according to the DSM- IV of Mental 

Disorders-Revised by American Psychiatric 

Association: 1) re-experiencing (five marks) 2) 

avoidance (seven marks) and 3) arousal (five marks) 

(America psychiatric Association, 2000). The three 

criteria created extensive studies on the structure of 

symptoms of posttraumatic stress with much opposition 

and few support (for example, Cordova et al., (2000); 

Taft et al., 2007). Many studies have shown that other 

models better fit. Two of these models, the King (1998) 

and the Simms et al. (2000), are four-factor structure 

models. King et al., model with four clusters of 

symptoms including: 1) re-experiencing (five marks), 2) 

avoidance (two marks), 3) cognitive numbing (five 

marks), and 4) arousal (five marks) and Simms et al., 

model with four clusters of symptoms including: 1) re-

experiencing (five marks), 2) avoidance (two marks), 3) 

boredom (eight marks), 4) arousal (two marks). 

Accordingly, DSM-V has prepared a separate diagnostic 

category for post-traumatic stress disorder that includes 

four symptoms that are structured to include: 1) re-

experiencing (five marks), 2) avoidance (two marks), 3) 

cognition and negative mood (seven marks), and 4) 

arousal (six marks). Based on the findings and according 

to the data obtained and the findings significance level, 

King et al., model, compared to DSM-IV and Simms et 

al., model showed the best level of fitting in the Iranian 

population. 

King et al., studied a broad population of male Vietnam 

veterans who were seeking treatment based on 

confirmatory factor analysis (1998). Their data model 

did not show a good fit with DSM-IV-version. This 

finding is consistent with that of Elhai et al., (2009). 

Elhai et al., (2009) distinguishes between the population 

of a specific trauma and a general trauma suggesting that 

the two statistical populations show different models of 

fitting; in a sense that a specific statistically 

heterogeneous population vulnerable to trauma (a 

population that has been involved with various trauma 

and violence like war and earthquakes) shows better 

fitting to Simms model, while King model best fits in 

the general population exposed to trauma; general 

population in the sense people have experienced a single 

traumatic event. In addition, vulnerable population not 

exposed to trauma but involved with the stressors in life 

shows the best fit with King Model. This distinction and 

the difference seemed to well be appropriate in Elhai et 

al., (2009), Naifeh et al., (2008) and Shevlin et al 

(2009). The studies indicate King Model shows better fit 

addressing symptoms in general scales (without 

reference to a specific traumatic event). Therefore, the 

study sample comprised more veterans and we can say 

that the result of study is consistent with that of Elhai et 

al., (2009). Thus, the researches show interest in data fit 

factor. These findings are consistent with the results of a 

national study of the United States, especially those with 

long-term post-traumatic stress disorder as well as the 

study of the West and Central African refugees who 

took advantage of this model.  

The current paper findings are consistent with the 

findings that challenge DSM- IV for PTSD (King et al., 

1998; Simms et al., 2002; Rasmussen et al., 2007; 

Naifeh et al., 2008; Cox et al., 2008; Saul et al., 2008; 

Ford et al., 2009; F. Lancaster et al., 2009; Cordova et 

al., 2000; Taft et al., 2007) and results obtained with 

Watson (2009). Also the results of the current paper are 

not consistent with that of Shevlin et al., (2009) and 

Lancaster et al (2009) indicating that Simms model is of 

better goodness of fit compared to King model. Vassemr 

(2010) compared the six-factor nested model, King et 

al., (1998), and Simms (2002), and found that the model 

used in DSM is of the lowest fitting while Simms et al., 

enjoys the highest fitting that is inconsistent; but 

because the DSM-V is a combination of King (1998) 

and Simms (2000), the findings are implicitly in line 

with DSM-V model. 

 

In short, the current paper shows King et al model has 

the best factor structure model among other models in 

the population of Iran. In addition, the study 

demonstrated that the symptoms of post-traumatic stress 
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disorder in this test for this disorder has not changed in 

any study and that avoidance may be defined by two 

items: avoiding thoughts about the trauma, and avoiding 

reminders of the trauma.The current paper findings 

supports the research body challenging the factor 

structure of DSM- 4 . These findings also support the 

view that the factor structure of post-traumatic stress 

disorder includes four clusters of symptoms. In addition, 

the DSM-V criterion implicitly is in line with King 

Model.  More precisely, criterion C (avoidance and 

numbing) is actually divided into C and D. Currently, 

criterion C alone encompases avoiding thoughts and 

physical reminders of the trauma. Criterion D 

concentrates on negative changes in cognition and mood 

associated with traumatic events in accordance with that 

of King model cognitive numbing symptoms, but a few 

new items added to the cluster D and E focusing on the 

issue of increased arousal and response.The results can 

help more accurate diagnoses and  treatment of PTSD 

symptoms. 
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Abstract 7 

The purpose of this research was to evaluate psychological and social factors effective on emotional 8 
separation among attendants to well-fare social emergency centers in the county of Shirvan Cherdval.  A 9 
number of 40 women attendants were selected as sample.  Research instrument included emotional 10 
divorce questionnaire used for measurement of variables. Data was analyzed using the SPSS-18 software 11 
and using correlation and regression analysis.  Results showed that psychological and social factors have 12 
positive correlation with emotional divorce and regression analysis showed that social factors rank first 13 
and psychological problems are next in importance when it comes to emotional divorce.  Therefore, the 14 
results of this research can be applied in the context of prevention and counseling and guidance of 15 
couples. 16 

Keywords: Social Factors, Psychological, Emotional Divorce, Social Emergency 17 

Introduction: 

Divorce in terminology means separation, letting go, 

resolution and annulment of marriage between couples.  

Divorce is a discretionary organized method for ending 

a tie (Abhari, 2003).  Most evaluations performed show 

correlations between divorce and addiction, crime and 

delinquency, neuroticism, lack of balance of 

personality, educational and teaching issues, suicide 

and/or social combat and the like and consider divorce 

tied with them (Piran, 1980).  Numerous studies show 

that psychological disorders among singles, widowers, 

separated and divorcee is higher than married 

individuals and the risk of depression in divorce is 

higher than widowhood (Zahireddin & Khodaiifar, 

2003). 

A look at the situation of divorce in Iran shows that its 

trend in the two thousandth decade (2001-2009), 

namely from 2001, has been completely on the up rise 

such that it has increased from 0/95 for each 1/71 per 

thousand in the entire country.  Additionally, the level 

of divorce in rural areas has more than doubled (from 

0/41 to 0/88 in a thousand) and in municipal areas it has 

near doubled (from 1/01 to 2/09 in a thousand) 

(Kalantari et al, 2011). 

Previous Research 

Results of research by Dehghani and Nazari (2013) has 

shown that the variables of unasked for intrusion by 

relatives in the life of couples, level of difference of 

socio-economic status among couples, marital 

satisfaction and positive perception of results of divorce 

has direct influence on divorce.  Additionally, Barikani 

and Sarbechlou (2011) have listed incorrect initial 

selection and too much dependence of one of the 

couple on the family among the most important causes 

of divorce. 

With the purpose of evaluating factors influential on 

divorce rate, in this research three theoretical outlooks 

have been integrated: Homogamy theory, Exchange 

theory and Network theory.  The most fundamental pre-

assumptions of the exchange theory is that groups are 

just collections of individuals where their behavior is 

predicted and explained by studying their motivations 

and they are driven by virtue of personal advantage and 

are intellectual computers of profit and costs.  This 

assumption has been accepted that individuals interact 

selfishly to reach their desired joy or satisfaction.  Yet, 

a person’s interaction does not occur in void.  In return 

for anything, every individual has to pay something 

(Skidmoore, 1993).  Now, whenever this balance is 

destroyed, the person tends towards aggressive 

behavior based on this theory and ultimately divorce 

happens.  Thus, the perception of the individual of 

profit and loss in marital life is of importance and one 
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should note what rewards in case of separation will 

replace others.  The same applies to costs and they 

should ultimately decide in which stage (before or after 

divorce) profits were higher (Jalilian, 1996). 

In the homogamy theory, marriage is recommended 

among those who are similar in all regards economic, 

social and cultural.   The sides should be completely 

equal in education, economic status, ethics and other 

aspects of life.  Otherwise, the marriage will not be 

successful.  The non-homogamous marriage theory has 

been introduced by Veet.  He believes in economic and 

social equality in socio-economic status but 

inhomogeneity in ethics and mannerism of individuals.  

In other words, husband and wife should complement 

each other ethically.  A man who has angry temper and 

is hasty should make ties with someone calm and 

perseverant.  Otherwise, ties between a hasty and angry 

man with a women of the same nature will lead to 

much tension in the family and ultimately gives rise to 

divorce (Saroukani, 2008). 

Cheney and Yamamura believe that the stronger tribal 

and cultural attachments between husband and wife, 

risk of separation is much less among them.  Overall, 

the more homogeneous spouses are, their marriage will 

hold better and in total, it can be stated that it is a more 

stable end (Saroukhani, 2006).  Spouse selection 

traditions trend towards homogeneous marriages.  This 

by itself can result in transactions and exchange of 

spiritual values and material assets.  The theory of 

homogamy considers family unity a result of similar 

traits between husband and wife. 

Network theory stands against normative theory.  

Therefore, in the opinion of network theoreticians, 

normative outlooks emphasize culture and socialization 

processes and internalization of norms and values in 

individuals.  In the normative outlook, what keeps 

people alongside each other is a series of common 

ideas.  Network theory negates such outlook and states 

that causality models that connect people in society 

with each other should be investigated.  If husband and 

wife both belong to networks of such type and these 

networks are protected, marriage is only enforced on 

top of the existing relations such that the couple 

continues outreach towards out of home activities and 

people.  In this situation, roles are separated in a dry 

and in-flexible way.  The reason is that the couple are 

both able to acquire support outside of the family 

domain (Segalen, 1997).   

Considering previous research, this study aimed to 

evaluate social, economic and cultural factors 

influential on emotional divorce between attendants to 

well-fare social emergency centers in the county of 

Shirvan Cherdavel. 

Methods 

This research is correlational.  Statistical population of 

the research includes all women who have attended 

centers for decreased emergent divorce in the county of 

Shirvan Cherdavel in the first five months of 2011 and 

their files are still open.  A number of 40 women were 

selected as sample. Next, questionnaires were 

completed by participants in access and it was 

endeavored by this way to evaluate factors influential 

on emotional divorce. 

Research Instrument 

For data collection, questionnaire was used.  This 

questionnaire in total included 42 items designed in two 

parts: socio-demographic traits such as age, gender, 

education level, occupation, income, number of off 

springs and … and independent and dependent research 

variables (including income level, interest in emotional 

divorce, intrusion of relatives and friends, aggression 

and psychological problems).  Each item had 5 

responses from completely agree=5, agree=4, no 

opinion=3, disagree=2, completely disagree=1 which 

were scored based on a Likert scale (off course, scoring 

of some items were in reverse).  To evaluate 

questionnaire validity and its scales external validity 

and for measuring its reliability, the Cronbach’s alpha 

was used which was calculated at 0/85 for the 

questionnaire. 

Results 

For evaluation of the relationship between 

psychological problems and social factors with 

emotional divorce among couples, the Pearson’s 

correlation coefficient was used. 

 

Table 1: Correlation between psychological problems of couples and emotional divorce 

Pearson’s test Determination coefficient R Significance level Number 

Emotional divorce factors  

0/31** 

 

0/04 

 

40 Psychological problems 
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As shown in the table, statistically meaningful 

correlation exists between psychological problems and 

emotional divorce and P=0/04 is lower than the set 

P=0/05 and the coefficient R=0/31.  In other words, 

psychological problems between couples are among 

causes of emotional divorce and direct correlation also 

exists among these two. 

 
Table 1: Correlation between psychological problems of couples and emotional divorce 

Pearson’s test Determination coefficient R Significance level Number 

Emotional divorce factors  

0/69** 

 

0/001 

 

40 Psychological problems 

 

Based on Table 2 which shows correlation between 

causes of emotional divorce and social factors, this 

correlation is meaningful and P=0/000 which is less 

than the set P=0/05 and the coefficient R=0/897.  In 

other words, social factors are influential on emotional 

divorce and direct correlation exists between the two. 

Table 3: Step by step linear regression modeling of psychological and social factors involved in emotional divorce 

 

Sig. 

 

T 

Standard 

coefficients 

Non standard coefficients    

Models 

Beta Std. Error B R2 R 

0/000 8/77 0/78 0/17 1/49 0/72 0/85 1 Social 

0/04 2/12 0/19 0/09 0/19 0/75 0/86 2 Psychological 

 

Results of step by step linear regression analysis of 

psychological and social factors involved in emotional 

divorce: the variable of emotional divorce as dependent 

variable and psychological and social factors as 

dependent variable were entered into the regression 

analysis.  By selection of step by step model, two 

exemplifications were chosen as follows.  Ultimately, 

example 2 was entered into the formula as the final 

model where social factors ranked first and 

psychological factors second with significance level of 

P=0/00. 

Conclusion 

This research was performed with the objective of 

evaluating psychological and social factors influential 

on emotional divorce between attendants to emergency 

social well-fare offices in the county of Shirvan 

Cherdavel.  Results showed that psychological and 

social factors have positive correlation with emotional 

divorce.  This result agrees with previous research ().  

The research by Sepehrian in 2000 reported the reason 

for requesting divorce in 83 percent of cases lack of 

behavioral and ethical adaptability and in 10 percent of 

the cases illness or psychiatric disease in at least one of 

the couple (Davodi, 1977; Ghotbi, 2004).  The level of 

divorce in a society can be considered to be lack of 

social stability and since it is the reason for disruption 

of the family unit we are certainly left with its social 

consequences. 

It is suggested that families provide more situations for 

their off spring to communicate before marriage.  

Maybe with increased understanding of each other’s 

psychological, personality, social and economic 

characteristics as well as timely utilization of 

specialized counseling in spouse selection, 

disagreement and marital disputes can be decreased to 

some extent.  Education at various levels for society 

and parents and guardians can play important role in 

prevention of this social concern and promote physical, 

psychological, social and economic well-being of the 

country.  Research is recommended in the context of 

evaluating psychological well-being of couples 

attending family courts, comparative evaluation of 

causes of divorce in various provinces, evaluation of 

the relationship between counseling and divorce 

prevention in couples attending family courts in the 

future. 
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Abstract 14 
 15 
Background and Goal: Due to development and complications of chronic diseases such as chronic renal 16 
failure, the quality of life is often lower than normal for the patients and the complications of disease will be 17 
more controllable by patient and his/ her family comprehension about the treatment process and new 18 
patient education methods by nurses. This study is designed and conducted to determine the effect of self-19 
care at home on the quality of life in hemodialysis patients referred to Buali educational and treatment 20 
center, Ardebil in 2016. 21 
Materials and Method: The present study was a quasi-experimental in which 60 male and female patients 22 
were divided in two experimental and control. The statistical society of this study age range were 18 to 65 23 
who refered to hemodialysis ward of Buali educational and treatment center, and at least 6 months have 24 
elapsed from their first dialysis. The samples were categorized into groups with the size of 30 people. The 25 
data collection tools included a questionnaire about their demographic characteristics and another 26 
questionnaire about quality of life of KDQOL-SF of renal disease. Quality of life scores was recorded as a 27 
pre-test, and after the intervention, quality of life questionnaire was completed again as the post-test by 28 
two groups and the data were analyzed by SPSS22 software and using descriptive statistics and ANOVA 29 
methods. 30 
Findings: After self-training at home, all dimensions of quality of life except employment, social protection 31 
and patient satisfaction were significantly increased in the experimental group (P<0.005). Also the total 32 
mean of quality of life was promoted from 43.9 percent to 53.77 percent after application of self-care at 33 
home training and showed significant difference (P<0.001). However this difference was not significant in 34 
the control group (P<0.005). 35 
Discussion and conclusion: The results show the positive effect of self-care training at home in improving 36 
the quality of life for hemodialysis patients. Thus, it is possible to enhance the quality of life for these 37 
patients with application of method as a new training pattern. 38 

 39 

Introduction 40 

Chronic Kidney Disease (CKD), also known as chronic 41 
renal failure, is a progressive and irreversible disorder in 42 
kidney in which the body's ability to keep balances of 43 
fluids and electrolytes are disturbed and eventually leads 44 
to uremia. [1] Its degree of prevalence around the world 45 
includes 242 cases per million people and annually 46 

approximately 8 percent is added to this amount. [2] In 47 
Iran, the incidence of chronic renal failure included the 48 
234.49 people per million people in 2000 which 49 
increased to 357.63 people per one million inhabitants 50 
in 2006. [3]  51 

According to statistics from the Iranian Ministry of 52 
Health and Medical Education, in 2012 there were about 53 
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39 thousand patients with kidney failure in Iran. [4] In 1 
Iran, the development of new cases of end stage kidney 2 
failure is very high and is equivalent to 6.22% per 3 
annum so that approximately four thousand new patients 4 
are added to the number of previous patients that 98 5 
percent of these patients undergo hemodialysis and 2% 6 
peritoneal dialysis. [5, 6] Hemodialysis is the most 7 
common treatment for end-stage chronic renal failure in 8 
Iran and around the world and has an important role in 9 
improving the lives of patients. Hemodialysis causes 10 
decrease of the symptoms and signs of chronic kidney 11 
failure, although it does not result in complete recovery 12 
of renal disease and cannot be replaced by renal 13 
function. [7] Hemodialysis patients experience several 14 
problems; most important of these problems include 15 
sleep disorders, peripheral neuropathy, infection, 16 
anemia, itching, discoloration, loss of libido, inability to 17 
concentrate and seizures; that these difficulties effect on 18 
some aspects of life in patients undergoing hemodialysis 19 
and these patients not only are faced with numerous 20 
physiological changes by it but also they are faced with 21 
many psychological tensions face, which any one of 22 
them in turn can make disturbances in their psyche and 23 
personality, so that mostly they  do not adjust with 24 
problems and tensions and undergo behavior changes 25 
such as stress, anxiety, depression, isolation and the 26 
denial of the disease. [8] 27 

 Moreover, despite many progresses including 28 
hemodialysis and kidney transplantation in the treatment 29 
of chronic renal disease, reduction of quality of life is 30 
endangered as a major problem in this group of patients 31 
and often it is below the normal range. [9] Therefore, 32 
these patients need to change their lifestyle for better 33 
coping with and managing heir disease. Treatment of 34 
these patients cannot be sufficiently effective and 35 
desired results of treatment are not achieved without 36 
participation of patient and doing some self-care 37 
activities. 38 

 Therefore, training of self-care and self-efficiency is of 39 
the main priorities in this group of patients [10] because 40 
patient education is the most important success factor in 41 
kidney disease care program. Due to the nature of their 42 
chronic kidney disease which sometimes lasts to the end 43 
of patient’s life, kidney diseases will be controllable 44 
only through understanding of the patient and his family 45 
about the disease and their participation in all stages of 46 
the treatment project. Lack of understanding of the 47 
cause and nature of the disease by the patient and his 48 
family, the role of diet and sufficient consumption of 49 
medication the patient and family will undoubtedly lead 50 
to treatment failure. By providing education and 51 

awareness to the patients, they can be helped to follow 52 
an appropriate diet and treatment and the incidence of 53 
mortality and morbidity due to increased toxins in the 54 
body is reduced. Due to this training, anxiety of the 55 
patient and family is decreased and satisfaction of 56 
patient and family from the healing process is increased. 57 
[11]  58 

Patient education can cause increase of satisfaction 59 
among clients, improvement of the self-efficacy due to 60 
improved quality of life, sureness about continuity of 61 
care, relief of patient’s anxiety, reduction of 62 
complications, increase of participation in the programs 63 
of health care and independence of clients in everyday 64 
activities. [12] On the other hand, one of the methods 65 
that can be used to train patients is to care at home. 66 
According to Lancaster, home care is the best way to 67 
provide educational programs for individual families. 68 
[13] The purpose of education to patients at home 69 
includes increase of the ability to cope with their 70 
disease, self-care and speed-up of recovery after illness 71 
and minimization of any affects. [14] Home care 72 
includes providing services related to health of patients 73 
at home and this care is an alternative service for some 74 
hospital services.  75 

This safe procedure is acceptable for patients and their 76 
families and it costs are less than hospital services and 77 
its use causes faster return of patients to their normal 78 
lives. [15] The most complete theory of self-care is 79 
"Orem theory" that considers self-care as a regulatory 80 
function of the human kind, and defines it for providing 81 
security and maintenance of equipment and facilities 82 
necessary for the survival and maintenance of physical 83 
and mental performance and growth of a person in the 84 
normal and suitable range for life and integrity 85 
performance. [16] Some studies show that there is a 86 
relationship between depression and self-care in patients 87 
with chronic renal failure and other chronic diseases so 88 
that performance of self-care can largely reduce 89 
physical symptoms and signs and symptoms of 90 
depression in patients. [17]  91 

Also, there is a relationship between quality of life and 92 
self-care in hemodialysis patients; in other words, the 93 
patients who follow self-care activities more than others 94 
also enjoy better quality of life. [18] Therefore, it seems 95 
that increase of the performance of self-care can 96 
increase adherence to treatment methods, reduce 97 
patient’s physical and even mental signs and symptoms 98 
such as depression and increase their quality of life. 99 
Also, due to the fact that researchers and structure 100 
professionals consider quality of life as structural and 101 
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political structure and a key element in policy-making 1 
and investigation of public policies and it is known as 2 
an indicator of social development, features of this 3 
structure such as being dynamic, multidimensional and 4 
various assumptions have caused this structure which 5 
originally was used in the area of health, gradually be 6 
applied to other areas of studies. [19]  7 

So, reform of quality of life not only is useful and 8 
valuable for dialysis patients but also decreases costs of 9 
health and medical care associated with them. In other 10 
words, for the dialysis patients can care themselves 11 
well, they should be trained sufficiently about their 12 
disease are and enhance their knowledge and skills 13 
about the disease, hence the rehabilitation and support 14 
of self-care through education is the key to control 15 
dialysis patients. [20]  16 

In general, given that today in medical care, 17 
management of chronic diseases is of particular 18 
importance, in this context the objective of health care, 19 
is to improve quality of life so that improvement of 20 
quality of life should be considered as a result of 21 
medical research. Today, patients expect greater 22 
participation in decision-making about treatment, so 23 
knowing the quality of life in these patients is of 24 
particular importance, so thereby according to the 25 
obtained results, appropriate planning will be conducted 26 
in order to improve the quality of life of the patient. 27 
Given that different countries and WHO have suggested 28 
some programs to reduce risk factors of non-29 
communicable diseases, also in Iran it is necessary to 30 
conduct appropriate experimentals to improve lifestyles 31 
and control of risk factors of non-communicable 32 
diseases. [21]  33 

So the nurse as one of the most important members of 34 
the health team can lead patients to life balance through 35 
probable experimentals such as training self-care 36 
programs and directly affect their quality of life. 37 
Without training patients and their participation in self-38 
care, health care can be more costly and quality of life 39 
can be largely diminished. Thus, with respect to the 40 
stated subjects, the purpose of this study is preparation 41 
of and assistance to patients to care themselves in order 42 
to improve the quality of life and it is not possible as 43 
long as nurses can provide a trusted relationship 44 
between nurse and patient to support and train the 45 
patient and this is achieved when the patient is allowed 46 
to actively participate in decision-making and planning 47 
for himself. And since most people prefer their homes to 48 
hospitals, so hemodialysis patients should be followed 49 
by nurses at home to continue care and treatment 50 
process and rehabilitation programs, including receiving 51 

the necessary training. According to the above, this 52 
study aimed to determine the effect of training self-care 53 
at home on the quality of life in hemodialysis patients 54 
referred to Ardabil bu Ali’s Therapeutic and 55 
Educational Center in 2016. 56 

Research Methodology 57 

This is a quasi-experimental study in which the post-test 58 
and control and experimental groups were used. 59 
Population of the study included the patients with first 6 60 
months dialysis in Ardabil bu Ali’s Therapeutic and 61 
Educational Center. Volume of samples of the research 62 
included 60 patients who met the inclusion criteria and 63 
were selected through convenience sampling from the 64 
target population. Of these people, 30 patients were 65 
randomly assigned to the experimental group and 30 66 
patients in the control group by the same method. In the 67 
pilot researches, minimum sample size has been 68 
reported 15 persons for each group [22] that due to 69 
increase of ability to generalize the results, 30 people 70 
were considered for each group of.  71 

Inclusion criteria included the patients who 1) with at 72 
least two or three times a week hemodialysis were at 73 
least 6 months under hemodialysis, 2) were able to 74 
understand and learn the presented lessons, 3) had good 75 
physical condition, 4) were willing to cooperate in the 76 
study, 5) allowed presence of the researcher at their 77 
home during the experimental and tutorial programs, 6) 78 
did not want to transplant kidney, 7) had never seen 79 
before formal education about self-care, and 8) aged 18 80 
to 65 years old. Also, the exclusion criteria for this 81 
study included the patient's unwillingness to continue 82 
cooperation, transfer to other centers, care 83 
discontinuation due to medical reasons and death of 84 
patient. Data collection tools included demographic 85 
questionnaire and short form questionnaire to consider 86 
quality of life of kidney disease KDQOL-SF. This 87 
questionnaire is the most common proprietary tool to 88 
measure quality of life for renal patients and for the first 89 
time it was standardized in 2012 in the United States 90 
and by Kruvar and then it was standardized in other 91 
countries such as China, France, Germany, Italy, the 92 
Netherlands, Denmark, Korea and Portugal and was 93 
widely tested for its validity and reliability. [23]  94 

The questionnaire has 80 items in 19 dimensions and is 95 
composed of two parts. One part of the questionnaire 96 
includes SF-36 which is about health in general, which 97 
includes 8 dimensions (physical functioning, limitations 98 
caused by physical problems, limitations caused by 99 
emotional problems, bodily pain, general health 100 
perception, social functioning, mental health, vitality, 101 
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and health status compared with the previous year). The 1 
second part of the questionnaire is related to the quality 2 
of life in relation to kidney disease which contains 11 3 
dimensions (symptoms and a list of problems, effect of 4 
kidney disease, burden of disease, cognitive function, 5 
quality of social relationships, sexual function, sleep, 6 
social support, job performance, general state of health, 7 
patient satisfaction, and support staff). Score of each 8 
dimension is from 0 to 100, that a higher score indicates 9 
better quality of life. [24] To assess the reliability of the 10 
short form questionnaire of quality of life for renal 11 
patients, test-retest and intra-class correlation coefficient 12 
were used. Intra-class correlation coefficient of specific 13 
aspects of the questionnaire indicated reliable stability 14 
between two assessments with a ten days interval and 15 
correlation coefficients were from 0.77 for the physical 16 
pain dimension to 0.92 for symptoms and problems 17 
dimension. However, the intra-class correlation 18 
dimension of the general dimensions in the 19 
questionnaire ranged from 0.79 to 0.92.  20 

Also, to internally measure the dimensions of the 21 
questionnaire, Cronbach's alpha was used. Cronbach's 22 
alpha coefficient for the specific dimensions of the 23 
questionnaire ranged from 0.71 for the working 24 
conditions dimension to 0.96 for sexual function 25 
dimension. Cronbach's alpha for the general aspects of 26 
the questionnaire, ranged from 0.73 for freshness and 27 
vitality to 0.93 for the physical function. [25] In the 28 
present study, data were collected in two phases. In the 29 
first stage, the relevant tests conducted in both groups as 30 
pre-test, and after collecting the questionnaires, the 31 
experimental group received home education for their 32 
rehabilitation. That is, one day after dialysis of patients 33 
in the hospital because of having appropriate mental 34 

preparation and physical strength to receive content, by 35 
prior arrangement it was referred to patients’ homes to 36 
educate them.  37 

The training was conducted for 4 sessions based on 38 
educational needs. Training sessions lasted almost one-39 
hour twice a week. Educational contents were based on 40 
the needs assessment, including diet, daily body weight 41 
control, proper use of medications, adapting to new 42 
conditions of life and care of fistula etc. At the same 43 
time, the manual was given to them. But the control 44 
group was not given any training and the control group 45 
received only routine training of the unit. The second 46 
phase of research was for experimental group one 47 
month after the last training session at home, during 48 
which for the second time patients were tested with the 49 
questionnaire of quality of life of kidney patients. The 50 
control group was re-evaluated with the same forms in 51 
the hemodialysis units. Also for the benefit of the 52 
control group, after the completion of the study, they 53 
also were provided training manual. After data 54 
collection, statistical analysis was performed using 55 
SPSS version 22. T-tests were used to compare the 56 
properties of participants in two groups. Statistical 57 
analysis was performed based on the objectives of the 58 
study so that to compare of average score of 59 
investigation of quality of life for hemodialysis patients 60 
and investigation of its dimensions, ANCOVA analysis 61 
of covariance was used.  62 

Findings 63 
In this study, of the 60 considered patients, 30 patients 64 
were placed in the experimental group and 30 patients in 65 
the control group randomly, that the results descriptive 66 
statistics of demographic variables are as follows. 67 

Table 1 Mean and standard deviation of quantitative demographic variables separated in experimental and control groups 

Variable 

Mean of control group 
average of 

rating 

Mean of experimental group 
Average of 

rating 
P-value 

mean 
Standard 

deviation 
mean 

Standard 

deviation 

Number of children 3.9697 2.1 - 3.133 2.17 - 0.138 

Disease duration 3.6 2.55 - 4.62 2.85 - 0.153 

Dialysis duration 3.733 0.28 30.78 3.55 0.87 30.22 0.887 

Previous weight 77.3 10.69 32.55 74.73 9.88 28.45 0.363 

Next weight 73.8 10.32 4.22 34.007 28.62 18.8 0.0001 

Result of creatine 12.35 2.26 25.2 40.904 33.32 35.8 0.019 

Result of hemoglobin 1.603 4.17 17.6 46.246 30.31 34.4 0.0001 

Dialysis history 3.6 2.55 21.85 39.762 30.46 39.15 0.0001 

Disease history 0.467 0.57 18.38 38.43 29.72 42.62 0.0001 

 

According to the results of the t-tests and Mann-

Whitney tests, among the evaluated variables, next 

weight, result of creatine, result of hemoglobin, dialysis 

and dialysis history were not the same in the two 

groups. Therefore, in this study, the response variable 

analyses should be analyzed by considering the effect of 

confounding these variables. 
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Table 2 Frequency distribution of demographic variables between the two groups of experimental and control 

Variable Control 

group 
Experimental 

group Statistic rate Significance level 

Age 

Less than 20 0 1 

1.809 0.613 21-30 2 3 
31-40 3 2 
41-50 25 24 

Gender male 15 15 
0.0001> 0.9999< 

Female 15 15 

Marital status 
single 30 25 

5.09 0.052 married 0 4 
Widow/widower 0 1 

Family history 
yes 0 2 

2.069 0.492 
no 30 28 

Disease history yes 7 15 
4.593 0.032 

no 23 15 

Education level 

Illiterate and 

elementary 10 12 
1.215 0.545 

High-school 17 13 
university 3 5 

Housing status Privately-owned 24 21 
0.8 0.371 

Non-real estate 6 9 

Employment 

status 

unemployed 0 1 

2.974 0.562 
House-wife 15 12 
employed 5 5 
disabled 5 9 
retired 5 3 

 
Income rate 

insufficient 18 18 
1.88 0.389 acceptable 11 11 

great 1 0 
 

According to the results of Table 2, all confounding 

factors in both experimental and control groups were 

not significant, except for disease history which in both 

groups was significant at 0.05, which should be 

considered as a confounding variable in analysis of 

results. 

According to the results of Tables (1) and (2) above, 

significance level of comparing two groups of control 

and experimental was calculated after experimental, by 

taking into account confounding factors and by 

ANCOVA test.  
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Table 3 Mean and standard deviation of score of disease symptoms between the two groups of experimental and control  

Component group 
Before experimental After experimental 

P-value 
Mean  Standard deviation mean Standard deviation 

Symptoms of disease 
experimental 65.55 17.22 68.13 15.28 0.0001 

control 57.46 19.84 63.95 17.07 0.037 
P-value P-value =0.097 P-value ANCOVA =0.044  

Effect of disease 
experimental 48.11 19.75 59.6 16.57 0.0001 

control 53.82 22.82 53.63 20.33 0.943 
P-value P-value =305 P-value ANCOVA =0.908  

Burden of disease 
experimental 30.62 23.46 42.29 18.03 0.0001 

control 42.5 21.98 41.04 22.72 0.335 
P-value P-value =0.048 P-value ANCOVA =0.262  

Job status 
experimental 10 3.3 7.5 2.97 0.083 

control 13.33 3.11 12.5 3.12 0.326 
P-value P-value =0.466 P-value ANCOVA =0.753  

Cognitive function and quality 

of social relations 

experimental 48.9 18.93 58.91 14.62 0.0001 
control 66.77 20.96 64.88 21.29 0.0001 
P-value P-value =0.001 P-value ANCOVA =0.292  

Sexual function 
experimental 31.71 6.83 42.5 6.946 0.002 

control 55.72 6.92 42.11 6.947 0.005 
P-value P-value =0.017 P-value ANCOVA =0.06  

Function of sleep 
experimental 59.72 17.38 67.44 13.3 0.0001 

Control 63.16 25.11 62.15 25.11 0.052 
P-value P-value =0.539 P-value ANCOVA =0.277  

Social support 
experimental 70.21 23.82 70.05 29.65 0.839 

control 75.18 21.47 74.85 21.43 0.326 
P-value P-value =0.4 P-value ANCOVA =0.594  

Patient’s satisfaction with life 
experimental 58.7 24.94 75 57.66 0.16 

control 66.83 21.51 69.96 22.44 0.161 
P-value P-value =0.182 P-value ANCOVA =0.992  

General health 
experimental 42.82 17.83 55.48 15.22 0.0001 

control 50.56 21.97 48.27 21.41 0.0001 
P-value P-value =0.139 P-value ANCOVA =0.0001  

Especial health 
experimental 44.75 16.47 52.42 13.49 0.0001 

control 53.53 17.13 50.7 17.32 0.0001 
P-value P-value =0.048 P-value ANCOVA =0.023  

Total score 
experimental 43.9 16.37 53.77 13.35 0.0001 

control 52.22 18.82 49.63 18.71 0.0001 
P-value P-value =0.073 P-value ANCOVA =0.0001  

 

According to the results obtained from table 3, 

difference of mean of the disease symptoms score is not 

significant between the two groups of experimental and 

control before the experimental while this difference is 

significant between the two groups after experimental. 

Also, the difference between before and after 

experimental in two experimental and control groups is 

reported significant. The percentage of changes in the 

experimental group is 3.93 percent, while the percentage 

of changes for the control group is 11.29 percent. Also, 

mean difference of the score of kidney disease on the 

lives of patients between the two groups of experimental 

and control before the experimental is not significant. 

And also this difference between the two groups after 

the experimental is not significant. Also the difference 

before and after experimental in experimental group is 

significant whereas in the control group it is not 

reported significant.  

Results about burden of kidney disease is in this way 

that the mean difference of burden of kidney disease 

score between the two groups of experimental and 

control before the experimental is significant and this 

difference is not significant between the two groups 

after the experimental. Also, the difference is not 

significant before and after experimental in 

experimental group while in the control group it is 

reported significant. About job status results showed 

that the mean difference of employment status score 

between the two groups of experimental and control 
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before the experimental is not significant and this 

difference after the experimental between the two 

groups is not significant, as well. Also, before and after 

experimental in control group the difference is not 

significant and in the experimental group it is reported 

insignificant. About cognitive function and social 

relationships quality, results suggest that the mean 

difference in cognitive function and quality of social 

relations between the two groups of experimental and 

control before the experimental is significant while this 

difference is not significant between the two groups 

after the experimental. Also the difference is reported 

significant before and after the experimental between 

two groups of control and experimental. Percentage of 

changes in the experimental group increases to 20.47% 

while the percentage of changes decreases to 2.83% for 

the control group that shows more changes due to 

experimental in the experimental group. 

 Also the mean difference in sexual function between 

the two groups of experimental and control before the 

experimental is significant while this difference is not 

significant between the two groups after the 

experimental. The difference before and after the 

experimental in two control and experimental groups is 

reported significant and percentage of changes in the 

experimental group increases to 34.03% while the 

percentage of changes decreases to 24.42% in control 

group. This shows more changes due to experimental in 

the experimental group. Results about sleep function 

reflects that according to the results obtained from the 

tables above, mean difference of sleep function score 

between the two groups of experimental and control 

before the experimental is not significant and this 

difference between the two groups after the 

experimental is not significant, as well. Also, the 

difference before and after the experimental in control 

group is not significant while in the experimental group 

is reported significant. Also mean difference of the 

score of social support between two experimental and 

control group before experimental is not significant and 

also this difference after experimental between the two 

groups is not significant again. Also, after and before 

experimental in the control group the difference is not 

significant and in the experimental group is reported 

insignificant, too. 

 On the other hand, mean and standard deviation of 

satisfaction of patient with life indicates that mean 

difference of the score of patient’s satisfaction with life 

is not significant between two groups of experimental 

and control before experimental and it is not significant 

again after experimental between the two groups. Also, 

the difference is insignificant before and after 

experimental in control group and is not reported 

significant in experimental group. Also, results 

concerning the component of general health reflect that 

mean difference of general health score between two 

experimental and control groups is not significant before 

the experimental whereas this difference has become 

significant after experimental between the two groups. 

Also the difference is reported significant before and 

after experimental in two control and experimental 

groups. In experimental group, percentage of changes 

increases 29.56% while in the control group it decreases 

to 4.53%.  

Results indicate that more changes were because of 

experimental in the experimental group. Also, based on 

the results obtained from Table 3, difference of mean 

for special health score is significant between the two 

groups of experimental and control before experimental 

and this difference is significance again after 

experimental. Also, the difference is reported significant 

before and after experimental in two experimental and 

control groups. In experimental group, percentage of 

changes increases to 17.14% while in control group it 

decreases to 5.29% that shows more changes due to 

experimental in experimental group. Finally, the results 

regarding mean and standard deviation of the total score 

in both experimental and control groups indicates that 

the mean difference of the total health score is not 

significant between two groups of experimental and 

control before experimental while it becomes significant 

after experimental between the two groups. Also, the 

difference is reported significant after and before the 

experimental in two experimental and control groups. In 

experimental group, percentage of changes increases to 

22.48% while in control group it decreases to 4.96% 

which indicates more changes due to experimental in 

the experimental group. 

Discussion 

Given that hemodialysis patients experience multiple 

problems, the most important problems include sleep 

disorders, peripheral neuropathy, infection, anemia, 

itching, discoloration, loss of libido, inability to 

concentrate and seizures. These problems affect the 

different dimensions of life quality of hemodialysis 

patients, and it causes not only these patients face with 

multiple physiological changes but also they face with 

many psychological stresses which each of them, in 

turn, can cause mental or personality disorders in them 

so that often they are not compatible with the problems 

and tensions and suffer from behavioral changes such as 

stress, anxiety, depression, isolation, and denial of 

diseases. Hence, teaching self-care strategies can have a 
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significant impact on empowering them because 

empowerment is considered a functional strategy in 

health. 

The results showed that there is not a significant 

difference between the two experimental and control 

groups in terms of demographic variables such as age, 

marital status, family history, medical history, education 

level, housing, employment status and income rate; in 

other words, the two groups were homogenous in terms 

of the mentioned variables. In the study of Taheri and 

his colleagues (1392), which examines the quality of life 

for hemodialysis patients, it was reported that there is a 

positive and significant relationship between level of 

education and quality of life (P = 0.003) and between 

the income and quality of life (P = 0.0001). [26]  

Also Payab and his colleagues’ (1394) study to 

investigate the relationship between quality of life for 

dialysis patients and individual characteristics of 

patients referred to dialysis unit of Golpaygani Hospital 

in city of Qom in 1394, it was reported that there is not 

a significant correlation between education level and 

income with their quality of life, so this result is 

consistent with the results of this study. [27] 

The results showed that overall mean of quality of life 

in this study increased which this indicates use of self-

care education at home has a positive effect. But in 

other countries, scores of quality of life in hemodialysis 

patients are higher than in our study. For example, in the 

study conducted by Levendoglu in Turkey, total average 

of scores of life quality in hemodialysis patients was 

65.75% after utilizing self-care pattern by using SF-46 

scale that compared to the patients of the present study 

it is high. [28] These findings compared with Fujisawa 

(2000), in which the total average of quality of life of 

the patients undergoing hemodialysis was 68.38 percent, 

shows that the overall average of quality of life in Iran is 

low. [29] 

In this study, except for the dimensions of "job status, 

social support, patient’s satisfaction with life", there was 

not a significant difference in other dimensions, and the 

results generally indicate improvement of quality of life 

in patients after training. In other words, it can be stated 

that training self-care programs in the home increases 

the quality of life in hemodialysis patients. This result is 

consistent with previous studies. For example, Narimani 

(1387) investigated the effect of training self-care on 

quality of life in hemodialysis patients and reported that 

due to the significant level it can be said that there is a 

meaningful relationship between mean of quality of life 

before and after training and awareness level in relation 

to self-care care before and after training. [30]  

Narvayi and his colleagues (1389) in their study 

considered the effect of applying the self-care model on 

quality of life in hemodialysis patients and reported that 

after the implementation of self-care pattern, all aspects 

of quality of life re significantly enhanced. Also, the 

total mean of quality enhanced from 46.90% to 56.65% 

after application of the self-care model and showed a 

significant difference. [31]  

One of the motivations for conducting this research is 

using its results to improve the quality of patients and 

clients. And given that nurses are the most important 

and influential people in health staff, they are able to use 

the results of the present study to improve care services. 

Thus, the findings of this study could be used in the 

field of nursing, especially nursing hemodialysis 

patients because nurses with respect to their education 

can have the most influence on the level of self-care 

capability in the patients with chronic renal failure.  

Finally, according to the findings of this study, it is 

suggested that the experimental done in a longer time 

and investigation of quality of life of the hemodialysis 

patients is implemented in two time periods; meaning 

firstly immediately after experimental and then in a time 

period with much distance. Also, it is recommended that 

this research will be performed in other cities and 

hospitals to increase the power of generalizing its 

results. 
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Abstract: 15 

Field and target: Due to the importance of nursing care and neonatal life, evaluating the effectiveness of 16 
the neonatal resuscitation training course on nurses in Qazvin University of Medical Sciences is of high 17 
value. One of the popular methods for evaluating the effectiveness of the neonatal resuscitation training 18 
course is the Kirkpatrick model. This study aimed to evaluate the effectiveness of the mentioned course 19 
based on Kirkpatrick model. 20 
Methods: This descriptive-cross-sectional study was conducted by census of nursing personnel in teaching 21 
hospital of Qazvin during2015-2016. Participants in this training course were nurses and midwives involved 22 
with neonatals. They (n = 50) were participating in the workshop for the first time. The data collection tool 23 
was a researcher-made questionnaire by which the effectiveness of the training course was evaluated 24 
according to Kirkpatrick's four-level model (reaction, learning, behavior and result). The collected data were 25 
analyzed usingSPSS software.  26 
Results: According to the results of the first level (reaction), the course is desirable (mean = 19.50 and 27 
standard deviation= 6.40).  28 
Second level (learning): The mean of post-test scores (17.89) is higher than the mean of pre-test scores 29 
(14.56). Calculated standard deviations in both phases show that the standard deviation is 2.62 at post-30 
testand the dispersion is lower. 31 
The third level (behavior): behavior has two levels of applying and performance for learner and supervisor 32 
(mean=24.68 and standard deviation= 7.94). The participants' average scores of skill are significantly 33 
increasedin this section, too. 34 
The fourth level (result): The overall index on effectiveness of the courses reflects the favorable situation 35 
and efficacy of the training course. 36 
Conclusions: The findings of this study indicate that Kirkpatrick model is useful to evaluate the effectiveness 37 
of training courses. Through this model, we are able to find the weaknesses and problems of training 38 
courses and attempt to fix them. This model plays an important role in better planning for training 39 

employees and increasing the effectiveness of the courses and leads to enhanced job skills and knowledge. 40 

Keywords: Kirkpatrick model, the effectiveness of the training course, neonatal resuscitation training. 41 
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Introduction 

Education is one of humanitarian supplies for the 

practical development of each institution. Institution 

which concern to education and human resources and 

consider it as a policy and strategy for their institutions, 

do more successfully. A training institutions consider to 

to develop their own institutions and their employees is 

In-service training. In-service training is nothing else 

than efforts done to improve the knowledge and 

awareness, technical skills and good behavior of the 

staff of an institution and prepares them for performing 

job duties optimally (Akbari et al., 1395). Since training 

the staff is a very strategic and important factor 

underpinning the growth and development of any 

organization, today the issue of education quality and 

effectiveness of the education system are among the 

great concerns of education system as well as 

development practitioners and decision-makers in each 

country. Staff training, as the main key to the 

development of any organization, is one of the main 

factors and important parts of each organization which 

brings dynamism and effectiveness to the organization 

(Hojjati et al., 2014). Organizational training which is 

used to enhance individual productivity and success of 

the institution and firm’s investment are dependent on 

human capital through education and training of its 

members (Jim et al., 2003) Identifying educational 

needs is the starting point of any educational activity 

that plays an important role in effectiveness as well as in 

developing a basis for evaluation and decision-making 

in different areas of learning. In the process of training 

and improving human resources, there is no more 

important duty than performing detailed needs 

assessment. Needs assessment refers to a process or 

flow whose result consists of a set of requirements that 

are set based on the priorities and basic measures are 

required to reduce or eliminate them (FathiVajargah, 

2011). If training does not lead to change and 

improvement of the quality of work in an organization, 

organizational growth will not happen. At first place, 

effective training will be provided when senior 

managers and staff make sure and believe that more 

aware and capable employees are able to carry out their 

responsibilities better and are more effective in 

improving the quality of work. Then this feeling must 

be established that changes and developments in 

technology and knowledge, as well as professional skills 

and job needs require that employees be trained in 

accordance with international developments. Finally, 

there must be an appropriate measure for evaluating the 

effectiveness and quality of the provided education 

(Soleymani et al., 2015).Moreover, staff training as the 

golden key of the development of any organization is 

one of the main factors and important parts leading an 

organization to dynamism and its ultimate efficiency 

and effectiveness (Enayati et al., 2016).In this study, 

nursing personnel form the majority of professional staff 

in hospitals. Since many experts believe that neither 

academic formal education nor intensive limited pre-

service education prepare nurses to perform effective 

tasks (Ghaleei, 2014), evaluating the effectiveness of 

training means to identify the success extent of a 

performed trainings to improve practical and applied 

skills needed for the organization. Educational 

Evaluation is one of the most important programs of any 

organization that provide good information on the 

design and review of each system. In fact on one hand 

,evaluating the effectiveness of training courses help 

managers and staff have a clearer picture of the quality 

of educational activities and on the other hand it equips 

planners and teaching staff of the organization so that 

they become aware of positive and negative aspects of 

the program (Hojjati et al., 2014). The Kirkpatrick 

model is one of the best methods to evaluate the 

effectiveness of training courses. In fact, Kirkpatrick 

argues that the effectiveness of a training program has 

four different levels. These four levels are: 1. level of 

reaction: the minimum expectation is that when a 

training program comes to an end, learners feel good 

about that program. Satisfaction of the learners 

increases their motivation for learning and participation 

in the teaching-learning process. Dissatisfaction of 

learners with educational programs is an important 

factor leading to the failure of educational programs 

because learners are the main customers of educational 

system and today, the survival of educational systems 

depends on the satisfaction of its customers. At this 

level, attitude and feeling of learner about educational 

environment is questioned. 2. Level of learning, 

acquiring knowledge and experience: in training 

courses, teachers make attempt to improve learners’ 
theoretical knowledge, correct their attitude, and 

improve their operational efficiencies. The learning 

extent of learners is the most important criterion in 

evaluating the effectiveness of these trainings. Learners 

should be able to present their learning at the end of this 

comprehensive training course. This level of model 

contains three sub-levels which are: evaluating learning 

right after finishing training course, evaluating learning 

sometime after finishing training course to study 

Learning Retention, evaluating learning by displaying 

performance (in simulated environments). 3. Level of 

behavior: at this level, evaluation follows evidences 

which indicate that learner is able to use his knowledge 

in real and clinical environment. This level is called 
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transfer of learning. Transfer of learning: at this level 

attention is paid to behavioral changes of learners in real 

environment. At this level ,it is necessary to examine the 

commitment of learner to continue the learned behavior 

which requires tenacious and consistent measures over 

time. Support from employees and managers of 

organization plays an effective role in the occurrence 

and continuity of a behavior. Performance standards 

have been determined at the level of criteria for judging 

the individual performance. 4. Level of results: 

empowering employees and improving their 

performance are considered as the ultimate goals of 

implementing educational programs. Qualitative and 

quantitative indicators of organizational productivity 

may be improved through effective training. At this 

level, evaluators determine the effectiveness of 

educational programs on organizational indicators such 

as death toll, rates of postoperative infection, return on 

investment, increase in productivity, and increase in 

organizational productivity (Cengiz et al., 2014). 

Training Assessment is a system for measuring changes 

due to training. (Jim et al., 2003). Kirkpatrick's model 

assumes that Level of benchmarks represent a chain of 

causality as the positive reaction leads to learning more. 

There is a simple relationship between cause and effect 

(Reed Bates, 2004).  In fact, this model seeks to answer 

four following questions.1. Reaction: Have learners of 

training course reacted desirably to the held courses? 2. 

Learning: Has the held course created a favorable 

increase in the knowledge of learners? 3. Behavior: Has 

the held course created a favorable change in the 

behavior of learners? 4. Result: Has the held course 

solved existing problem and has it realized 

organizational goals? Determining the effects of a 

training course on participants is a sophisticated process 

(NezamianPourjahromi, 2011). Kirkpatrick model of 

training evaluation has had widespread and stable 

popularity. Reaction, learning, behavior and results of 

the model are four "levels" of provided Training 

Evaluation Criteria. Three constraints of this model 

have been determined: (1) highs (2) of Causality 3) 

positive levels of George et al., 1989).   Regarding that 

the researchers of the current study are seeking to 

investigate the effectiveness of neonatal resuscitation 

training course on nurses based on Kirkpatrick's model 

and given that neonatal needs more physiological 

adaptation immediately after birth compared to the rest 

of life, noteworthy is that 90% of neonatal pass this 

phase easily and without any difficulties and without 

any need for assistance; however, less percent is likely 

to require resuscitation. Need to neonatal resuscitation is 

not normally predictable in the delivery room. 

Therefore, it is wise that all those who are involved in 

the delivery and the maintenance of neonatal are trained 

to perform neonatal resuscitation correctly. No 

resuscitation or incorrect resuscitation will lead to 

neonatal death or irreversible complications for life. 

Therefore, learning proper resuscitation, mastering, and 

continuous practice are of great importance. Groups 

consisted of doctors, nurses, midwives, anesthesia 

technicians, and other trained people may be involved in 

neonatal resuscitation. Regarding the lack of sufficient 

facilities for resuscitation training, these groups may not 

have enough skill to perform the task of resuscitation 

(Bijari, 2006). Contemplating on the above mentioned 

items indicate the need to evaluate the effectiveness of 

neonatal resuscitation training on nurses, and a call to 

answer whether neonatal resuscitation training courses 

for nurses has had a favorable efficacy based on 

Kirkpatrick's evaluation model. 

Methods: 

This descriptive-cross-sectional study was conducted by 

census of nursing personnel in teaching hospital of 

Qazvin in 2015-2016. Participants in this training course 

were nurses and midwives involved with neonatal who 

were participating in the workshop for the first time. 

Course materials were provided and prepared according 

to the outline and program presented in the book entitled 

Textbook of Neonatal Resuscitation Training and 

outline and program provided by the Ministry of Health 

and Medical Education by an educational supervisor 

who held a master's degree in nursing and the course 

was taught by a neonatologist. The course evaluation 

was conducted at four levels in accordance with the 

Kirkpatrick Evaluation model. The first level of 

Kirkpatrick's model is reaction. A closed questionnaire 

has been used to gather the information of the first level. 

The questionnaire of the first level (reaction) is 

composed of two parts; the first part of the questionnaire 

consisted of personal characteristics of respondents as 

well as demographic variables(gender, marital status, 

age, work experience, education level)and the second 

part, which is the main body of the questionnaire, 

includes 13 closed questions related to content, 

instructor, and organizer. Items 1 to 3 are related to the 

course content, items 4 to 10 are related to the 

instructor, and items 11 to 13 are related to the 

implementation of the course. In order to assess the 

reaction of the learners to the desirability of the course, 

the questionnaire of this level was completed 

immediately after completion of the course by learners. 

Tables 1 and 2 represent the structure and manner of 

classifying the items of the questionnaire of the first 

level of study. 
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Table 1: Classification of demographic questions of the questionnaire related to the first level. 

Demographic questions Classification of responses 

Gender Female 

Marital status Single/married 

Age Less than 25 years/ 26 to 30 years old/ 31 to 40 years/ more than 40 years 

Education level B.A./ M.A./ PhD 

Years of work experience Less than 5 years/ 6 to 10 years/11 to 15 years/ more than 16 years 

 

Table 3.Classification of the questions of the questionnaire related to the first level based on its components. 

Classification of the questions of the questionnaire related to the first 

level 

Item number 

Content of the course 1 to 3 

Instructor 4 to 10 

Organization and the manner of implementing the course 11 to 13 

 

The second level of Kirkpatrick model is learning and 

its purpose is to determine the extent of learning the 

skill, techniques, and facts that are taught to participants 

during the course. Test sheets in the form of pre-test and 

post-test were used to collect information of the second 

level of study and to measure the learning level of 

nurses. 

The third level of Kirkpatrick model is change in 

behavior or performance. At this level, evaluation is 

conducted by examining evidences which indicate the 

learner is able to use learning in a real and clinical 

environment. This level is called transfer of learning. At 

this level, attention is paid to the behavior change of 

learners in real environment. At this level, it is 

necessary to examine the commitment of learner to 

continue the learned behavior which requires tenacious 

and consistent measures over time. Support received 

from employees and managers has an effective 

influence on the occurrence and duration of a behavior. 

At this level, performance standards have been 

determined as judging criteria of individual 

performance. 

At this stage, the changes in the behavior of learners 

reevaluated by the supervisor in real and natural 

environment according to educational content and 

outline. A closed questionnaire was used to collect the 

information of the third level. The questionnaire of the 

third level (behavior) is composed of three parts; the 

first part of the questionnaire consisted of personal 

characteristics of respondents as well as demographic 

variables which are exactly the same of the first-level 

questionnaire and in accordance with Table 2. The 

second and third parts which are the main body of the 

questionnaire contain 10 closed questions. In the second 

part, learning objectives are evaluated through items 1 

to 5 and in the third part, the content of the course is 

evaluated through items 6 to 10.It is worth noting that 

the questionnaire of the third level has been set as 

described above for both learners and supervisors. Table 

3 indicates the classification of the main body of the 

questions of the questionnaire related to the third level. 

Table 3. Classification of the items of the questionnaire related to the third level on the basis of its components. 

Classification of the items of the questionnaire related to the third 

level 

Item number 

The extent of applying the course content 1 to 5 

The extent of the efficiency of course 6 to 10 

 

The fourth level of Kirkpatrick model is results. Using 

this standard, the similarity of the results of a study can 

be compared with the expected results of decision and 

intervention (Hojjati et al., 2014).To collect data of the 

fourth level of study, results of training course before 

and after the study from September of 2015to 

August2016 have been used. The objective of this level 

is to evaluate the effectiveness of the mentioned course. 

To approve the validity of the questionnaire and its 

items, the consensus of experts, professors of 

management, and professors who were experts on the 
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subject of study and questionnaires were used. 

Regarding the exercise of consensus and 

implementation of reforms recommended by experts 

and professors, a number of supervisors and nurses 

holding Master’s degree were interviewed. Considering 

the overall form and schema of the questionnaires and 

the manner of their design, the items have been 

designed in the form of research questions. Likert scale 

which is the most effective scale of the evaluation of the 

attitude has been used for scaling the proposed answers 

in the questionnaire of this study. This scale consists of 

five parts which are: strongly agree (score 5), agree 

(score 4), neither agree nor disagree (score 3), disagree 

(score 2), and strongly disagree (score 1).Respondents 

examined items on the basis of this scale. However, the 

value assigned to a Likert item has no numerical basis 

so that it does not influence the respondents. After the 

questionnaires are returned, the scale will be scored by 

numbers. Total scores given by respondents indicate 

their tendency. If observation is carried out using a 

certain scale, it is called measurement. 

Questions relating to the course of "neonatal 

resuscitation training" show an almost reliable validity 

in all hospitals that are associated with neonatal 

resuscitation and exam questions are based on the 

textbook of Neonatal Resuscitation Training. In the case 

of the third-level questionnaire, the consensus of experts 

and supervisors, as well as articles and preceding studies 

conducted in this area has been used. Moreover, the 

fourth level of research has reliable validity. In this 

study, Cronbach's alpha coefficient was used to approve 

the reliability which is about 93%. 

Descriptive statistical methods used in this study 

include the quantities of frequency, percentage, mean, 

and standard deviation, respectively. 

Inferential statistical methods applied in this study 

include the one-sample t-test. 

Findings 

First, demographic information which is based on 

marital status, education level, age, and work experience 

has been shown in the following tables. 

Describing the studied sample according to the marital 

status of respondents: 

 

Table 1.Frequency and percentage of the studied sample according to the marital status of respondents. 

Marital status Frequency Percentage 

Single 31 62%  

Married 19 38%  

Total  50 %100  

 

The results of Table 1 showed that 31 respondents out 

of 50 sample population (=62%) were single, and 19 

respondents (=38%) are married. So in the studied 

sample, the percentage of single respondents (=62%) is 

higher than the percentage of married respondents. 

Describing the studied sample according to the 

education level of respondents: 

Table 2. Frequency and percentage of the studied sample according to the education level of respondents. 

Education level Frequency Percentage 

B.A. 49 98%  

M.A. 0 0 

PhD 1 2%  

Total 50 %100  

 

The results of Table 2 showed that49 respondents out of 

50 sample population (=98%) held B.A. degree, and 1 

respondent (=2%) held PhD degree. So in the studied 

sample, the percentage of respondents who held B.A. 

degree (=98%) is higher than the percentage of other 

participants with other educational degrees. 

Describing the studied sample according to the age of 

respondents: 

Table 3.Frequency and percentage of the studied sample according to the age of respondents. 

Age  Frequency Percentage 

Less than 25 years 0 %0  

Between 25 and 30 years 22 %3/18  
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31 to 40 years 95 %2/79  

More than 40 years 0 %0  

Total 50 %100  

 

The results of Table 3 showed that22 respondents out of 

50 sample population (=18.3%) were between 25-30 

years old, and 95 respondents (=79.2%) were between 

31 to 40 years old. So in the studied sample, the 

percentage of 31 to 40 year-old respondents (=79.2%) is 

higher than the percentage of other respondents; and the 

percentage of 25 to 30 year-old respondents (=18.3%) is 

the least. 

Describing the studied sample according to the work 

experience of respondents: 

Table 4. Frequency and percentage of the studied sample according to the work experience of respondents. 

Work experience Frequency Percentage 

Less than 5 years 33 %66  

Between 6 and 10 years 11 %22  

11 to 15 years 3 %6  

More than 16 years 2 4%  

Total 50 %100  

 

The results of Table 4 showed that 33 respondents out 

of 50 sample population (=66%) had less than 5 years of 

work experience, 11 respondents (=22%) had from 6 to 

10 years of work experience, 3 respondents (=6%) had 

from 11 to 15 years of work experience, and 2 

respondents (=4%) had more than 16 years of work 

experience. So in the studied sample, the percentage of 

respondents with less than 5 years of work 

experience(=66%)is higher than the percentage of other 

respondents with other amounts of work experience; and 

the percentage of respondents with more than 16 years 

of work experience (=4%) is less than the percentage of 

other respondents with other amounts of work 

experience. 

The results of each of the four levels of Kirkpatrick 

model were as follows: 

Describing the studied sample according to the levels of 

study: 

Describing the studied sample according to the 

“evaluation of the course content in the first level of 

study (reaction)”: 

Table 5.Frequency and percentage of the studied sample according to the “evaluation of the course content in the first level of 

study (reaction)”. 

The standard deviation of “evaluating the course content 

in the first level of study (reaction)” (=1.44) 

The mean of “evaluating the course content in the first level of study (reaction)” 

(=4.56) 

Standa

rd 

deviati

on 

Mean  Total Strongly agree agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

Ite

ms  

  Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

0.61  1.4

6 

%100  50 %58 29 %40 20 %0  0 %0  0 %0 0 Ite

m 1 

0.56  1.6

4 

%100  50 %40 20 %56 28 %4  2 0%  0 %0  0 Ite

m 2 

0.57  1.4

6 

%100  50 %58  29 %38  19 %4  2 %0  0 %0  0 Ite

m 3 

1. The applicability of the content related to neonatal resuscitation. 

2. Variety, freshness and novelty of the content. 
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3. Conformity of presented content with course outlines. 

 

The results of Table 5 showed that participants of 

“neonatal resuscitation “training course have been most 

agreed with item 2 that is “variety, freshness and 

novelty of the content” (1.64±0.56), item 3 that is 

“conformity of presented content with course outlines” 

(1.64±0.57), and item 1 that is “the applicability of the 

content related to neonatal resuscitation” (1.46±0.61), 

respectively. 

Describing the studied sample according to the 

“evaluation of the instructor of the course in the first 

level of study (reaction)”: 
Table 6.Frequency and percentage of the studied sample according to the “evaluation of the instructors of the course in the 

first level of study (reaction)”. 

The standard deviation of “evaluating the instructor of 

the course in the first level of study (reaction)” (=1.44) 

The mean of “evaluating the instructor of the course in the first level of study 

(reaction)” (=10.22) 

Standa

rd 

deviati

on 

Mean  Total Strongly agree agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

Ite

ms  

  Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

0.57  1.4

4 

%100  50 %60  30 %36  18 %4  2 %0  0 %0  0 Ite

m 1 

0.61  1.4

8 

%100  50 %58  29 %36  18 %6  3 %0  0 %0  0 Ite

m 2 

0.57  1.4

2 

%100  50 %62  31 %34  17 %4  2 %0  0 %0  0 Ite

m 3 

0.57  1.4

6 

%100  50 %58  29 %38  19 %4  2 %0  0 %0  0 Ite

m 4 

0.61  1.4

4 

%100  50 %62  31 %32  16 %6  3 %0  0 %0  0 Ite

m 5 

0.73  1.5

4 

%100  50 %58  29 %32  16 %8  4 %2  1 %0  0 Ite

m 6 

0.57  1.4

4 

%100  50 %60  30 %36  18 %4  2 %0  0 %0  0 Ite

m 7 

1. The power to express the contents and make it understandable. 

2. Fluency and proficiency of the instructor on the course content. 

3. The ability to find best appropriate responds to relevant questions. 

4. Proper appearance. 

5. The timely attendance in class and efficient use of time for presenting the content. 

6. The manner of interaction with students and seeking their participation. 

7. Motivating and encouraging learners to learn and carry out more research activities. 

- 

The standard deviation of “evaluating the course 

organizing in the first level of study (reaction)” (=1.81) 

The mean of “evaluating the course organizing in the first level of study (reaction)” 

(=4.72) 

Standa

rd 

deviati

on 

Mean  Total Strongly agree agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

Ite

ms  

  Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

0.64  1.5

8 

%100  50 %50  25 %42  21 %8  4 %0  0 %0  0 Ite

m 1 

0.61  1.5

4 

%100  50 %52  26 %42  21 %6  3 0%  0 %0  0 Ite

m 2 

0.73  1.6

0 

%100  50 %52  26 %38  19 %2  1 %0  0 %0  0 Ite

m 3 

1. The availability of educational resources such as books, CDs, papers, slides and the quality of these resources. 

2. Discipline during the course. 

3. Classroom facilities (lighting, sound, and ventilation system). 

 
 



Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 10 

 

SX505-18 

 

The results of Table 7 showed that participants of 

“neonatal resuscitation “training course have been most 

agreed with item 3 that is “classroom facilities (lighting, 

sound, and ventilation system)”(1.60±0.73), item 1 that 

is “the availability of educational resources such as 

books, CDs, papers, slides and the quality of these 

resources” (1.58±0.64), and item 2 that is “discipline 

during the course” (1.54±0.61), respectively. 

According to the results of tables, three levels of 

content, instructor, and organization associated with the 

first level study show the mean of the first level is 19.50 

and its standard deviation is 6.40. 

Describing the studied sample according to “the 

evaluation of learning in the second level of study”: 

 

Table 8.Describing the studied sample according to “the evaluation of learning in the second level of study”. 

Standard deviation Frequency Mean   

4.26 50 14.56 Pre-test 

2.62 50 17.86 Post-test 

 

The results of Table 8 showed that the mean score 

of50participants indicate that the mean score obtained at 

post-test stage (=17.89) is greater than the mean score of 

pre-test which equals 14.56. Moreover, the standard 

deviation of scores calculated at each stage of test show 

that the standard deviation equals 2.62 at post-test stage 

and the degree of dispersion decreases. 

Describing the studied sample according to the 

“evaluation of applying information in the third level of 

study (behavior) based on learner’s idea”: 

Table 9.Frequency and percentage of the studied sample according to the “evaluation of applying information-learner”. 

7. The mean of “evaluating the extent of applying information in the third level of study 

(behavior) based on the learner’s idea” (=40.08) 

Standar

d 

deviatio

n 

Mean  Total completely 

mastered 

Mastered  Neither unable 

nor completely 

mastered 

To some extent Not very much Item

s  

  Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

2.51  3.9

4 

%100  50 %14  7 %48  24 24 12 

 

%8  4 %4  2 Item 

1 

0.98  3.7

6 

%100  50 %22  11 %44  22 %26  013 %4  2 %4  2 Item 

2 

0.85  3.9

6 

%100  50 %24  12 %56  28 %14  7 %4  2 %2  1 Item 

3 

0.90  3.9

0 

%100  50 %26  13 %46  23 %22  11 %4  2 %2  1 Item 

4 

0.68  4.1

6 

%100  50 %30  15 %58  29 %10  5 %2  1 %0  0 Item 

5 

0.83  4.1

4 

%100  50 %34  17 %52  26 %10  5 %2  1 %2  1 Item 

6 

0.74  4.1

8 

%100  50 %32  16 %58  29 %8  4 %0  0 %2  1 Item 

7 

0.75  4.2

6 

%100  50 %38  19 %54  27 %6  3 %0  0 %2  1 Item 

8 

0.87  3.9

2 

%100  50 %24  12 %52  26 %18  9 %4  2  %2  1 Item 

9 

0.75  3.8

6 

%100  50 %20  10 %48  24 %30  15 %0  0 %2  1 Item 

10 

1. I can tell the history of perinatal. 

2. I can check related equipment. 

3. I can do a full initial assessment. 

4. I can handle the neonatal meconium control (optional). 

5. I can take the first steps of resuscitation. 

6. I can assess breathing, heart rate, and saturation. 

7. I can adjust the mask and correct the head position. 

8. I can carry out nose and mouth suction and clear the mouth. 

9. I can do double-sided evaluation of chest and respiratory sounds. 
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10. I can apply NRP behavioral key skills during the resuscitation to improve team performance and communication with people. 

  

 

The results of Table 9 showed that participants of 

“neonatal resuscitation “training course have been most 

agreed with item 8 that is “I can carry out nose and 

mouth suction and clear the mouth”(4.26±0.75), item 5 

that is “I can take the first steps of resuscitation” 

(4.16±0.68), item 6 that is “I can assess breathing, heart 

rate, and saturation” (4.14±0.83), item 3 that is “I can do 

a full initial assessment” (3.96±0.85), and item 1 that is 

“I can tell the history of perinatal” (4.29±0.782), 

respectively. 

Describing the studied sample according to the 

“evaluation of the effectiveness of the course in the third 

level of study (behavior) based on the learner’s idea”: 

 

Table 10.Frequency and percentage of the studied sample according to the “evaluation of the effectiveness of the course in the 

third level of study (behavior) based on the learner’s idea”. 

The standard deviation of “evaluating the effectiveness 

of the course in the third level of study (behavior) based 

on the learner’s idea” (=3.16) 

The mean of “evaluating the effectiveness of the course in the third level of study 

(behavior) based on the learner’s idea” (=8.36) 

Standa

rd 

deviati

on 

Mean  Total Strongly agree agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

Ite

ms  

  Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

0.80  1.6

4 

%100  50 2%  1 %2  1 %2  1 %46  23 %48  24 Ite

m 1 

0.73  1.7

0 

%100  50 %0  0 %2  1 %10  5 %44  22 %44  22 Ite

m 2 

0.75  1.7

4 

%100  50 %0  0 %2  1 %12  6 %42  22 %42  21 Ite

m 3 

0.71  1.6

8 

%100  50 %0  0 %2  1 %8  4 %46  23 %44  22 Ite

m 4 

0.67  1.6

0 

%100  50 %0  0 %2  1 %4  2 %46  23 %48  24 Ite

m 5 

1. The applicability of presented material. 

2. The appropriateness of the course content and duration. 

3. The ability to solve career problems. 

4. The appropriateness of paper content and educational materials. 

5. The appropriateness of presented materials and course content. 

 
 

The results of Table 10 showed that participants of 

“neonatal resuscitation “training course have been most 

agreed with item 3 that is “the ability to solve career 

problems”(1.74±0.75), item 2 that is “the 

appropriateness of the course content and duration” 

(1.70±0.73), item 4 that is “the appropriateness of paper 

content and educational materials” (1.68±0.71), item 1 

that is “the applicability of presented material” 

(1.64±0.80), and item 5 that is “the appropriateness of 

presented materials and course content” (1.60±0.67), 

respectively. 

According to the results of tables, two levels of 

application and effectiveness (based on the learner’s 

idea) associated with the third level of study (behavior) 

show that the mean of this level is 48.44 and its standard 

deviation is 6.85. 

Describing the studied sample according to the 

“evaluation of the effectiveness of the course in the third 

level of study (behavior) based on supervisor’s idea”: 
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Table 11.Frequency and percentage of the studied sample according to the “evaluation of the effectiveness of the course in the 

third level of study (behavior) based on supervisor’s idea”. 

The standard deviation of “evaluating the effectiveness 

of the course in the third level of study (behavior) based 

on supervisor’s idea” (=6.68) 

The mean of “evaluating the effectiveness of the course in the third level of study 

(behavior) based on supervisor’s idea” (=16.98) 

Standa

rd 

deviati

on 

Mean  Total Strongly agree agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

Ite

ms  

  Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

2.37  2.0

2 

%100  50 %36  18 %56  28 %6  3 %2  1 %0  0 Ite

m 1 

2.53  1.8

8 

%100  50 %44  22 %50  25 %4  2 %2  1 %0  0 Ite

m 2 

0.63  1.6

2 

%100  50 %46  23 %46  23 %8  4 %0  0 %0  0 Ite

m 3 

0.69  1.7

4 

%100  50 %38  19 %52  26 %8  4 %2  1 %0  0 Ite

m 4 

0.66  1.6

4 

%100  50 %44  22 %50  25 %4  2 %2  1 %0  0 Ite

m 5 

0.63  1.6

0 

%100  50 %48  24 %44  22 %8  4 %0  0 %0  0 Ite

m 6 

0.61  1.5

6 

%100  50 %50  25 %44  22 %6  3 %0  0 %0  0 Ite

m 7 

0.57  1.5

4 

%100  50 %50  25 %46  23 %4  2 %0  0 %0  0 Ite

m 8 

0.62  1.6

8 

%100  50 %40  20 %52  26 %8  4 %0  0 %0  0 Ite

m 9 

0.64  1.7

0 

%100  50 %40  20 %50  25 %10  5 %0  0 %0  0 Ite

m 

10 

1. I can tell the history of perinatal. 

2. I can check related equipment. 

3. I can do a full initial assessment. 

4. I can handle the neonatal meconium control (optional). 

5. I can take the first steps. 

6. I can assess breathing, heart rate, and saturation. 

7. I can adjust the mask and correct the head position. 

8. I can carry out nose and mouth suction and clear the mouth. 

9. I can do double-sided evaluation of chest and respiratory sounds. 

10. I can apply NRP behavioral key skills during the resuscitation to improve team performance and communication with people. 

 

The results of Table 11 showed that supervisors 

participating in “neonatal resuscitation “training course 

have been most agreed with item 1 that is “I can tell the 

history of perinatal”(2.02±2.37), item 2 that is “I can 

check related equipment” (2.53±1.88), item 4 that is “I 
can handle the neonatal meconium control (optional)” 

(1.74±0.69), item 10 that is “I can apply NRP 

behavioral key skills during the resuscitation to improve 

team performance and communication with people” 
(1.70±0.69), item 9 that is “ I can do double-

sided evaluation of chest and respiratory sounds” 

(1.68±0.62),item 3 that is “ I can do a full initial 

assessment” (1.62±0.63),item 6 that is “I can assess 

breathing, heart rate, and saturation” (1.60±0.63),item 7 

that is “I can adjust the mask and correct the head 

position” (1.56±0.61),and item 8 that is “I can carry out 

nose and mouth suction and clear the mouth” 

(1.54±0.57), respectively. 

Describing the studied sample according to the 

“evaluation of the effectiveness of the course in the third 

level of study (behavior) based on the supervisor’s 

idea”: 
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Table 12.Frequency and percentage of the studied sample according to the “evaluation of the effectiveness of the course-

learner”. 

The standard deviation of “evaluating the effectiveness 

of the course in the third level of study (behavior) based 

on the learner’s idea” (=2.47) 

The mean of “evaluating the effectiveness of the course in the third level of study 

(behavior) based on the learner’s idea” (=7.70) 

Standa

rd 

deviati

on 

Mean  Total Strongly agree agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

Ite

ms  

  Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

Perce

nt 

Numb

er 

0.57  1.5

6 

%100  50 %48  24 %48  24 %4  2 %0  0 %0  0 Ite

m 1 

0.57  1.5

6 

%100  50 %48  24 %48  24 %4  2 %0  0 %0  0 Ite

m 2 

0.50  1.5

0 

%100  50 %50+  25 %50  25 %0  0 %0  0 %0  0 Ite

m 3 

0.50  1.5

2 

%100  50 %48  24 %56  26 %0  0 %0  0 %0  0 Ite

m 4 

0.50  1.5

6 

%100  50 %44  22 %56  28 %0  0 %0  0 %0  0 Ite

m 5 

1. Solving career problems of the learner. 

2. Satisfaction of learner’s function. 

3. Increasing learner’s skills. 

4. The extent of rework reduction. 

5. The extent of cost reduction. 

 
 

The results of Table 12 showed that participants of 

“neonatal resuscitation “training course have been most 

agreed with item 1 that is “solving career problems of 

the learner”(1.56±0.57), item 2 that is “satisfaction of 

learner’s function” (1.56±0.50), item 5 that is “the 

extent of cost reduction” (1.56±0.50), item 4 that is “the 

extent of rework reduction” (1.52±0.50), and item 3 that 

is “increasing learner's skills” (1.50±0.50), respectively. 

According to the results of two tables showing both 

application and effectiveness levels (based on the 

supervisor’s idea) associated with the third level of 

study (behavior), the mean of this level equals 24.68 and 

its standard deviation equals 7.94. 

Describing the studied sample in the fourth level of 

study (course results): 

Table 13.Describing the variable of “successful and unsuccessful CPR” before and after Neonatal Resuscitation Training. 

The fourth level of Kirkpatrick model (results) 

 Months after holding the course Month Months before ماه  ردیف 

holding the 

course  

Month No 

Percentage  Successful  Unsuccessful   Percentage  Successful  Unsuccessful     
62 5 3 March  75 28 9 September  1 

52 10 9 April  74 26 9 October  2 

63 14 8 May  66 26 13 November  3 

83 5 1 June  65 29 15 December  4 

77 7 2 July  73 19 7 January  5 

60 6 4 August  79 31 8 February  6 

 

In the fourth level, the course was to improve the 

performance of nurses who are dealing with neonatal. 

The results showed that the death toll decreased 

indicating that course objectives have been realized and 

the performance has been favorable. The results of 

empowering and improving the performance of nurses 
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involved with neonatal is considered as the ultimate 

objective of neonatal resuscitation training course. An 

effective training can improve organizational 

productivity as well as qualitative and quantitative 

indicators. At this level, evaluators determine the 

effectiveness of educational programs on organizational 

indicators such as death toll of neonatal, and enhanced 

neonatal health. However, increases or decreases in 

neonatal mortality are not merely attributed to the 

neonatal resuscitation skills of nurses because other 

factors such as prematurity of neonatal also play role in 

neonatal mortality. 

Discussion:  

The findings of this study showed that nurses 

participated in neonatal resuscitation training course 

reported good effectiveness of the course. And 

according to the results obtained from the evaluation of 

the course, it can be said that the mentioned course has 

been effective and the greatest satisfaction and the 

effectiveness of the course come from the third-level of 

study (behavior) which includes effectiveness of learner 

and effectiveness of supervisor. And as various studies 

have confirmed, learner has a higher score at this level. 

Nezamian Pourjahromi et al. (2011) stated that the mean 

score of participants' skills at the third level (behavior) 

has significantly increased. Abbasian et al. (2008) 

expressed that at the third level (behavior), desired 

changes have been observed in learners. Hojjati et al. 

(2014) conveyed that the evaluation of the third level 

reflects the effectiveness of in-service training; they also 

stated that in-service training leads to an increase in 

professional knowledge of manpower and transfer of 

learning to the workplace. Hosseini (2009) stated that 

these courses are appropriate as they may cause 

behavioral changes in experts and their view about 

applying the skills learned from courses trained during 

the employment is conducive and positive. 

Nurses evaluated the condition of training course of the 

first level (reactions) that include: content, instructor, 

and organization as desired and some studies have also 

been conducted on this area. NezamianPourjahromi 

(2011) evaluated the reaction of learners to the factors 

of training course, including instructor, content, and 

facilities, on working with electroshock machine and 

concluded that the training course was effective and 

found that learners generally showed positive reaction to 

the mentioned training course. Tavakoli quoted Hojjati 

(2014) also stated that the reaction stage is the most 

common type of evaluation in the organization that 

evaluates the reaction of learners immediately after the 

completion of the measurement and provides immediate 

feedback to the teacher performance and training 

program .Hojjati et al. (2014) also reported a large 

desirability for this level of the course. Abbasianet al. 

(2008) also reported that the changes in post-test scores 

are significant. 

It is also observed that at the second level of Kirkpatrick 

evaluation model (learning), pre-test and post-test scores 

have significant difference. Various studies have 

indicated that the most level of efficacy is for the second 

level (learning) in which the post-test scores of nurses 

were better than their pre-test scores which indicates the 

desirable condition of education level. Hojjati et al. 

(2014) stated that the second level (learning) of in-

service training course shows the most effectiveness. 

And in the evaluation of the fourth level, indices 

obtained from the reduction of neonatal mortality 

reported by hospital educational supervisors indicate the 

effectiveness of the mentioned training course and 

confirm that holding neonatal resuscitation training 

course for nurses who have not yet started to work at 

neonatal wars and even at delivery rooms leads to 

reduction in the death of neonates. 

Conclusion 

The results of this study showed that neonatal 

resuscitation training course for nurses led to enhanced 

job skills and knowledge of nurses, an increase in the 

efficiency and a reduction in the neonatal mortality. 

Kirkpatrick model is a measurement system to evaluate 

the effectiveness of training courses which leads to a 

complete and comprehensive assessment of the training 

course and provides a quick and without concern access 

for related authorities to discover the strengths and 

weaknesses of the course and to propose their solutions; 

it also refines the performance and upgrades efficiency 

and raises the level of satisfaction. Finally, this study 

provides the conditions necessary for improving the 

quality of training courses and it also contributes to the 

knowledge of the authorities of the desirability of 

training courses and gives them proper feedback. 
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Abstract  

Background 

This study aimed to evaluate differences in the value of corneal astigmatism pre- and post-surgery 

and investigate the association between pre-existing corneal astigmatism and surgically induced 

astigmatism (SIA) with a combination of post-phacoemulsification and OCCI modification. 

Methods 

The pre-post study was conducted on cataract patients with pre-existing corneal astigmatism who 

have been through the combination of phacoemulsification and OCCI modification with the 

following criteria: the cataract Buratto score ≤ III, age ≥ 40, pre-existing astigmatism ≥ 1.25-4.00 D, 

steep meridian 45-135o, patients refused to be treated with toric IOL, no previous ocular surgery, 

glaucoma, uveitis, pterygium, corneal dystrophies, scars, and keratoconus. 

Results 

There were significant differences between pre- and post-surgery corneal astigmatism (p = 0.000) 
from a total of 13 analyzed samples. The average value of pre-existing corneal astigmatism was 
slightly higher, with 1.41 ± 0.24 D than the corneal astigmatism post-surgery with an average 
value of 0.75 ± 0.35 D. The Spearman correlation test revealed a negative correlation between 
pre-existing corneal astigmatism and SIA (r = -0.302; p = 0.315). 

Conclusion 

There were significant differences between pre- and post-corneal astigmatism surgery, and the 

value of SIA has no association with the amount of pre-existing corneal astigmatism. 
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Background  

Approximately 70% of the population with 
cataracts also have astigmatism of 
approximately 1.00 D, and 33% of them who 
undergo cataract surgery are able to correct 
their astigmatism as well, along with cataract 
surgery. With the removal of cataracts and 
astigmatism correction, the cornea is 
expected to be in a post-surgery 
pseudophakia emmetropic state [1].

 

The technique we have chosen and will be 
discussed further in this study is 
phacoemulsification combined with OCCI, or 

rather we call it a modified opposite side of 
clear corneal incisions (OCCI). This method 
aims to reduce pre-surgery corneal 
astigmatism of cataract patients by 
performing two incisions in the corneal 
steam meridian (the vertical meridian) 
without changing the position of the main 
phacoemulsification port in general, which is 
the temporal side of the cornea. In this way, 
the surgeon will not have difficulty during the 
surgery due to changing the position of the 
main port incision location. 

 

Methods 

This study aimed to determine the value of 
corneal astigmatism before and after 
cataract surgery, as well as observing the 
correlation between the value of corneal 
astigmatism before surgery with the change 
in corneal astigmatism or SIA (Surgically 
Induced Astigmatism) after conducting 
cataract surgery. The design of this study 
was pre-post study, the samples of the study 
are from cataract patients with a pre-surgical 
corneal astigmatism condition who 
underwent the modified combination of 
phacoemulsification and OCCI surgery. 

The criteria of inclusion were as follows: 
Buratto ≤ III cataract patients, minimum 40 
years old, pre-surgery astigmatism ≥ 
1.25-4.00 D, steep meridian 45-135o, 
patients were not willing to implant toric IOL, 
no history of eye surgery or glaucoma, 
uveitis, pterygium, corneal dystrophy, 
corneal brush, and keratoconus. 
Additionally, applicable exclusions were if 
there were any intrasurgical complications or 
patients did not perform routine check-up. 
Pre- and post-surgery keratometry was 
measured with ARK, the SIA value 
calculated by the doctoral SIA calculator. 

Results  

We obtained samples from a total of 15 
patients who met the inclusion criteria, but 
there were two patients excluded from the 
list as they did not come for a routine 
check-up at the assigned time. Thus, the 
total sample of this study was 13 people, in 
which three of them (23.1%) were male and 

the rest (76.9%) were women. The 
characteristics of the sample based on 
patient demographic data are in Table 1. 
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Table 1. Research Sample Characteristics 
 

Characteristics Mean 
Standard 
Deviation 

Min Max 

Age (Years Old) 62.92 14.07 43 90 

Flat K pre-surgery 42.64 1.28 40.25 44.75 

  post-surgery 42.73 1.05 40.75 44.25 

Steep K  pre-surgery 44.05 1.26 41.5 46 

 post-surgery 43.48 1.10 41.62 45 

Astigmatism pre-surgery 1.41 0.24 1.25 2.12 

  post-surgery 0.74 0.35 0.12 1.63 

SIA   1.07 0.39 0.38 1.64 

The result of the t-test comparing of pre- and 
post-surgery Flat K showed a significance 
value of 0.462 (p > 0.05), so it can be 
concluded that there is no difference in the 
average value of the Flat K at pre-surgery 
with the Flat K at post-surgery. The Flat K 
average value at pre-surgery (mean = 42.64 
D) was slightly lower than the Flat K average 
value at post-surgery (mean = 42.74 D). For 
Steep K value, there was a significance 
value of 0.002 (p < 0.05), so it can be 
concluded that there was a significant 
difference in Steep K average value during 
pre-surgery compared with Steep K average 
value at post-surgery, where the average 
value of the Steep K at pre-surgery (mean = 
44.05 D) was relatively higher than the 
average value of the Steep K at post-surgery 
(mean = 43.49 D). 

Furthermore, our t-test results to observe the 
comparison of pre- and post-corneal 
astigmatism surgery obtained a significance 

value of 0.000 (p < 0.05), so it can be 
concluded that there was a difference in the 
average value of corneal astigmatism at 
pre-surgery compared with corneal 
astigmatism at post-surgery, where the 
average value of corneal astigmatism at the 
time of pre-surgery (mean = 1.41 ± 0.24 D) 
was relatively higher than the average value 
of corneal astigmatism at the time of 
post-surgery (mean = 0.75 ± 0.35 D). 

The major difference of corneal astigmatism 
pre-surgery compared with post-surgery was 
then categorized in several astigmatic 
degrees, light, medium and severe. As has 
been mentioned in the previous literature, 
where the degree of the light astigmatism is 
≤ 1 diopter, medium degree of astigmatism is 
1-2 diopter and severe degree is 2-4 diopter. 
There were 12 research samples at the time 
of pre-surgery that had a medium degree of 
astigmatism and one sample with a severe 
degree of astigmatism (Figure 1). 

 

 

 
Figure 1.  Graph of astigmatic degree improvement 
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The post-surgery results indicate a reduction 
or improvement of the astigmatic degree, 
where the majority of the samples (11 of 
them) ultimately have a medium astigmatic 
degree, and the remaining samples (two of 
them) had a medium astigmatic degree. The 
severe astigmatic degree was no longer 
found post-surgery. 

Based on the Spearman correlation test 
results, the correlation coefficient value 
between astigmatism (Pre-surgery) group 
with surgically induced astigmatism of -0.302 
with p = 0.315 (p > 0.05), so it can be 

concluded there was no significant 
correlation between astigmatism 
(Pre-surgery) with surgically induced 
astigmatism. 

In this study, we also collected data that we, 
ultimately, used to categorize secondary 
outcomes, there was pre- and post-surgery 
axis shifts of the entire samples in 
accordance with pre- and post-surgery 
keratometry data. Below, we attach the 
evaluation data of pre- and post-surgery 
astigmatic axis changes (Table 1). 

Table 1. Astigmatic Axis Change Evaluation Data in Pre-surgery and Post-surgery 
 

No 
  

M/F 
  

Age 
  

ods 
  

Pre-surgery Post-surgery Axis Shift 
SIA 

  
Flat X Steep X Flat X Steep X 

Degre
e 

Mov
e 

1 M 90 os 42 132 158 68 64 CW 1.33 

2 F 43 od 175 85 144 57 28 CW 1.14 

3 F 43 os 6 96 50 140* 44 CT 1.29 

4 F 68 os 9 109 51 141* 32 CT 1.93 

5 F 43 os 3 93 13 103 10 CT 0.81 

6 F 59 os 42 132 109 19* 113 CW 1.64 

7 F 66 os 170 80 30 120 40 CW 1.36 

8 M 61 od 12 102 13 103 1 CT 0.88 

9 M 77 os 51 135 52 142* 7 CT 0.38 

10 F 61 os 37 127 41 131 4 CT 0.52 

11 F 62 od 179 89 53 143* 54 CT 1.64 

12 F 75 od 167 77 5 95 18 CT 0.91 

13 F 70 os 10 100 13 103 3 CT 0.76 

Annotation : CW (clockwise), CT (counterclockwise)    

 

If the pre- and post-surgery steep axis data 
above are listed and compared, then it 
becomes noticeable that a shift of the 
astigmatic axis occurred to all the samples. 
Among them, there were five samples with a 
considerable axis shift – on the data above 
they are marked with an asterisk on the 
post-surgery steep axis – where on the 
mentioned data, the astigmatism pre-surgery 
criteria is within the rule (45-135o), but on 

the post-surgery data shown their 
astigmatism had turned against the rule. In 
addition, by looking at the data, we can see 
that the axis shift had a tendency to move 
counter-clockwise more than clockwise. In 
total, there were four samples in which the 
axis shifted clockwise and in the remaining 

nine samples the axis shift towards the 
opposite. 
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Discussion  

A study by Kanagarajan et al, it was stated 
that the incidence of cataracts in India is 
higher in women than in men, with the 
highest prevalence are those above 50 years 
old. Another similar study by Dooley et al, 
showed that the majority of the samples 
were from females, but the results of 
statistical analyses did not show any 
significant difference. Considering the 
current world population has a female 
majority, then such a thing is certainly very 
likely [2-3]. 

The age distribution of the samples in this 
study had a fairly large range, from age 43 
years to 90 years, with an average of 62.92 ± 
14.07 years. The samples of this study were 
cataract patients of at least 40 years old 
according to the age limit for the diagnosis of 
senile cataracts. In some literature there is a 
physiological change with age, that eye 
conditions will tend to be against the rule 
[4,5]. The evidence is here, it can be seen 
from the sample collection period for about 5 
months, there were only 13 samples based 
on the inclusion criteria (astigmatism within 
the rule). 

In this study, we performed three incisions 
that were very different from common 
phacoemulsification or OCCI surgery. The 
first incision was a temporal main port 
incision using a 2.2 mm keratome and two 
other incisions were in the perpendicular 
region of the vertical meridian parallel to the 
steep axis using a 2.75 mm keratome. As we 
know that the smaller the size of the corneal 
incision, the less corneal flattening will occur, 
and vice versa. By using a 2.2 mm keratome, 
the minimum effect on the horizontal 
meridian field is expected. On the contrary, 
on the field of vertical meridian where the 
incision was made with keratome 2.75 mm, 
the maximum corneal flattening effect is 
expected so that the reduction of the 
post-surgery corneal astigmatism eventually 
can be maximized. 

 A study by Naeser stated that an incision of 
2.75 mm will cause astigmatic induction of 
corneas around 0.5-0.6 D [6]. Based on the 

data, there were a number of research 
samples with minimum astigmatism of 1.25 
diopter, expected with two 2.75 mm 
incisions, astigmatism will decrease with 
approximately 1.2 diopters. In the other 
words, it was expected in patients with 
pre-surgery astigmatism of 1.25 diopter that 
astigmatism will disappear in post-surgery 
conditions. For the larger corneal 
astigmatism, an ultimate decrease in the 
corneal astigmatism was expected. If 
correlated with this study, it is evident from 
the overall sample that astigmatism 
decreases. 

Naim and Hamidreza et al compared a 
single incision of 3.2 mm width on corneal 
steep meridian and OCCI. The results 
obtained in the four week post-surgery 
evaluation were as follows: in the 
single-incision group, the pre-surgery 
average value of 2.23 D became 1.41 D, and 
in the OCCI group, the pre-surgery average 
value of 2.23 D became 1.18 D. A similar 
study conducted by Razmjoo and Koosha et 
al compared a single incision with 3.2 mm 
OCCI on 25 patients in each group. They 
discovered pre-surgery average values of 
2.58 ± 1.03 D and 2.70 ± 0.49 D for the 
OCCI group. In the 12-week post-surgery 
evaluation, the astigmatic degree decreased 
significantly, where in the single-incision 
group the astigmatic degree was decreased 
up to 2.15 ± 0.82 D and 1.63 ± 1.21 D for the 
OCCI group. The conclusion drawn from the 
two studies above is, with the same width of 
incision, the OCCI technique will be more 
effective in reducing corneal astigmatism in 
cataract surgery [7-8]. 

Referring to the research characteristic data 
(Table 1), we could see that in this study the 
average value of the pre-surgery 
astigmatism was 1.41 ± 0.24 D, and the 
post-surgery astigmatism average value was 
0.74 ± 0.12 D, showing that there were still a 
number of astigmatisms uncorrected using 
the 2.75 mm incision. Previously, it has been 
mentioned in the literature that the larger the 
incision of the cornea, the larger the corneal 
flattening effect; thus, it is possible to use 
incisions of a slightly larger size than 2.75 
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mm, for example, a 3.0 mm or 3.2 mm 
incision. However, it is advisable to conduct 
a follow-up study on a similar basis to this 
study to make sure whether changing the 
width of the incision will give significant 
results or not. 

The shape and architecture of the corneal 
incision cause tissue damage and corneal 
flattening, which can lead to surgical induced 
astigmatism (SIA). Pedersen, in his study, 
concluded that there are several other 
predisposing factors besides its association 
with a corneal incision that cause the 
magnitude of astigmatic changes in 
post-cataract surgery, among of them are 
large pre-surgery asthmatic polar values, 
young age and the cataract surgeon factors 
themselves. Stromal hydration may increase 
the value of SIA, but this effect usually only 
lasts one-week post-surgery, after that, the 
SIA value will gradually stabilize within 1-3 
months [5,9]. 

The analysis results of this study indicate 
that the scale of SIA has no correlation or is 
not influenced by the degree of corneal 
astigmatism at pre-surgery. In the Jaffe 
vector analysis formula used to calculate 
SIA, beside the keratometric value 
component, the axis value is also taken into 
account [10]. This means that by taking into 
account keratometric changes only is 
insufficient and inappropriate to describe the 
post-surgery astigmatic changes; and to 
calculate them, the axis component has to 
be included as well in the calculation. By 
using the SIA calculator, the change in a two 
degree axis will cause an SIA change of 
0.05-0.1 D [10]. From this description, it can 
be concluded that the incision performed on 
the cornea is not only causing corneal 
flattening by changing the keratometric 
values, but also causing axis changes so 
that the SIA value is eventually not equal to 
the difference between steep K and flat K 
pre- and post-surgery. 

Concerning to SIA calculations by using an 
SIA calculator, there are several things that 
may be less appropriate if it is applied to 
three incisions surgery, as in this study. In 
the SIA calculator, the incision location data 
and the size of the incision can only be filled 

by one type; whereas, there are three 
incision locations with two different sizes in 
this study. It means that the SIA results 
calculated in this study are probably invalid, 
moreover, it will be difficult to compare them 
with previous studies on SIAs that generally 
consist of only one location and size of the 
incision. 

The incision shift carried out on the steep 
meridian is likely to occur, therefore 
utilization of a marker should be taken into 
consideration, as it would make the incisions 
precisely on the axis. Corneal tissue damage 
and corneal flattening may occur due to the 
incision and the fako tip maneuvers during 
surgery. This will affect patients who 
underwent phacoemulsification surgery 
differently. It also possible that it caused the 
differences in SIA among the samples of this 
study. 

Regarding the secondary outcome data, we 
found that there were five samples 
experiencing a change in the astigmatic axis 
from ‘within the rule’ to ‘against the rule’. This 
axis shift may affect the patients' comfort in 
their vision, but, in fact, we did not get a 
subjective complaint about this 
inconvenience. But to decide thoroughly 
whether this matter really does not have a 
certain effect cannot be done due to the very 
short period of post-surgery evaluation. 
Corneal curvature conditions will keep 
changing over time, so it is advisable to do 
further evaluation, for example within three 
months, six months and, even, one-year 
post-surgery. 

A study by Storr-Paulsen stated that age has 
a negative correlation with post-surgery 
astigmatism, the older the age of a person, 
the changes of post-surgery astigmatism will 
increasingly tend to be ‘against the rule’, and 
sex has nothing to do with astigmatic 
changes. The result of one-year 
post-surgery evaluation did not show any 
significant axis shift, but at six years 
post-surgery evaluation, almost 60% of 120 
samples were found to have experienced an 
astigmatic shift towards ‘against the rule [5]. 

Dooley stated that the average value of SIA 
is greater in the left eye with a statistically 
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significant result comparison, but this 
condition applies only to cataract surgeons 
with right-hand dominance or contralateral 
arms. Dewey mentioned in his research that 
the right eye and the left eye showed a 
difference in astigmatic axis orientation, but 

this did not significantly affect post-surgery 
vision quality. Cataract patients undergoing 
phacoemulsification, on average, will 
experience a shift of the axis of more than 10 
degrees [2,11].

 

 

Conclusion  

Phacoemulsification combined with OCCI 
modification surgery technique is proven to 
decrease corneal astigmatism, as can be 
seen from the existence of significant 
differences between corneal astigmatism 

pre-surgery and post-surgery. In this study, it 
can be concluded that there is no correlation 
between post-surgery astigmatic changes or 
surgical induced astigmatism (SIA) and the 
value of pre-surgery corneal astigmatism.
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Abstract 
Introduction: Damage to the ankle-sensory-control system and disturbance in the integrity of sensory information 

and awareness of the sense of movement is an important factor in reducing the balance and as a result of re-injury 

and strengthening the effective factors in sensory organization and balancing and postural control. As an essential 

strategy in the treatment of balance and postural problems as well as athletes' injuries. Objective: To evaluate the 

effect of balance training on postural sensory organization against external disturbances in athletes with chronic 

ankle instability. Materials and Methods: In this semi-experimental study, 30 male athletes with chronic ankle 

instability were randomly divided into two groups of exercise (n = 15) and control (n = 15). The measurements were 

pre-tested and the test was carried out and the experimental group training program was six weeks of equilibrium 

training against disturbances. To evaluate postural sensory organization, a dynamic computerized post-chromosomal 

device was used. Which senses the state of the senses in 6 states that are in the first state (the presence of all three 

senses of vision, hearing and deep sense), second (vision outage), third (auditory manipulation), fourth 

(manipulation of deep sense), fifth (vision and manipulation elimination) Sense of deepness) and sixth (manipulation 

of auditory sense and deep sense). Data analysis was performed using covariance analysis and all statistical data was 

performed by SPSS software version 22 at the significance level of α = 0.5. Results: The findings of this study 

showed that people in the first situation based on the score of stability, sensory organization and better postural 

control than the other 5 had a better status. The score of sustainability in the sixth situation, which affects every 3 

senses, is less than other situations ... There was no significant difference between sustainability score in the second 

position (sight loss) and the presence of 2 hearing and deep hearing (with the third condition), the auditory 

impairment and the presence of two senses of sight and depth (these results indicated that individuals were not able 

mailto:hd.miri@gmail.com
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to balance in the second position Sight and in the third position, they are not dependent on hearing, but between the 

second situation with the fourth state (profound sense manipulation (, fifth), the removal of sight (And sixth) 

profound hearing and deep hearing impairment (the difference was statistically significant, and the subjects in the 

second position were significantly different based on the sensory organizing stability, balance, and postural control 

better than the fourth to Sixth, the mean sensory organizing in the experimental group after six weeks of training in 

all six conditions was higher than the control group. Conclusion: The results showed that athletes with chronic 

ankle instability in the training group had a better sense of organisation in the group Compared to the control group, 

external disturbances were superior to the control group, because the balance training with improved sense of intent 

and sending information In addition, the improvement in the integrity of the sensory inputs may change the pattern 

of motor control and speed up the time of sending sensory information, which ultimately leads to improved postural 

sensory organizing. 

 

Key words: Balancing training, sensory organization, chronic ankle instability  

Introduction 

 

Ankle sprain is the most common injury in the ankle 

region and is associated with damage to the ankle 

external ligaments and includes 10 to 30% of the 

injuries of the ankle (1). Some factors, such as 

muscle weakness, ankle limitation and damage to 

deep-lobe receptors in ligaments, can potentially 

damage ankle joint in people with a history of 

ligation stretching (1) having an ankle sprain , Is a 

risk factor for re-tightening. More than 30% of 

patients with ankle sprain, this complication is 

chronic, and this chronic sprain can increase the 

likelihood of arthrosis of the ankle and balance 

problems (2), and on the other hand, the clinical 

significance of the ankle It is associated with joint 

ailments, disturbances and associated damage with 

the occurrence of ankle torsion. Changes in arthritis 

and joint arthritis and disturbance in postural control 

are related to the occurrence of rebound ankle sprain 

(3). In addition, the occurrence of ankle instability 

increases the risk of articular diseases and multiple 

afflictions, and also has side effects on occupational 

health. Repetitive ankle sprain has been reported to 

prevent the return of 6% of patients with labor, and 

13% to 15% of them have been incapable of doing 

their jobs after being injured for at least nine months 

to 6.5 years. (4), which not only threatens the health 

of individuals, but also saves millions of euros 

annually from national resources (5), as well as 

athletes, it has been shown that the time spent in the 

aftermath of the practice and competition after the 

screw injury The external ankle corrosion has had the 

longest duration of damage, so that one-sixth of the 

time was the amount of time that ankle injury had 

been disturbed. It is reported that roughly 25 percent 

of the time away from practicing in fields such as 

soccer is the result of ankle injury (6). Therefore, 

there is always a need for proper treatment in this 

area. Suggested remedies for ankle sprays include 

manual treatments, ultrasound, brace and other 

modalities of physiotherapy to reduce pain and 

swelling, balance exercises and deep sense of it, to 

improve the ankle function, which for quicker return 

to activity, reduce swelling and Instability, greater 

motion and reversal of sprain are effective (7). 

Damage to the ankle-sensory-control system is 

known as the main cause of repeated ankle instability 

(3). Athletes who have ankle ligament stretch marks 

show a decrease in sense of deepness and sense of 

movement. Decreasing the sense of deepness and 

knowledge of the sense of movement is an important 

factor in reducing balance and postural control, and 

as a result of recurrence (8). Ankle joint plays a 

major role in balance and postural control (1). It is 

absolutely essential to maintain balance for everyday 

activities and athletic performance (9). But 

maintaining balance and postural control depends on 

the consistent coordination of sensory messages 

arising from Vistybar, vision and sensory 

information. The postural control system includes 

body position control in space for dual stability 

purposes and postural stability. To achieve these 

goals, the postural control system requires the 
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integrity of the system input to determine the state 

and movement of the body in the space and output 

systems (motor responses) to manage the body's 

condition (10, 11). One of the important components 

of the sensory system is a deep sense that includes 

information from intraocular receptors, muscles and 

tendons that, with exercise, especially balance 

exercises, strengthens, and raises balance. Therefore, 

the existence of equilibrium and specialized exercises 

in the training program can possibly be a factor in 

increasing the balance, and physical activity is a 

factor that improves the ability of static and dynamic 

balance and postural control (12). Considering the 

role of the deep sense of stability and postural 

control, athletes with ankle injury can greatly 

overcome their stability and balance deficiencies by 

performing equilibrium exercises [25]. To distinguish 

between many defects and inefficiencies that affect 

posture and balance, CDP with an animated platform 

can be used to evaluate postural and balance control 

(13, 14). Studies on causation Different postural 

control disorders have been performed in 

musculoskeletal patients. Most of the researches done 

so far have focused on the effects of unilateral ankle 

instability on static status control (15) and functional 

performance of lower extremities (16) and fatigue 

(17)which is sometimes accompanied by 

contradictory results. Since postural and balance 

control is one of the most important needs for daily 

activities and functional skills, defect in this system 

can lead to functional impairment and disability (18). 

Therefore, it is necessary to examine postural control 

capabilities and its effective factors. Equilibrium 

exercises are one of the most common and functional 

methods for the rehabilitation of chronic ankle 

disorder designed to help deepen the sensory system 

through improving the function of joint mechanical 

receptors and restoring normal-muscle feedback 

loops. (19). Therefore, it is necessary to pay attention 

to balance exercises and their role in coordinating 

different senses in sensory postural organization and 

using effective motor strategies (20). However, a 

study that examines the effect of these exercises on 

postural sensory organization against external 

disturbances in male athletes with chronic ankle 

instability is needed. Undoubtedly, the evaluation of 

postural sensory organizing measures against external 

disturbances in response to equilibrium exercises can 

provide the information needed to design rehab and 

recovery strategies for rehabilitation, a more 

appropriate exercise program for exercising and 

preventing recurrence. The chronic ankle instability 

and the prevention of acute ankle sprain damage to 

chronic instability.

 

Methods 

 

The present study was a semi-experimental study and 

30 athletes with chronic ankle twists (20-30 years 

old) were randomly selected in two experimental 

groups (15 people) for balancing exercises and 

control group (n = 15). On arrival, subjects must get 

more than or equal to 90 percent of the FADI score 

and more than or equal to 75 percent of the FADI 

sport index score. Also, in the last six months, they 

have at least two feelings of fatigue Ankle stability, 

or the feeling of loose joints while doing daily or 

sports activities and should be able to fully tolerate 

weight loss, normal walking, and full range of ankle 

sprain when performing an exercise (4, 21, 22). 

Subjects with history of fracture or lower limb joint 

surgery, lower extremity status disorders, spine, 

history of neurological disorders or atrial fibrillation, 

acute coronary syndrome, history of knee ligament or 

knee injury, head injury, use of any sedative Drug 

and alcohol were excluded during the 48 hours prior 

to the test. (23). To evaluate the postural control of 

the subjects, a dynamic computerized post-

choreography system was used. The system is a 

quantitative method for assessing the performance of 

postural and balance control in standing position and 

one of the most advanced systems for the 

examination and manipulation of sensory systems 

affecting postural control (24) This system has two 

power boards to examine the variables that affect 

postural control. In this study, sensory organizing test 

was used. This test evaluates the performance of each 

of the sensory, peripheral, and perceptual systems in 

postural control and has 6 states. In the first three 
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positions, the power plates are fixed and in the other 

three positions move in the anterior and posterior 

directions. . Three open eye conditions and three 

closed eyesets and three visual stable settings and 

three other situations with visual interference are 

done. Finally, six conditions were extracted from the 

combination of the above factors: first position (open 

eye, visual environment and apos; fixed form), 

second position (closed eyes, constant platform), 

third position (open eye, visual environment in 

Moving Platform, Stage 4), Fourth Situation (Open 

Eyes, Fixed Visual Environment, Moving Platform), 

Fifth Position (Closed Eyes, Moving Platform), Sixth 

Position (Open Eyes, Moving Environment, Moving 

Platform). Each subject must maintain an equilibrium 

for 20 seconds in the above situations, and each 

situation is repeated three times. In each of the 

situations of this test, a score of 0 to 100 is presented 

as an index of postural control, and the mean of the 

postural control index in 3 times the test is considered 

as the score of the person's postural control. To 

conduct the study, athletes with chronic ankle 

instability were referred to the medical staff and 

filled out a questionnaire and by a specialist 

physician to assess the conditions of entry and exit, 

they were evaluated. Thirty persons were selected 

and after obtaining consent And information on how 

they participated in the project eventually entered the 

study. Then, each of the subjects was placed on the 

screen with the foot of the naked legs of the post-

chroography system. Then, 15 participants in the 

training group, the Equilibrium Practice Protocol 

were trained during one session. The test group 

performed equilibrium exercises for six weeks, three 

sessions per week and one day each, each session for 

about 60 minutes, in three sessions, ten minutes 

warm up, 45 minutes of each session, in each of three 

sessions each The set consisted of two consecutive 

practice exercises (five levels of protocol) with 2 

minutes of rest between each course, each session 

duration was 45 seconds, and the rest after each 

training was 30 seconds and at the end of 5 minutes 

of cool down. The intensity and volume of the 

training changed with the change in the type of 

exercise, and the simple to complex form, the type of 

instrument, the change in the thickness of the 

mattress and foam, its stiffness and stiffness, and the 

performance of the movements (25). Finally, after 

completing the six-week training program, all of the 

variables in the post-test were re-measured in two 

groups. Descriptive statistics (mean and standard 

deviation) were used to describe the data as well as 

inferential statistics such as one way ANOVA for 

data analysis at the level of α≤0.05. 

 

Results and findings

The individual characteristics of the 

experimental and control groups are 

presented in Table 1. The results of the 

statistical test did not show a significant 

difference, which indicates that the subjects 

were homogeneous. 

Table 1: Average and Standard Deviation Individual Characteristics 

P          Control group (n = 15) Experimental group (15 = n) Variable 

0.85 24.26 ± 1.86 24.40±2.13 Age (year) 

0.48 69.80 ± 8.89 72.20±9.76 Weight (kg) 

0.47 177.46 ± 8.56 179.46 ± 6.41 Height (centimeters) 

 

Table 2 shows the mean and standard deviation of the 

sensory organizing variable in 6 sensory 

manipulation states in athletes with chronic ankle 

instability in the experimental and control groups
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Table 2: Average and Standard Deviation sensory organizing Information 

Control group (n = 15)                      Experimental group (15 = n) the level conditions 

  89.96±3.36                            89.32±3.57 pre-exam Open eyes, visual environment 

and fixed form 
  90.51±3.24                            92.41±3.67 Post test 

  84.30±6.32                       84±6.44 pre-exam Closed eyes, fixed platform 

  85.71±6.12                            91.88±3.09 Post test 

  82.38±5.84                            83.08±6.56 pre-exam Open eyes, moving visual 

environment, static platform 
  83.92±5.56                            90.88±3.84 Post test 

  66.14±7.01                           68.17±7.53 pre-exam Open eyes, steady visual 

environment, animated platform 
  67.84±7.20                           82.88±7.38 Post test 

  52.05±9.54                             53.84±10.39 pre-exam Closed eyes, animated platform 

  53.54±9.34                          69.11±7.56 Post test 

  45.97±9.24                             47.26±11.62 pre-exam Open eyes, animated visual 

environment, animated platform 
  46.82±9.91                             61.68±15.19 Post test 

  69.92±2.29                          70.94±2.92 pre-exam Overall average 

  71.39±2.48                          81.47±4.54 Post test 

 

The findings presented in Table 3 show that the mean 

sensory organizing score in the experimental group 

was higher than the control group in all six 

conditions. Also, the comparison of the sensory 

organizing of the subjects in the experimental and 

control groups in pre-test and post-test showed that 

there was no significant difference between the 

experimental and control groups in the pre-tests, but 

in the post-test, the experimental group had better 

performance than the control group . The results of 

the covariance analysis showed that six weeks of 

balance training had an impact on the sensory 

organizing of the external disturbances in male 

athletes with chronic ankle instability (Table 3) 

Table 3 the results of the covariance analysis of the sensory organizing in each of the condition 

Sig        F Source              Condition 

 

 

 

 

 

 

 

Average 

of squares 

Degrees of 

freedom 

Sum of 

squares 

First sensory 

condition 

(C1) 

Second 

sensory 

condition 

(C2) 

Third sensory 

condition (C3) 

 

Forth sensory 

condition (C4) 

0.000 

0.017 

0.000 

0.000 

0.000 

0.000 

0.000 

88.38 

6.43 

26.28 

23.17 

23.95 

25.78 

16.07 

257.92 

18.79 

325.10 

286.59 

301.54 

324.24 

556.31 

1 

1 

1 

1 

1 

1 

1 

257.92 

18.79 

286.59 

325.10 

32.24 

301.54 

556.31 

Pre-exam 

Group 

Pre-exam 

Group 

Pre-exam 

Group 

Pre-exam 



Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 10 

 

S507-18 

Discussion and conclusion 

 
The findings of the present study showed that athletes 

with chronic ankle instability in the training group 

had more stability and better sensory organization 

against external disturbances than the control group. 

The mean of sustainability score in the experimental 

group in the post-test in all six conditions was higher 

than the control group. Individuals in the first 

position, based on the sensory organizing stability 

score, had better balancing and postural control than 

the other five. There was no significant difference 

between the score of sustainability in the second 

position (removal of vision and the presence of 2 

hearing and deep hearing senses (with the third 

condition), the auditory sensory manipulation and the 

presence of two senses of sight and depth (this results 

indicates that individuals were to balance in the 

second position To the sight and in the third position 

are not dependent on hearing, but between the second 

position with the fourth states (profound sense 

manipulation (, fifth), the removal of vision and 

profound sense manipulation (and sixth) of the 

auditory and profane muscle manipulation (the 

difference is statistically significant And the subjects 

in the second position were significantly based on the 

sensory organizing stability, balance, and better 

postural control than the fourth to sixth conditions 

The results of these findings are consistent with the 

findings of Stee et al (2009), which stated that visual 

and auditory feedback can be effective in improving 

the balance of people (26). Researchers 

acknowledged that decreased sensory integrity, loss 

of performance Deep, sight and hearing receptors 

lead to a reduction in balance (27, 28). Bulgar et al. 

(2014) stated that due to the balance of system 

dependence on sensory inputs, in case of reduction or 

discontinuation of one of the sensory inputs, body 

oscillation Increases and thus increases the balance of 

muscle activity (29). In the case of normal standing, 

the participation and participation of visual and visual 

information is low in postural control and stability 

(approximately 10%), but in the case of 

neuromuscular fatigue, with a reduction in the 

sensitivity of the sensory information that comes 

from the tired muscles (31), Increases the effect of 

visual information on sustainability and the postural 

control system (32-34). Freber et al. (2007) stated in 

their study that these differences are more prominent 

for young people, especially when the visual stimulus 

is removed or inaccurate (24). Anafaraldo et al. 

(2016) found that the lowest scores for position 5 

(blindfolded and mobile platform) were obtained in a 

study that examined postural changes associated with 

increasing age and stability limits in healthy people, 

and a remarkable difference Either not observed or at 

least (11), as well as the results of Olive et al. (2005), 

both of which are not consistent with the current 

research. Because the results of the present study 

showed that the percentage and degree of stability in 

the sixth condition, which have a sense of hearing 

and depth, are less than other situations, which may 

be due to differences in the samples (35) and the 

results of the research by Hirbaishi et al. 1995) is 

consistent with the results of the present study 

because the lowest score for status 6 has been 

obtained. (36) Researchers have argued that the 

reduction in sense of deepness causes disturbance in 

indicators such as sensory organization and postural 

control and balance (37). Studies have shown that 

deep-seated sense of training can be trained, and 

rehabilitation and training programs, which mainly 

involve deep-seated training, will enhance 

performance and sustainability. In order to train the 

deep sense of the involvement of this system in 

training, special exercises are needed for this 

purpose. A large group of deep-seated exercises, 

including equilibrium exercises, are unstable (38). 

Exercise in an unstable state stimulates deep-seated 

receptors, a feedbacks to maintain balance and 

recognize the position of the body (39). Therefore, 

equilibrium exercises have been proposed on 

unstable surfaces such as balance plate and moving 

plate to improve peritoneal defects (38). Equilibrium 

exercises or unstable exercises may also cause more 

muscle involvement, and the system. The central 

nervous system will receive more appropriate and 

effective stimuli from the nerves of the deep-seated 

receptors of the muscles (39). Considering the role of 

the deep sense of stability and postural control, 

athletes with ankle injury can greatly overcome their 

stability and balance deficiencies by performing 

equilibrium exercises and increasing the strength of 

the lower extremities. Equilibrium exercises appear 

to stimulate different sensory receptors and increase 

sensory-input and Vestibular system inputs that can 

have central effects on joints stabilization, postural 

and balance control programs, leading to greater 

sensory organization and increased sustainability 

Posturing with integrity and sending intelligence 

information from different sensory receptors (deep 

sensory, etc.). Regarding the effectiveness of balance 

exercises on the sensory organization of balance and 

stability in postural control indices of people with 

chronic ankle instability against disturbances, it is 

suggested to researchers and sports rehabilitation 

experts in the rehabilitation of athletes with chronic 
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ankle instability Equilibrium exercises along with 

other methods. 
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Abstract 

Introduction: Spinal anesthesia (SA) and general anesthesia (GA) are two anesthetic procedures that 

used in Cesarean section surgery. Postoperative direct cost and effectiveness of each are different. The 

aim of this study was to compare the cost-effectiveness between Spinal anesthesia and general 

anesthesia in cesarean section.  

Methods: The study included 120 patients with caesarian section. These patients divided into patients 

with spinal anesthesia (n=60) and general anesthesia (n=60). Data of direct hospital costs were gathered 

using medical record and hospital information system (HIS). Effectiveness of anesthesia methods was 

assessed by Heidelberg questionnaire (a valid tool to assess satisfaction after Cesarean section).  

Results: The average cost of spinal anesthesia was lower than that of general anesthesia (21080583 vs. 

23197530 Rail; P=0.002). The costs of the surgical services and the anesthesia services were the main 

costs for two methods of cesarean section. There was a significant difference between the two groups in 

the costs of operating room drugs, operating room consumable goods, and the hospital beds, nursing 

services, sonography (P<0.05). The effectiveness (satisfaction after the surgery) under spinal anesthesia 

was more than that of general anesthesia (77.65 vs. 66.71; P=0.001). The cost effectiveness rate was 

about 193505 Rails and the results of the one- way sensitivity analysis showed that a 15% increase or 

decrease in the total costs of general and spinal anesthesia would not lead to a significant change in the 

cost effectiveness results of two methods. 

Conclusion: The present study showed that cesarean section under spinal anesthesia was more cost 

effective than cesarean section under general anesthesia. 

Keywords: Cesarean section, General anesthesia, Spinal anesthesia, Direct cost, Cost-Effectiveness. 

 

INTRODUCTION  

Over the past several years an increase in cesarean 
sections has occurred all over the world (1). In 
worldwide, the rate of cesarean section which was 
6.7% in 1990 rose up to 19.1% in 2014, which 
represents a 12.4 percent growth. In Iran the rate of 
cesarean section has increased from 16% to 60% in 
2014 (2). According to a study in Iran, cesarean 
section was 2 to 3 times higher than the global 
standard (10%-15% of total normal deliveries) (3). 
One of the major risks in cesarean section is 
anesthesia methods. Anesthesia after cesarean 

section is responsible for 10% of mother's mortality 
and it is the sixth cause of death in the United 
States of America (4). Based on various studies 
cesarean section can be done by two methods: 
general anesthesia and spinal anesthesia. General 
anesthesia is conducted using a variety of drugs, 
analgesics, anxiolytics and anesthetics. Spinal 
anesthesia and general anesthesia are common 
methods for cesarean section, both of which are 
effective and reliable for cesarean section. Spinal 
anesthesia is simple and low side effect method in 
the elective cesarean sections spinal anesthesia was 
used, but in emergency cases general anesthesia is a 
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better method (5). Spinal anesthesia method 
recently has gained popularity for elective cesarean 
section (6). In cesarean sections for patients with 
severe airway disorder, a history of malignant 
hyperthermia and severe asthma, spinal anesthesia 
is required (7). Cesarean section procedure with 
different methods of anesthesia includes deferent 
costs and resources. Various studies have showed 
that spinal anesthesia is a more cost effective 
method in cesarean section, hernia and 
cholecystectomy (8, 9). 

The cost effectiveness is a useful and the most 
common economic technique. This type of study is 
very important for health managers in decision 
making and prioritizing the health- related 
programs and interventions. Cost effective analysis 
can be used for different kinds of health programs 
that have the same implications. In this kind of 
economic analysis, we measure the costs with 
monetary units and the health implications with 
natural health units which show the health 
improvements such as treated cases or decreased 
blood pressure.(10). There are a lot of methods to 
measure the effectiveness of health and medical 
interventions. For example, the quality of life index 
(QL index) is used to measure the effectiveness. In 
this study, we used the patient satisfaction scale to 
assess effectiveness of anesthesia method (11, 12, 
13, 14). The aim of this study was to compare the 
cost-effectiveness between spinal and general 
anesthesia in cesarean section.  

METHODS 

In this is cross-sectional and cost-effectiveness 
study, 120 women underwent caesarian section 
surgery were assigned to have spinal anesthesia 
(SA) (n=60) or general anesthesia (GA) (n=60). 
These patients were hospitalized in two general 
hospitals (Nezam Mafi hospital and Ganjavian 
hospital) in Kuzestan, Iran. In this study, patients 
with the lack of psychological, medical and 
midwifery problems, age of 20 to 45 years, having 
prenatal care record and having second or more 
elective cesarean indications were included into 
study. Data including inpatients’ costs, out patients’ 
costs, and demographic characteristic of patients   
was collected in a 6 month period retrospectively 

using medical records and hospital information 
system (HIS). We considered only direct costs to 
calculate patients’ costs. We used a bottom-up 
approach to calculate inpatient and outpatient costs. 
Direct hospital costs were included drugs, 
anesthesia services, surgeon payment, operating 
room consumables materials, nursing services, 
sonography, radiology, pathology, diagnostic tests. 

The direct outpatient costs including the costs of 
pediatrician visit, gynecologist visit, medicine, 
laboratory tests, travels and so on were added to the 
direct costs of the patient. To measure the 
effectiveness of anesthesia methods, 24 hours after 
applying spinal anesthesia or general anesthesia, the 
patients were given a questionnaire designed to 
evaluate their satisfaction with the anesthetic 
services (based on Heidelberg questionnaire). 
Validity and reliability of tools was confirmed 
according to the previous studies (15,16). The two 
groups were asked for their opinions about the type 
of anesthesia they had received. This questionnaire 
includes 24 questions and various dimensions to 
assess the patient's satisfaction specifically. These 
dimensions include: waiting time to obtain 
informed consent, waiting time to visit 
anesthesiologist, fear of anesthesia and surgery, 
complications of the two kinds of anesthesia, sore 
throat and husky voice, having nausea and 
vomiting, having a sense of urgent urination and 
feeling cold and chill. The responses were ranked 
based on four- point Likert scale from 1 to 4 (High, 
medium, low, never). The average scores for the 
two patients’ groups, was considered as the 
effectiveness of the two methods of anesthesia. 
Finally, the incremental cost-effectiveness ratio 
(ICER) was calculated using following formula: 

B essEffectivenA essEffectiven

BCost At cos
ICER




   

To reduce the computational errors and increase the 
accuracy of calculation, one-way sensitivity 
analysis was applied to determine the effect of cost 
changes on the results of the equation. All of the 
costs were counted in Rails monetary unit. Also, the 
costs were converted to US dollar ($) on the basis 
of the inflation rate of the study year.  

RESULTS 

The median of length of stay in general anesthesia 
group and spinal anesthesia group was 2 days and 3 
days respectively. According to table 1, there was a 
significant difference between the average of the 
total hospitalization costs in the two patients’ 
groups of general anesthesia and spinal anesthesia 

(21344073 ± 4171828 Rail VS. 19716589  
2982099 Rail; P=0.002). The highest unit cost was 
related to surgery services and anesthetist and 
surgeon fee. There was a significant difference 
between the two patients’ groups in the costs of 
operation room drugs and consumables goods, 
hoteling (bed day), nursing services, laboratory 
tests, and sonography (P<0.05).  
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Table1-The average of the inpatient direct costs in the patients underwent spinal (n=60) and general anesthesia (n=60) 

Unit costs General anesthesia 

(Mean± SD) 

Spinal anesthesia 

(Mean± SD) 

P-value 

Operation room drugs 448155  80067 296854  55730 0.001 

Operation room  consumable goods 1534534  299603 1363394  140578 0.001 

Drug and consumables goods of 

inpatient department  
1610482  743038 1368689  655849 0.06 

Hoteling 3130050  2078541 2396003  989426 0.015 

Baby bed 2107946  497110 2107913  715471 0.99 

Baby visit 701556  180130 700700  216056 0.98 

Nursing services 289758  128522 346496  94038 0.007 

Laboratory test 223229  314893 111605  83620 0.009 

Surgeon's share 5191340131216 5174400  0.001  0.329 

Radiology 16216  82050 7312  34739 0.44 

Sonography 175926  625207 12889  76819 0.04 

Recovery services 93970 ± 11927 92400 ± 0.001 0.31 
Other costs 

458035  366975 429624  306583 0.64 

Total mean cost 21344073  4171828 19716589  2982099 0.002 

 

According to table 2, the average of surgery fee was 
no significant difference between the two groups 
(P=0.319). But the average of anesthesia fee was 
significant deference between the two groups 

(P=0.001). The mean cost of anesthesia fee in 
general anesthesia group was higher than spinal 
anesthesia group (1683200± 142955 vs. 1607760 ± 
0.001).  

Table2-The average of the surgery and anesthesia fee costs in the two patients groups 

Service General anesthesia(n=60) 

(Mean± SD) 

Spinal anesthesia(n=60) 

(Mean± SD) 

P-Value 

Surgical procedure fee  3679676  161000 3700550  35244 0.319 

 Anesthesia procedure fee 
1683200142955 1607760  0.001 0.001 

 

According to table 3, there wasnt a significant 
difference in the average of the total outpatient 
direct costs between the general anesthesia group 
and the spinal anesthesia group (P=0.05). The 
average of the total outpatient direct costs in 
general anesthesia was 1,853, 457 Rail and in spinal 
anesthesia it was 1,364, 264 Rails. The highest cost 
of outpatient treatment in the two groups was 
related to medicines (519783 ± 619758 Rails vs. 

343350 ± 351564 Rails; P=0.05). A significant 
difference there was between the two patients’ 
groups in the costs of the gynecologist visit cost 
and the pediatrician visit cost, but no significant 
difference was found between the two patients’ 
groups in the cost related to the outpatient 
laboratory tests, outpatient’ medicines, and travel 
services.  

 

Table 3-The average of the outpatient direct costs in the two patients’ groups  

Outpatient direct unit 

costs 

 

General anesthesia 

(Mean± SD) 

Spinal anesthesia 

(Mean± SD) 

P-Value 

Gynecologist visit 287233  217405 192166  130965 0.004 

Pediatrician visit 332500  287264 106416  149714 0.001 
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Drugs 519783  619758 343350  351564 0.05 

Laboratory tests 381700  236413 343000  182146 0.31 

Travel 168166  228276 105666  161270 0.08 

Other Costs 174075  478531 273666  1551985 0.63 

Total mean cost 1853457  1242896 1364264  1557604 0.05 

 

Diagram 1 show that total mean cost (sum of total 
inpatient mean cost and total outpatient mean cost) 
per patient in patient under general anesthesia 

procedure  was higher than spinal anesthesia 
procedure significantly (23197530±4171828vs. 
21080583±2982099Rial; P= 0.002) 

 

 

Diagram1- Comparison of total mean cost per patients in patients under general anesthesia (GA) and spinal anesthesia (SA) 

TC= TOC (total outpatients mean cost) +TIC (total inpatients mean cost) 

According to the results of this study, the two 
groups showed a significant difference in many 
items of satisfaction questionnaire. Total average 

score of patients’ satisfaction in patients underwent 
spinal anesthesia was higher than general anesthesia 
(77.65± 9.91 vs. 66.71± 8.4; P=0.001) (Diagram 2). 
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Diagram 2- Comparison of the average scores of patient’s satisfaction after general anesthesia (GA) and spinal anesthesia 
(SA) 

Cost-effectiveness ratio is the proportion of the 
total average cost to the average effectiveness. This 
proportion was 347.736for general anesthesia and 
271.482 for spinal anesthesia; therefore, spinal 
anesthesia procedure was more cost-effective than 

general anesthesia after cesarean section. The 
incremental cost-effectiveness ratio (ICER) was 
about 193505. This is meaning that increase each 
unit of patient’s satisfaction (effectiveness) equal 
to193505 Rails (Table 4). 

193505
65.7771.66

2108058323197530










B essEffectivenA essEffectiven

B CostA Cost
ICER   

Table 4-Cost effectiveness rate and incremental cost-effectiveness ratio (IECR) of two anesthesia methods 

Procedures Total cost Effectiveness C/E ICER 

General anesthesia 23197530 66.71 347736  
193505 

Spinal anesthesia 21080583 77.65 271482 

 

According to table 5, the results of the one-way sensitivity analysis showed that with a 15% decrease or increase 
in the total cost no considerable change would occur in incremental cost-effectiveness results, therefore, our 
calculations were not sensitive to cost variations (± %15). 

Table 5- One-away sensitivity analysis according to ±15% of total cost 

anesthesia Group  

Original results 

 

15% increase in  

total cost 

15% decrease in 

total cost 

Sensitivity rate 

General  23197530 26677159 19717901 0.2 

Spinal  21080583 24242670 17918496 0.2 

ICER 193505 222530 205029 - 

 

DISCUSSION 

Economic evaluation through comparing the costs 
and the consequences of different health 
interventions provides the requisite information for 
prioritizing the health interventions and optimizing 
the allocation of resources (17). In these studies, all 
costs of interventions including total outpatient and 
inpatient direct and indirect costs should be 
carefully calculated and also the effectiveness of 
them should be measured in a proper way (18). In 
current study, the cost analysis of the two anesthetic 
interventions showed that the average of the total 
inpatient direct costs (hospitalization cost) with 
general anesthetic was higher than spinal 
anesthesia, and this difference was statistically 
significant. Also according to the results, the 
average total cost of the outpatient services was 
higher in general anesthesia than in spinal 
anesthesia. Out of the direct costs of inpatient 
services, the costs of operating room drugs, 
operating room consumables goods, hospitalization, 
nursing services, laboratory tests, sonography and 
the anesthetist's share were meaningfully different 

between the two patients groups under anesthesia. 
All the unit costs in general anesthetic method 
(except the cost of nursing services) were more than 
spinal anesthetic method. Imbelloni et al. reported 
that the cost of the spinal anesthesia was 
significantly lower than that of the general 
anesthesia (19). Also, according to the results, most 
of the outpatient costs in the two anesthetic 
methods dedicated to the drugs. Various studies 
showed that the direct and indirect costs and the 
total cost incurred by general anesthesia were more 
than spinal anesthesia. Using spinal anesthetic 
method resulted in reducing the medical costs. 
Also, the patients in spinal anesthesia group needed 
fewer drugs to control pain after surgery and also 
showed that the satisfaction score in spinal 
anesthesia group was meaningfully higher than in 
general anesthesia group (20).   

According to this study, the costs of the operating 
room drugs and consumables goods in spinal 
anesthesia group were less than general anesthesia 
group. A study showed that the total cost of spinal 
anesthesia was lower than general anesthesia and 
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the medicine costs and the providers fee in spinal 
method were lower as well (21). In comparison 
with spinal anesthesia method which it was used 
only one type of anesthetic drug, in general 
anesthetic method was used more drugs. Also, 
spinal anesthesia include shorter anesthesia 
duration, decreased nausea, antiemetic and 
analgesic requirements, and fewer complications  
also in study showed that spinal anesthesia was as 
safe and effective as general anesthesia for patients 
undergoing lumbar laminectomy (22) 

The median of length of stay in patients with 
general anesthesia and spinal anesthesia was 2 days 
and 3 days respectively. Neuman et al. showed that 
regional anesthesia was associated with a 0.6-day 
shorter length of stay than general anesthesia (23). 
A study showed that the general anesthesia was 
associated with slightly increased operating time 
and a shorter LOS in patients with a fracture of the 
hip (24).The result of this research showed that the 
amount of pain in the surgery area after operation 
and also the pain in the areas of the head and the 
back in spinal anesthesia was lower than in general 
anesthesia (just 18.3% of the patient with spinal 
anesthesia method reported pain). a study showed 
that the post-operative pain after spinal anesthesia 
was less than the pain after general anesthesia, and 
the patients with spinal anesthesia had shorter 
length of stay (25). According to the results of the 
present research, the rate of sore throat and 
coughing in general anesthesia group was more 
because of the endotracheal tubes used to deliver 
oxygen to the patients (26). Based on the present 
study, the incidence of nausea and vomiting was 
not meaningfully different in the two groups. The 
present study showed that the average patient’s 
satisfaction score of the spinal anesthesia group was 
significantly more than the general anesthesia group 
(P=0.001). Finally, Spinal anesthesia method was 
more cost-effective than general anesthesia after 
cesarean section. Mehrabi et al. reported that spinal 
anesthesia with combined bupivacaine and fentanyl 
is a safe, effective, and cost-effective method for 
performing PCNL in adult patients (27). Effective, 
low cost, and successful surgery can be performed 
using an effective and safe anesthesia type. 

CONCLUSION 

According to the results of this study, the cost of 
cesarean section under spinal anesthesia was less 
than the cost of cesarean section under general 
anesthesia. 

Also the amount of pain in the surgery area, 
headache, backache and sore throat was lower in 
spinal anesthetic method than in general anesthetic 

method. Both groups had no meaningful difference 
in terms of nausea and vomiting after surgery. The 
general anesthesia group reported more respiratory 
problems after the operation than the spinal 
anesthesia group. Consequently, spinal anesthesia 
was a more cost-effective strategy for cesarean 
section surgery.   
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Objective: The present study aimed to investigate the effectiveness of Matrix Therapy in the psychological well-
being and depression of people addicted to stimulant drugs. 
Methods: In addition, this study was quasi-experimental with a control group, and the evaluation was conducted in 
the form of pretest, posttest and a one-month follow-up. The sample size consisted of 30 men addicted to stimulant 
drugs who were selected by convenience sampling and were randomly divided into two groups: experimental 
(n=15) and control (n=15). For data collection, Reef’s short-form psychological well-being and Beck depression 
scale was utilized, and the analysis of covariance was employed as the statistical method. Results: The results of the 
analysis of covariance revealed that there was a significant difference between the control and experimental groups 
in terms of the dimensions of psychological well-being (autonomy, environmental mastery, personal growth, 
purpose in life, and self-acceptance) and depression in post-test (p<0.001). However, no significant difference was 
found in terms of the positive interpersonal relations. After a one-month follow-up, the results were indicative of the 
stability of the outcomes of the interventions in the experimental group. 
Conclusions: Given the foregoing results, it is recommended that psychologists and job counselors use the matrix 
therapy in addition to drug treatment in order to relieve the physical signs to improve the psychological well-being 
and decrease depression. 

 
 
Keywords: Depression, Psychological Well-Being, Matrix treatment, Stimulant 

 

 
Introduction 

 

Addiction is one of the most complex and most serious social 

injuries. Addiction to altering thoughts, emotions and behavior is 

one of the most significant psychosocial damages that can easily 

eliminate the individual, family, and social life of a person (1). 

Today, drug addiction, both internationally and nationally, is one 

of the greatest harm that threatens the human community. The 

increasing trend of drug addiction has affected the foundations of 

societies in various economic, social and cultural dimensions. 

That is why It has attracted the attention of many professionals, 

officials and people. Today, the use of narcotics has become a 

widespread international issue, although the types of drugs used 

and how they are used vary from one country to another. Many 

UN organizations have been mobilizing preventive programs 

against drug and illicit use of it. Because this phenomenon is a 

threat to public health and can harm the economic and even 

political stability of nations (2). The drug abuse has long been 

started in the world and using it has increased in recent years 

among drug abusers (3). The researchers concluded that three 

quarters of people were relapsed within a year after completing 

the treatment course (4). Despite the extensive researches and 

efforts done in this field, still there is no drug treatment proven 

for drug. Some medications have shown some initial evidence of 

efficacy, including sulfiram, naltrexone, baclofin, topiramate etc. 

But none has been approved by the accredited organization for the 

treatment of drug dependence (5). 

Non-pharmacological treatment is cognitive-behavioral therapy. 

This treatment for addicts has been used in numerous clinical 

studies and the evidence of its clinical effectiveness has been 

presented. The findings clearly indicate that cognitive-behavioral 

approach is useful for solving addiction and helplessness 

problems and can be used in the treatment of addiction, as well as 

in reducing relapse and reducing drug use in addicted people (6). 

In fact, one of the main goals of cognitive-behavioral therapy is to 

help addicts in the maintenance of treatment period and not to 

return to addiction (7). The treatment of drug in recent years has 

increased and the scientific evaluation of cognitive-behavioral 

therapies has been proven by randomized methods to maintain the 

drug safety avoiding and the effectiveness of these interventions 

(8). For example, Raudaud and et al (2014) examined the 

effectiveness of cognitive-behavioral therapy on psychological 

well-being in alcohol dependence. For this purpose, 73 patients 

were randomly assigned to two groups of cognitive-behavioral 

therapy without naltrexone and cognitive-behavioral therapy with 

naltrexone(9). The results of the study indicated that patients who 

completed the cognitive-behavioral therapy program, have 

showed a significant improvement in their health status and 
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psychological well-being. Also, the results of this study showed 

that adding naltrexone did not have any changes in the 

improvement of psychological indices of treatment. Also, 

Bahadorzadeh and et al (2014) have studied the effectiveness of 

cognitive-behavioral group therapy on addicts’ anxiety with 

successful quitting in two groups of 20 addicts who had 

completed the treatment course and had come to Kosar Residency 

Institute for the psychological rehab. And for the psychological 

rehabilitation they came to the Kosar Residency. The 

experimental group received 12 sessions of cognitive-behavioral 

therapy once a week for one and half hours, but the control group 

did not receive any interventions. The results of this study showed 

that there was a significant difference between two experiment 

and control group on the anxiety variable(10).  

Today drug use disorders and its complications are one of the 

most important problems of public health throughout the 

world(11). Methamphetamine or ice - which is a totally industrial 

substance – abuse has started for about a decade in our country, 

and its use has increasingly grown in recent years. The price of 

this substance is decreasing and its use is increasing (12). Ice is a 

stimulant. Stimulants are the substances which increase the 

activity of the central nervous system and cause heart beat and 

blood pressure to increase. As a result, awareness becomes easy, 

the individual feels self-confident and energetic, and thinking and 

acting speed up (13). Studies show that industrial substance use, 

especially psychotropic substances, has a direct relationship with 

wrong attitudes among teenagers and the youth. Wrong 

information exchange among peer groups and the opportunistic 

propaganda of drug market have created this wrong notion that 

stimulants are not addictive. But sometimes even using ice once 

makes the brain to tolerate it, and this causes methamphetamine 

to be a highly addictive drug (14).    

Addiction to drugs as well as to stimulants and industrial 

substances transforms the individual’s behavior and moods, and is 

considered as one of the most significant psychological-social 

harms which can easily destroy the individual, familial, social and 

cultural foundations of life. It can also jeopardize the individual’s 

dynamism, working skills, motivation and interests, and the 

financial and spiritual resources of individuals and societies could 

be spent for the rehabilitation of these people. Drug abuse, 

dependency and addiction are a complicated disorder which is 

accompanied with biological, psychological, social and spiritual 

causes and consequences (6). 

Undoubtedly the individuals who are apt to addiction are subject 

to addiction more than others. Although the studies conducted in 

this area are quite useful with regard to prevention, the main 

question this study is concerned with is whether matrix treatment 

method is effective in promotion of Psychological Well-Being 

and Depression of the people with dependency on stimulants. 

Materials and Methods 
 
 
The present study is of experimental type with pre-test, post-

test plan and with control and follow up groups.  

The Static population is composed of all dependent people on 

stimulants who visited the Pasargad clinics of Kermanshah. 

Pasargad centers were first randomly chosen by using cluster 

sampling method and then pre-test was given to 30 

individuals. Individuals were randomly placed in two test 

(n=15) and control (n=15) groups by using matching method 

based on obtained score in Psychological Well-Being and 

Beck Depression (BDI-II) scale. 

Tool 

Rif’s Psychological Well-Being Questionnaire: Rif designed 

this scale in 1980. The main form consisted of 120 questions, 

but later in the study 84-question, 54-question, and 18-

question forms were also suggested. In this research the 18-

question form was utilized. In this scale the reply to each 

question is specified in a six-degree range (from quite disagree 

to quite agree). The validity and reliability of this scale has 

been reported in different researches. Daironak (2005) has 

found the internal matching as suitable and estimated the 

Chronbach’s alpha at 0.77 to 0.90. The correlative scale of 

Psychological Well-Being with Rosenberg’s scale of life 

satisfaction, happiness questionnaire and self-esteem 

questionnaire was obtained as 0.47, 0.58 and 0.56, 

respectively. The reliability coefficient obtained from Zanjani 

Tabasi's research (2004) with internal matching for whole 

Psychological Well-Being test amounted to 0.94 and for 

secondary tests amounted to 0.63 and 0.89. The obtained 

correlation coefficient based on retest for the whole test 

amounted to 0.76 and in secondary tests amounted to 0.67 to 

0.73, which is Meaningful at level of 0.001. The Chronbach’s 

alpha of the questionnaire in this research was amounted to 

0.83 (15). 

The BDI-II is a 21-item self-report measure that assesses 

common depressive symptoms, such as depressed mood, 

hopelessness, suicidal ideation, sleep disturbance, and appetite 

change. The recommended interpretive guidelines are as 

follows: scores of 0-13 suggests minimal or no depression, 

scores of 14-19 suggest mild depression, scores of 20- 28 

suggest moderate depression, and scores of 29 or above 

suggest severe depression (16). The BDI-II has good internal 

consistency (Cronbach’salpha¼.92) (17). It also has well-

established content validity and is good at differentiating 

between depressed and non-depressed individuals (16). The 

BDI-II has been used in insomnia research and clinical 

applications, but a previous study suggests that there are some 

limitations that encumber its use in clinical insomnia 

samples(18). 
 
 

Matrix treatment method 
The content of group treatment sessions with cognitive-

behavioral method (matrix) can be summarized as below; 

First session: Familiarizing the members with one another 

and with the group’s leader; specifying the group rules; 

specifying the time, place and duration of the meetings; 

discussing the importance of non-medication treatments of 

addiction, especially group treatment. 

Second session: Paying attention to the patients’ viewpoints 

about addiction; introducing the cognitive-behavioral model; 

providing logic for homework. 

Third session: Clarification and prioritizing the goals; paying 

attention to the patient’s ambivalence with regard to quitting; 

identification of and tackling the thoughts relating to drugs. 

Fourth session: Understanding the patient’s experience of 

desire to use; clarifying the nature of desire as a natural short-
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term and transient experience and studying the ominous 

triangle of use-obsession-use behavior; identification of the 

signs and stimulators of desire to use. 

Fifth session: Training and exercising techniques of 

controlling the desire to use. 

Sixth session: Assessing the availability of drugs and 

necessary steps to reduce it; studying strategies for 

discontinuing relations with drug suppliers; practicing skills or 

avoiding drugs; overviewing the distinction between inactive, 

aggressive and courageous responding 

Seventh session: Examining homework; discussing members’ 
communicational methods; training skills for avoiding drugs; 

practical practice in the group. 

 

Results 

 

Eighth session: Practicing health decisions and working 

on irrational beliefs; substituting rational beliefs with 

irrational ones, and offering tasks that strengthen them. 

Ninth session: Predicting future risky situations; 

compiling a general coping program 

Tenth session: Introducing the basic steps of problem 

solving within the meeting. 

Eleventh session: Designing an objective supporting 

program for the patients; revision and support of the 

patient’s efforts in implementing the program. 

Twelfth session: Reviewing the program and the 

treatment’s objectives; getting feedback from the patients 

concerning their improvement and the successful and 

unsuccessful aspects of the treatment. 

Prior to conducting the interventions, the individuals were 

provided with sufficient explanations, and consent forms 

approved by ethics committee of medical science university of 

Kermanshah were filled in and submitted by the patients.  

One months after the training, questionnaires were carried out 

again. Data were analyzed by using SPSS software, version 20 

and the Covariance test, Shapiro Wilk test, and Levene test, 

Muchly, Bonferroni post hoc test and Repeated measures. 

NOTE: In order to comply with the ethical principle of justice 

in study, after our study Matrix treatment was also held for the 

control group. 

  

Covariance analysis was used to evaluate data normality 

and covariance, and homogeneity of pretest scores 

between the two groups. In order to examine the 

normality data, the Shapiro Wilk test was used. The 

Levine test was used to evaluate homogeneity of 

variance within groups. According to the data in Table 1 

and Table 2, the findings were not significant (α = 0.05 
level). Assumptions were inferred about normality and 

homogeneity of data covariance and regression slope, and the 

use of covariance were permitted for evaluation of 

assumptions with homogeneity of covariance. 

 

 

Table 1. Results of Shapiro Wilk test for evaluation of normality of data 

Shapiro Wilk test Group Variable 

F df Sig.   

0.499 15 0.271 Test  Group Growth and development 

0.642 15 0.126 Control Group 

0.572 15 0.180 Test  Group Satisfaction 

0.589 15 0.091 Control Group 

0.601 15 0.214 Test  Group autonomy 

0.573 15 0.152 Control Group 

0.457 15 0.130 Test  Group Spirituality 

0.625 15 0.650 Control Group 

0.542 15 0.061 Test  Group Communication 

0.428 15 0.093 Control Group 

0.357 15 0.420 Test  Group Joy 

0415 15 0.401 Control Group 

0.927 15 0.071 Test  Group Total of psychological well-being 

0.889 15 0.091 Control Group 

 

 

 

 

Table 2. Result of Levene’s test for homogeneity of intergroup variance of data 

Leven’s Test Variable 

sig df2 df1 F  

0.169 28 1 1.687 psychological well-being 

0.109 28 1 2.839 Depression 

 

 

Table 3. Results of covariance analysis in evaluation of matrix treatment in psychological well-being of substance abusers 
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According to Table 3, the results show significance (α = 0.05), and therefore it can be concluded that matrix treatment was effective 
in psychological well-being of substance abusers. 

 

 

 

 

Index 

Sources 

variation 

 Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial 

Eta 

Squared 

 Independent 99.85 1-28 5.84 99.85 0.007 0.25 

 

 

Group 

Effect 

Growth and development 32.25 1-28 3.78 32.25 0.035 0.27 

autonomy 62.95 1-28 62.95 9.05 0.001 0.38 

Spirituality 127.56 1-28 127.56 11.54 0.001 0.45 

Communication 39.66 1-28 39.66 2.73 0.054 0.15 

Joy 52.69 1-28 52.69 3.58 0.04 0.26 

 

 Depression 203.45 1-28 203.45 5.45 0.008 0.65 
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Discussion 

Many studies show the effectiveness of matrix 

treatment in the improvement of the Meaningful 

behavioral signs of the individuals up to 50%, 

which can confirm it as an appropriate treatment 

(19). 

In fact many therapists have combined the 

important features of matrix treatment to create a 

useful method for changing the behavior of addicts. 

Using this treatment method, these therapist 

emphasize on clear objectives for changing the 

interpretation of addicts’ situation. They try to help 

the patients’ distinguish serious problems from 

imaginary or exaggerated problems. They help 

them to change their interpretations of past events, 

current issues and future possibilities. On the other 

hand, attitude change is considered as a kind of 

ability to control excitements and their 

containment. And training Levinson’s pattern and 

matrix treatment can enhance the cognitive ability 

of individuals in tackling risky situations through 

combining cognitive and behavioral techniques, 

and provide them with necessary behavioral skills 

in confrontation with such situations.  

In general the results of this research is consistent 

with those of other researches. Based on this 

research and other researches and considering the 

theoretical background of this research, the impact 

of matrix treatment intervention on enhancing the 

Psychological Well-Being of the people addicted to 

stimulants (ice) can be confirmed.  

Some teenagers who before adolescence have 

resorted to drugs say that they know no other way 

to confront the sense of anxiety, impatience, 

depression, fear of failure, and purposelessness. 

Training skills through Levinson pattern will lead 

to controlling painful emotions, and focuses on the 

techniques that identify and contain the desire to 

use. These programs have an excellent model 

which teaches individuals to tolerate powerful 

emotions such as depression and anger, which 

relate to Psychological Well-Being. On the other 

hand, in addition to this treatment, the individual 

can use self-control and relaxation, which are 

among the cognitive-behavioral programs, to 

promote Psychological Well-Being which in turn 

reduces the desire to use.  

The fact deserves attention that in treatment 

sessions not only irrational and exaggerated beliefs 

are challenged, but the individual is also equipped 

with behavioral and confrontational skill 

techniques such as relaxation, problem solving 

skills, and courage. Thus on the one hand, the 

automatic negative thoughts transform into 

purposeful thoughts which have more adaptability 

with reality, and therefore their cognitive 

processing becomes more rational and their 

exaggerated cognitive errors reduces. And on the 

other hand, the individuals learn behavioral 

techniques through organized homework and 

submitting necessary feedback, and use them on 

his/her normal and natural environment. 

 
 
 

Conclusion 

Of course it is to be noted that the effectiveness of 

therapeutic interventions depends on different 

factors and conditions. The suability and success of 

programs does not follow “all or none” principle, 

and the suitability of each program vary according 

to the implementation conditions, participants’ 
characteristics, and the expertise of implementers. 

Of course the principles governing the programs 

are relatively identical, and programs with more 

solid theoretical bases have similar structures. 

However, many programs acquire flexibility when 

they interact with different situations. Interventions 

with matrix approach are based on relatively sound 

foundations; therefore the effectiveness of the 

discussed interventions are expected.  

The psychologists and consultants working in drug 

abuse centers are recommended to use matrix 

treatment to promote Psychological Well-Being, 

and to execute their therapeutic techniques within 

group framework.  
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Abstract  

Background 

To determine the effect of topical administration of betamethasone on IOP elevation and 
morphological changes to the trabecular meshwork (TM) and Schlemm’s canal (SC) in Wistar 
rats  

Methods 

This study was a true experimental laboratory in vivo design comparing the pre and post design-
treated control group. The sample was divided into three groups: a negative control group and 
two experimental groups, one of which received one drop of betamethasone topically four times 
daily for four weeks, and the other of which received one drop eight times daily for four weeks. 

Results 

There were no statistically significant differences between the control and experimental groups in 
terms of IOP measurements (p = 0.605). However, there were statistically significant differences 
in SC diameter (p = 0.002) and TM thickness (p = 0.044) between the control and experimental 
groups. 

Conclusion 

There were no significant effects on IOP elevation, but there was narrowing of the SC diameter 
and increases in TM thickness due to topical administration of betamethasone. 

Key words  

Betamethasone, IOP, Schlemm’s canal (SC), trabecular meshwork, TM thickness 
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Background  

Corticosteroids are potent anti-inflammatory 
drugs. One of the side effects that may arise 
from the use of steroids in the long-term is 
rising intraocular pressure (IOP). In some 
individuals who are susceptible to steroids, 
the increases in IOP can cause steroid-
induced glaucoma. Thus, the use of steroids 
should be monitored so as not to cause 
adverse side effects for the patient [1,2]. 

Several studies have shown the effect of 
corticosteroids on IOP elevation. Overby et 
al. reported an IOP elevation in rats after 
dexamethasone administration via a 
subcutaneous implant, after 3-4 weeks of 
treatment [3]. Dada et al. reported IOP 
elevation measured on the sixth week of 
corticosteroid topical administration, and 
showed that 36% of patients had an IOP of 
20-31 mmHg, while 6% of patients had an 
IOP >31 mmHg [4]. The evaluated IOP 
changes every week for four weeks. The 
findings showed that 66% of patients had an 
elevated IOP of <6 mmHg, 29% of patients 
had an elevated IOP of 6-15 mmHg, and 5% 
had an elevated IOP of >15 mmHg [4]. 

Betamethasone is one of the most 
frequently used topical ocular corticosteroids 
aside from dexamethasone. It can be used 
for various conditions such as inflammation 
(infection or hypersensitivity reactions), post-
operative conditions such as intraocular or 
keratoplasty, and other posterior segment 
conditions. The dose used depends on the 
clinical presentation.  

The trabecular meshwork (TM) is an area of 
tissue in the eye located around the base of 
the cornea, near the ciliary body, that is 
responsible for drainage of the aqueous 
humor from the eye through the anterior 
chamber. The aqueous humor is distributed 
through two routes that pass through the TM 
and uveosclera. The TM has a very 
important role in the aqueous humor outflow 
process. TM is divided into three parts with 

different characteristic ultrastructures: the 
inner uveal meshwork, corneoscleral 
meshwork, and juxtacanalicular tissue 
[5,6,7]. 

Aqueous humor regulation is also influenced 
by the Schlemm’s canal (SC). The aqueous 
humor can run well because of the location 
and characteristics of the SC. The SC is the 
last resistance area that passes the 
aqueous humor before entering the 
circulation [5,6]. 

Corticosteroids can affect the physiology of 
the TM and SC. Accumulation of materials 
contained in the TM causes changes in the 
diameter of the SC. Aqueous humor 
resistance increases with narrowing of the 
SC lumen, and this affects the IOP. Another 
ultrastructure that can be examined is the 
fibril material in the juxtacanalicular 
connective tissue (JCT) on the SC inner wall 
and the fingerprint-like appearance of the 
basement membrane material (BMM) of the 
TM. A study by Clark et al. found 
morphological changes to the TM in patients 
with IOP elevation. These changes included 
a reduction in the trabecular space and 
increases to the intercellular spaces in the 
juxtacanalicular lining [3,4]. 

The published literature discusses the 
effects of corticosteroids on IOP elevation, 
without discussing the dose and the duration 
of administration that can elevate the IOP. 
Therefore, in this study we will evaluate the 
use of topical betamethasone at two 
different doses, one drop four times daily 
and one drop eight times daily. We will then 
evaluate the side effects of topical 
betamethasone, including IOP elevation and 
changes to morphological structures 
contained in the TM. 
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Methods 

The study was a true experimental in vivo 
design comparing the pre and post-test 
control group design. The sample was 
divided into three groups: a negative control 
group and two experimental groups, one of 
which received one drop of topical 
Betamethasone four times daily and the 
other of which received one drop eight times 
daily for four weeks. The study was 
conducted from November-December 2016 
in the Laboratory of Pharmacology and 
Pathologic Anatomy, Faculty of Medicine, 
Brawijaya University. 

Each group consisted of seven rats, aged 
10-12 weeks, body weight 250-300 grams, 

with normal IOP (8-18 mmHg). The IOP was 
measured three times, before treatment, 
after two weeks, and after four weeks of 
treatment, using non-contact handheld 
tonometry. On the fourth week after IOP 
measurement, the rats were sacrificed to 
perform the enucleation; the TM tissues 
were extracted and the slides were dyed 
with hematoxilene-eosine (HE). 

Next, the diameter of the SC and the TM 
thickness were observed with the dot slide 
program using a microscope. Statistical 
analysis comprised one way ANOVA and 
repeated measures ANOVA. 

 

Results  

The Kolmogorov-Smirnov method was used 
to determine the normality of the data. The 
analysis revealed significant values for the 
control group and the two experimental 
groups (p > 0.05), indicating that the data is 
normally distributed. 

The results of the IOP measurement 
analysis are summarized in Figure 1. The 
one-way ANOVA showed that there were no 
statistically significant differences between 
the three groups before treatment (p = 
0.605), after two weeks (p = 0.606), and 
after four weeks of betamethasone 
administration (p = 0.113).  

A repeated measures ANOVA was used to 
analyze differences in the IOP 
measurements in each group. The analysis 
showed that there were no significant 
differences in the control group (p = 0.215) 
and experimental group I (p = 0.101), but 

there was a significant difference in 
experimental group II (p = 0.020). 

One way ANOVA showed that there was a 
significant difference in SC diameter 
between the groups (p = 0.002). The control 
group had the largest SC diameter, and the 
experimental groups had smaller SC 
diameters than the control group. The 
results for each group are shown in Figure 
2. 

In contrast with the SC diameter findings, 
the examination of the TM showed a 
decrease in thickness. One way ANOVA 
revealed that there were significant 
differences between the groups (p = 0.044). 
The control group had the thinnest TM, and 
both experimental groups had thicker TM 
measurements. The results for each group 
are presented in Figure 4. 

 

Discussion  

IOP elevation is one of the adverse effects 
of corticosteroid therapy. Table 1 showed 
that the control group IOP measurements 

were within the normal range, while the two 
experimental groups had an IOP elevation 
before treatment through to the fourth week. 
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However, the statistical analysis revealed 
that there were no significant differences in 
IOP, at the three points of observation, 
between the control group and experimental 
group I. In contrast, experimental group II 
showed significant differences in the three 
measurements. 

IOP elevation associated with 
corticosteroids has been discussed in 
several experimental animal studies. Tektas 
et al. studied cows given topical 
prednisolone eye drops, two drops, three 
times daily, and found elevated IOP after 
administration for three weeks and up until 
the fourth week when the study ended [7,8]. 
Gerometta et al. studied cattle given 
prednisolone acetate 1% eye drops three 
times a day for 49 days, and found a 
significant IOP elevation of 7 mmHg to 15 
mmHg on the tenth week of examination [9]. 
Khan et al. administered betamethasone 
subconjunctival injections to rabbits four 
times a day for four weeks [10]. This study 
showed that there was an IOP elevation 
from the second week until the fourth week. 

In the current study, although the IOP 
measurements in experimental group I and 
II increased from the initial examination 
through to the fourth week, the statistical 
analysis showed no significant differences 
between the three groups. This may be 
because the betamethasone administration 
pathway in the current study is different from 
previous betamethasone research. Topical 
eye drops have a lower bioavailability 
compared to other routes of administration 
[10]. 

A study by Suresh et al. stated that topical 
ophthalmic administration of 
dexamethasone with frequent dose 
administrations still results in a lower 
concentration than subconjunctival injection 
administration. Though the IOP could be 
elevated with topical application, the 
elevation may not be as significant as with 
other routes of administration. Moreover, in 
another study by Chen et al., elevated IOP 
due to corticosteroids mostly occurred with 
intravitreal administration, followed by 

periocular, topical, and the least common 
route, systemic administration [11,12]. 

The results of this study showed that there 
was a narrowing of the diameter of the SC in 
both experimental groups, compared with 
the control group. There was also an 
increased TM thickness in the experimental 
groups compared with the control group.  

The study by Clark et al. demonstrated 
histological changes associated with IOP 
elevation in samples of human eye tissue 
culture with corticosteroid treatment. Several 
changes may be associated with elevated 
IOP, including thickening of the TM, 
decreasing of the intertrabecular space, 
thickening of the juxtacanalicular tissue, and 
increases in the extracellular material. 
These changes indirectly affect the 
morphology of the SC, and narrowing of the 
lumen of the SC may be found [13]. 

Changes in histological structure that occur 
in conditions of ocular hypertension due to 
corticosteroids and steroid-induced 
glaucoma may have similar features to 
primary open-angle glaucoma. A study 
conducted by Yan et al. evaluated the 
relationship between the TC and the TM in 
patients with primary open-angle glaucoma. 
Evaluations were performed using 
ultrasound biomicroscopy. A decrease in 
diameter of the meridional and coronal SC 
was observed in patients with primary open-
angle glaucoma compared with normal eyes 
[14]. 

Based on the literature, it appears that IOP 
elevation is caused by changes in the 
structure of the TM. Before IOP becomes 
elevated, there is interference with outflow 
resistance as a result of the narrowing 
diameter of the SC and increased thickness 
of the TM. In this study, although the IOP 
was elevated, this elevation was not 
statistically significant despite changes in 
the TM and SC. This may be because the 
duration and dosage of the topical eye drops 
may not have been enough to significantly 
influence the IOP. 

 



Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 10 

SX510-18 

 
 

Conclusion  

Based on the results of this study it can be 
concluded that there were no significant 
effects on IOP elevation, though there was 
narrowing of the SC diameter and increased 

thickness, in the control and experimental 
groups, due to topical administration of 
betamethasone over four weeks of study. 
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Figure 1: IOP measurement charts between groups. 

 

 

 

 

 

 

 

 

Figure 2: Schlemm’s canal diameter findings. 

 

 

 

 

 

 

 

 

 

 

Figure 3: Schlemm’s canal diameter. Control group (A), experimental group I 

(B), and experimental group II (C). 

 



Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 10 

SX510-18 

 
 

 

 

 

 

 

 

 

 

Figure 4: Trabecular meshwork thickness findings.  

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Trabecular meshwork thickness. Control group (A), experimental group 

I (B), experimental group II (C). 
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Table 1: Repeated measures ANOVA of IOP measurements in each groups 

 

 Before 

treatment 

(mmHg) 

2nd week 

(mmHg) 

4th week 

(mmHg) 

p value 

Control 12.89 11.36  12.63  0.215 

Experimental group I 11.73  15.13  16.77  0.101 

Experimental group II 10.73  14.49  17.31  0.020 
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Comparative Research of Centaurea Bipinnatifida (Trautv.) Tzvel. and 

Centaurea Ruthenica Lam. 
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Abstract. Context: The article presents the outcomes of comparative research of two closely related 

species of cornflowers (Centaurea bipinnatifida and Centaurea ruthenica) from Central Kazakhstan. 

Aim: The analysis of seed germination shows both similarities in the structure of sprouts at early 

stages of development and differences between the morphology and the degree of the cut end of a 

sheet plate of the real leaves. The structure of sesquiterpene lactones and flavonoids determines the 

differences in the chemical composition of Centaurea bipinnatifida and Centaurea ruthenica. The 

sesquiterpene lactone grossgemin with its distinct anti-cancer activity against strains of sarcoma 180, 

lymphisarcoma Plissa, and solid tumor Ehrlich appears the dominating component in raw materials of 

Centaurea ruthenica after alcohol-chloroform extraction whereas flavonoids salviginin and 4'-methyl 

ester of cirrileneols – in raw materials of Centaurea bipinnatifida. In all, Centaurea bipinnatifida differs 

from Centaurea ruthenica by the seeds’ germination, the morphology of development of sprouts, the 

chemical composition, and biological activity. These features confirm an independent status of studied 

species. 

 

Keywords: Centaurea bipinnatifida, Centaurea ruthenica, morphological features, seed, plant sprout, 

the structure of a leaf, chemical composition, biological activity. 
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1 Introduction 

The problem of studying and conserving 

biodiversity is one of the topical issues, 

considered in basic research. It includes a 

comprehensive analysis of polymorphic taxa 

that helps to understand floristic wealth, record 

and evaluate plant resources, develop 

measures for individual species and plant 

communities’ protection. 

The genus Centaurea L. is one of the critical 

groups of the family Asteraceae Dumort. It is 

an extraordinarily diverse and complex genus, 

the taxonomy of which often causes difficulties 

and has long been the subject of discussion. 

 

2 Materials and Methods 

Cornflower Bipinnate (Centaurea bipinnatifida 

(Trautv.) Tzvel) is an endemic species of 

Central Kazakhstan. N.N. Tzvelev, in the 

treatment of the herbarium of the subgenus 

Centaurea in Flora of the USSR, in notes to 

Centaurea ruthenica Lam., claimed that these 

sporadically widespread species are not 

entirely homogeneous but include several 

isolated ecological and geographical races. He 

mentioned Centaurea ruthenica var. 

bipinnatifida Trautv. from the Ulytau Mountains 

as an example of the heterogeneity of 

Centaurea ruthenica Lam. N.N. Tzvelev did 

not provide more detailed information on the 

distribution, ecology, and the habitat of the 

type specimen
[1]

. A.P. Gamayunova, in the 

treatment of the herbarium of the genus 

Centaurea L. in the Flora of Kazakhstan, 

samples of Centaurea bipinnatifida (Trautv.) 

Tzvel., referring to the notes made by N.N. 

Tzvelev in Flora of the USSR. A.P. 

Gamayunova did not provide any references to 

a sample copy of this new species and its 

location. An extremely brief morphological 

description says that Centaurea bipinnatifida 

(Trautv.) Tzvel. resembles Centaurea 

ruthenica Lam. with its feathery leaves. The 

only difference is that leaves involve cicatricle 

dissection into very narrow cartilaginous-

acute-toothed lobes
[2]

.  

The Ulytau Mountains area typically has a 

cornflower bivalve, extensive collections of 

which are also stored in the herbarium of JCP 

“International Scientific and Productive Holding 

“Phytochemistry” (KG) and Herbarium of the 

Kuzbass Botanical Garden (KUZ). The herbal 

collections are gathered in stony inter-

mountain valleys along the banks of temporary 

watercourses, sometimes on saline soils. New 

finds of Centaurea bipinnatifida (Trautv.) Tzvel 
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are connected with the mountain system of 

Shunak, located on the border of the dry 

steppes and northern deserts of the Kazakh 

Hills
[3]

. 

The identification of the distinguishing features 

between Centaurea bipinnatifida (Trautv.) 

Tzvel. and Centaurea ruthenica Lam. required 

the comparative analyses of the morphological 

characteristics and the chemical composition. 

The sowing qualities of seeds of cornflower 

Bipinnate were studied in the laboratory 

conditions. The conventional method 

determined the seed viability
[4]

. The process of 

chemical studies of plants involved the HPLC 

methods
[5]

. 

 

3 Results and Discussion 

The Differences in Morphological Features 

of Cornflower Bipinnate and Cornflower 

Russian 

The seeds of Centaurea bipinnatifida and 

Centaurea ruthenica are similar in shape, 

color, and size (Figure 1). 

 

  

a - Centaurea ruthenica;   b - Centaurea bipinnatifida 

Figure 1. Plant Seeds 

 

We studied the laboratory seed germination of 

examined plants. The seed germination of 

Centaurea ruthenica, gathered in 2016, 

amounted to 60%, whereas the seed 

germination of Centaurea bipinnatifida, 

gathered in 2015, amounted to 82%. 

Centaurea ruthenica seedlings have a clear 

visible border between the stem and the root, 

which has many short additional roots that give 
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a "fluffy" look. The color of plant sprouts from 

seeds is dark green (Figure 2, a). 

Centaurea bipinnatifida germs have long thin 

additional roots that can be seen closer to the 

tip of the primary source. The color of plant 

sprouts from seeds is light green (Figure 2, b). 

 

 

a  b 

a - Centaurea ruthenica; b - Centaurea bipinnatifida 

Figure 2. Plant Sprouts 

 

Determining the distinctive morphological 

characteristics of the seeds of Centaurea 

bipinnatifida and Centaurea ruthenica involved 

sowing in pots and observations in laboratory 

conditions or the closed ground. 

Both species of plants have ascended on 

seven or eight days. When stretching out and 

opening, all cotyledonary leaves looked 

similar. The real leaves looked the same after 

their appearance. Centaurea bipinnatifida 3
rd

, 

4
th
, 5

th
 leaves had a lancet form and large-saw 

edges of a sheet plate. 6
th
 and 7

th
 leaves of 

Centaurea bipinnatifida appeared pinnatipartite 

from the upper lancet lobe with the large-saw 

edges of the leaf plate (Figure 21). Centaurea 

ruthenica leaf edges (from the 3
rd

 to the 7
th
) 

are small-saw, whereas the form of the leaf is 

broad lancet (Figure 3).  
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a b 

a-the 5
th

 leaf; b-the 6
th

 leaf 

Figure 3. Leaf Plates of Centaurea bipinnatifida 

 

  

a b 

a-the 5
th

 leaf; b-the 6
th

 leaf 

Figure 4. Leaf Plates of Centaurea ruthenica 

 

Figure 4. Indoor Centaurea bipinnatifida 
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Figure 5. Indoor Centaurea ruthenica 

 

Figures 4 and 5 show the differences between 

two species of plants. Non-pinnatipartite 8
th
 

leaf of cornflower Russian has already 

appeared. Perhaps, the next leaves will be 

similar to the leaves of cornflower Bipinnate. 

We will continue to monitor the plants. 

 

Comparative Chemical Study of Centaurea bipinnatifida Tzvel. and Centaurea Ruthenica Lam. 

The proximity of these species to the botanical 

description involved the study of the chemical 

composition regarding the presence of 

sesquiterpene lactones and flavonoids 

Centaurea bipinnatifida moreover, Centaurea 

ruthenica (Cornflower Russian) as well as a 

comparison of the obtained results with the 

previously acquired literary data. 

The chemical study of Cornflower Bipinnate 

(Centaurea bipinnatifida Tzvel.) The study of 

the chemical composition of Cornflower 

Bipinnate engaged the chloroform extraction of 

dry finely separable raw materials (leaves, 

flower baskets, flower buds) with the 

subsequent removal of ballast substances. 

The received sums of extractive elements 

have been divided with the application of 

centrifugal chromatography of distribution on 

fractions which have been investigated by 

HELC. 

Division of the sum of extractive substances of 

Cornflower Bipinnate on installation FCPC-200 

allocated Salvigenin (1) (5-hydroxy-6, 7.4'-

trimetoksiflavon) and 4'-methyl ether Cirsilineol 

(5-hydroxy-6, 7.3', 4'-tetrametoksiflavon) (2) 

(Figure 6). 

The structure of the allocated substances (1, 

2) is established by data
1 

H-, 
13

C-NMR-
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spectra, two-dimensional spectra of NMR 
1
H-

1
H (COSY) and 

13
C-

1
H (COLOC). 

Determining of the content of sesquiterpene 

lactones in plant raw materials, Bipinnate 

Cornflower (Centaurea bipinnatifida Tzvel.) 

involved such extractions as chloroform, 

ethanol, and water; however, according to the 

IR-spectra, then the extracts are missing strips 

of the absorption specific to the lactone ring. 

 

O

OOH

H3CO

H3CO

OCH3

 

O

O

H3CO

H3CO

OH

OCH3

OCH3

 

(1) (2) 

(1) – Salvigenin; (2) – 4'-methyl ester Cirsilineola 

Figure 6. Chemical structure of flavonoids of Bipinnate Cornflower 

 

Thus, the chemical study of the endemic 

plants of Bipinnate Cornflower (Centaurea 

bipinnatifida Tzvel.), resulted in the 

identification of well-known flavonoids 

salvigenin (1) (5-hydroxy-6,7,4'-

trimetoxiflavon) and 4'-methyl ether Cirsilineol 

(5- Hydroxy-6,7,3',4'-tetrametoxiflavon) (2). 

 

The chemical study of Russian Cornflower (Centaurea Ruthenica Lam) 

Previously, the authors
[6]

 carried out the 

methanol extraction of dried flowers Centaurea 

ruthenica Lam. Further, the concentrated 

extract was separated under a system in n-

BuOH/HOAc/H2O = 4:1:5 (upper phase), 15% 

HOAc and then BuOH/EtHO/H2O = 4:1:2.2 

using paper chromatography. The isolated 

flavonoids are purified by column 

chromatography on a Sephadex LH-20 

sorbent, eluting with 70% MeOH. As a result, 

such flavonoids as patoulethin (3); patuletin 7-

O-glucoside (4); patuletin 3,7-di-O-glucoside 

(5); quercetin acetylene (6); quercetin 

acetylene 7-O-glucoside (7); 6-

methoxycamampferol (8); 6-

methoxycamampferol 7-O-glucoside (9); 

axillarin (10); axillarin-7-O-galactoside (11); 

axillarin-7-O-glucoside (12); quercetin 3-O-

glycoside (13) have been identified (Figure 7). 

 



Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 10 

 

SX511-18 

O

R1

R3

R2

OH O

R4

R5

(5-15)
 

(3-13) 

(3) R1 = OH; R2 = OCH3; R3 = OH; R4 = OH; R5 = OH. 

(4) R1 = OH; R2 = OCH3; R3 = OGLC; R4 = OH; R5 = OH. 

(5) R1 = OGlc; R2 = OCH3; R3 = OGlc; R4=OH; R5 = OH. 

(6) R1 = OH; R2 = OH; R3 = OH; R4 = OH; R5 = OH. 

(7) R1 = OH; R2 = OH; R3 = OGlc; R4 = OH; R5 = OH. 

(8) R1 = OH; R2 = OCH3; R3 = OH; R4 = H; R5 = OH. 

(9) R1 = OH; R2 = OCH3; R3 = OGly; R4 = H; R5 = OH. 

(10) R1 = OCH3; R2 = OCH3; R3 = OH; R4 = H; R5 = OH. 

(11) R1 = H; R2 = OCH3; R3 = OH; R4 = OCH3; R5 = OH. 

(12) R1 = H; R2 = OCH3; R3 = OGlc; R4 = OCH3; R5 = OH. 

(13) R1 = OH; R2 = H; R3 = OH; R4 = OH; R5 = OH. 

Figure 7. Russian Cornflower flavonoids 

 

Next stage of the chemical study of the plant 

raw material of Cornflower Russian 

(Centaurea ruthenica Lam) involved water and 

chloroform extraction of flower baskets and 

leaves of this plant growing in the mountains of 

Chingiztau in the Semipalatinsk region. The 

resulting thick extract was chromatographed 

on a column of silica gel of the brand KSK. As 

a result, a crystalline substance of the 

composition C15H18O4 was isolated, and 

physicochemical constants were identified as 

the sesquiterpene lactone of the guaiac-type 

grossgemin (14) (Figure 8). Grossgemin (14) 

in the water extract was 0.001% based on air-

dry raw materials, and the Grossgemin (14) in 

chloroform extract was 0.075% based on air-

dry raw materials. 
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O

O

H

H

O

OH

 

(14) 

Figure 8. Chemical Structure of Grossgemin 

 

Isolation of Grossgemin from Russian Cornflower (Centaurea ruthenica Lam) 

1) 1.2 kg of leaves and flower baskets of the 

plants collected in the flowering phase were 

brewed in hot water (80-84°C) three times for 

1 hour. Water extraction has been processed 

with chloroform three times. The rotary 

evaporator evaporated the chloroform; a 

dense dark mass (tar, 15 g) was 

chromatographed on a column of alumina (IV 

activity) at a ratio of 1:10, eluting with a 

mixture of carbon tetrachloride and benzene 

(1: 1), isolated sesquiterpene lactone 

Grossgemin (14) of the composition C15H18O4 

(after recrystallization from alcohol two times, 

0.012 g) was obtained with m.p. 200-202°C, 

Rf0.45 (Table 1).  
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Table 1. Chromatographic Separation of the Chloroform Extract of Cornflower Russian 

No. of fraction Solvents and solvent system Characteristics of the fraction 

1 2  

1 petroleum ether oil 

2 petroleum ether – tetrachloride carbon (20%) oil traces 

3 petroleum ether–carbon tetrachloride (1:1) oil 

4-6 4-chloride carbon oil 

7-8 4-chloride carbon–Benzene (20%) oil 

9-13 4-chloride carbon–Benzene (1:1) 

9-10 crystals 

12–oil traces 

13–oil 

14-22 Benzene 

14-15–crystals 

16-18–oil 

19-20–traces of crystals 

21-22 crystals 

23-26 benzene – diethyl ether (20%) crystals 

27-39 benzene – diethyl ether (1:1) 
27-34 – crystals 

35-38 – oil 

40 diethyl ether oil 

41 ether-acetone (20%) oil 

42-44 acetone oil 

45 acetone – ethyl alcohol (1:1) oil 

 

2.1 kg of leaves and flower baskets of Russian 

Cornflower (Centaurea ruthenica Lam) were 

exhaustively extracted with chloroform; after 

evaporation, 121.8 grams of tar, treated with 

60% alcohol, was obtained; the water-alcohol 

part was extracted with chloroform (3x500 ml). 

The water-alcohol layer was separated by 

decantation and extracted further with 

chloroform (3x200 ml each). The 

chlorophenols layer was evacuated in vacuo to 

obtain 26 grams of tar, which was 

chromatographed on a 1:10 column of silica 

gel using a 1:10 column, eluting with a mixture 

of carbon tetrachloride and benzene (1:1) to 

obtain 1.6 g of sesquiterpene lactone of 

grossgemin (14) m.p. 200-202°C, Rf 0.45. 

Thus, the chemical study of Cornflower 

Bipinnate (Centaurea bipinnatifida Tzvel.) 

resulted in extracting two flavonoid salvigenin 

and 4'-methyl ester of cirrileneols whereas the 

sesquiterpene lactone grossgemin was 

derived from Cornflower Russian (Centaurea 

ruthenica Lam). The comparison of the 

chemical composition of Cornflower Bipinnate 
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Cornflower and Cornflower Russian 

established that their qualitative structure 

differs in the content of flavonoids and еру 

sesquiterpene lactone of grossgemin.  

Grossgemin (14) is a crystalline substance of 

white color, the composition of C15H18O4, M.m. 

262. M.p. 200–202º С (ethyl alcohol).  

The infrared absorption spectrum of the 

substance obtained in disks with potassium 

bromide (3 mg of the preparation in 300 mg of 

potassium bromide), in the range from 3800 to 

600 cm
-1

, should have a characteristic 

absorption bands at 3474 (OH), 1740 (C = O 

y-lactone), 1648 (C = C), 1399, 1167, 977, 

921, 822, 685, 562, 482
[7]

. 

The ultraviolet spectrum of 0.001% solution of 

a substance in 96% ethanol in the range from 

190 nm to 400 nm requires a maximum 

absorption at a wavelength of 201 ± 2 nm. 

An m/z 262.1 [M]
+ 

molecular ion peak presents 

in the mass spectrum of grossgemin. 

Calculated: m/z 262.1200. Found: m/z 

262.1195. 

The output of grossgemin from the elevated 

part of the plant in water extraction is 0.001%, 

and in chloroform extraction – 0.075%. 90 

mg/kg dose of grossgemin has an expressed 

antitumor activity: inhibits the growth of the 

strain of Sarcoma 180 to 96.2%, 

Lymphosarcoma Plissa – up to 84.4% and 

solid tumor Ehrlich – up to 77.8%. The 

comparatively small toxicity of the studied 

lactone is noted: There was 770 (740-800) 

mg/kg LD50 in sharp experiments on mice at 

intraperitoneal introduction in dimethyl 

sulfoxide. 

 

Allocation and chemical study of grossgemine from Cornflower Russian 

1) 1.2 kg of leaves and flower baskets of 

plants, collected in a phase of flowering, 

brewed in hot water (80-84°С) 3 times for 1 

hour. Water extraction has been processed 

with chloroform three times. Chloroform was 

distilled from chloroform extraction and turned 

into dense, dark substance (a tar, 15g) which 

was chromatographed on a column with 

aluminum oxide (IV degree of activity) at a 

ratio 1:10, and then evaluated a mix of 

tetrachloride carbon and benzene (1:1). 

Double recrystallization from alcohol allowed 

obtaining 0.012 g of grossgemin, 

corresponding to the composition of C15H1804, 

m.p. 200-202°C, R 0.45. 

2) 2.1 kg of leaves and flower baskets of 

cornflower Russian were exhaustively 

extracted with chloroform; after evaporation, 
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121.8 grams of tar, treated with 60% alcohol, 

was obtained; the hydroalcoholic part was 

extracted with chloroform (3x500 ml). After 

treatment similar to the one that described 

above, we got 1.6 g, m.p. 200-202°C, Rf 0.45

. 

 

Antitumor activity of Grossgemin from Russian Cornflower  

The study of the antitumor action of the 

sample of the selected grossgemin was 

conducted in Kazakhstan Scientific and 

Research Institute in Almaty. Grossgemin was 

tested on different strains of tumors (with 

different histogenesis) rats – on the initial 

lymphosarcoma Plissa, sarcoma 45, 

carcinosarcoma of Worker, alveolar mucous 

membranes of liver cancer RS-1, 

lymphosarcoma Plissa; mice-on the initial 

adenocarcinoma of the mammary gland sa-

755, epidermoid carcinoma lung astrolabe, 

leukemia L-1210, P-388, L-1210. 

The timing and the beginning of the 

experiment are determined by the specialties 

of the selected strains as well as the number 

of introductions of the substance. In tests, the 

treatment of animals with tumors began from 

the moment of appearance of well palpable 

and measurable tumor knots, the average 

diameter of which reached 12-18 mm for rats 

and 8-11 mm for mice. In most cases, it is the 

5
th
-8

th
 day after the injection of tumors. The 

treatment of animals with alveolar liver cancer 

was assigned on the 15
th
-18

th
 day after the 

transplantation.  

Pre-treatment stage involved the distribution of 

rats and mice in groups on condition that all 

groups have the tumors of the same size. 

Each experience has a control (untreated) and 

experimental groups, where animals received 

a medicine. Each group had from eight to ten 

animals. 

The obtained data were processed statistically. 

Grossgemin is revealed to decrease SH-group 

in blood serum intact animals, and rats – 

tumor-bearers. Antitumor activity of 

grossgemin coincides with the decline of 

endogenous tiol, which indicates the antitumor 

effect of lactone. 

Thus, the sesquiterpene lactone grossgemin 

was extracted from the elevated part of 

Cornflower Russian. Grossgemin is 

established to have an expressed anti-tumor 

activity about strains Sarcoma 180, 

lymphosarcoma Plissa, and solid tumor 

Ehrlich. 
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4 Conclusion 

Thus, results of comparative research of two 

species of cornflowers (Centaurea ruthenica 

and Centaurea bipinnatifida) confirmed 

specific independence on the morphology of 

sheet plates, the chemical composition of high 

bodies and biological activity of dedicated 

compounds. 
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Abstract 

Purpose of the study is the development and assessment of the efficiency of the algorithm for 

examination and surgical treatment of women with inflammatory disease of the cervix associated with 

the human papillomavirus (HPV). 

Material and methods. The authors examined 247 nulliparous young women aged 18 to 27 

years. They all had the preliminary diagnosis — an inflammatory disease of the cervix (code ICD -10 

N72). All women were divided into two groups: the main group consisted of 124 patients with strains of 

human papillomavirus (HPV) potentially belonging to oncology type of high risk (strains 16, 18, 36 and 

45) identified during the examination; the comparison group consisted of 123 women without HPV. 

Results. Studying the cervix status in young nulliparous women infected with highly oncogenic 

HPV strains testifies for the necessity of comprehensive examination of patients with mandatory 

analysis of the immunocytochemical markers of malignant degeneration and stage-by-stage treatment 

to ensure the antiviral effect. 

Conclusion. Destruction of the cervix in case of cytologically determined weak cervical 

dysplasia may be delayed or not performed in the absence of immunocytochemical markers, and 

treatment may be limited to specific antiviral therapy. 
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Keywords: human papillomavirus (HPV), liquid-based cytology, immunohistochemistry, cervix, 

dysplasia, treatment. 

 

1. Introduction 

Cervix carcinoma takes the first place in the 

structure of gynecological oncology (70 – 92 

%), and the 4th place in the structure of 

oncological diseases in women (12 %)
[1]

. In 

recent years, the incidence of cervical cancer 

has declined globally due to the introduction of 

cytological screening and the wide spread of 

surgical treatment of the background and 

precancerous diseases of the cervix. However, 

the incidence rate in young women (under 35 

years) increased by 35 %
[2]

. 

In the modern gynecology, management of 

women with moderate and severe dysplasia 

expressly envisages destructive treatment
[3], [4]

. 

However, the issues relating to the 

management of women with mild dysplasia or 

primary epithelial changes, especially the 

young women who are only planning to 

implement their reproductive function are still 

actively debated
[5], [6]

. 

The problem of choosing the method of 

surgical treatment of pre-cancerous and early 

cancer pathologies of the cervix puts a number 

of tasks before the surgeon, the solution of 

which is based on comparing the results of 

clinical, morphological and endoscopic studies, 

and depends on the degree of dissemination of 

the pathological process, its essence, the age 

of the woman, and the state of menstrual and 

reproductive function. 

In choosing a method for surgical treatment of 

cervix dysplasia, it is necessary to observe the 

two basic principles: 1) providing reliable 

treatment resulting in the prevention of 

relapses and transition into a more pronounced 

pathological process; 2) desirability of using 

organ-saving and attenuated treatment 

methods. The latter is especially important, as 

according to many researchers, early cancer of 

the cervix is mostly found in women of 

childbearing age.  

The main criterion for determining the 

efficacy of the intervention is the severity of 

dysplasia
[7]

. 

Despite the simplicity of the local destruction 

methods, the many years' use of these 

methods allowed to identify a number of 

disadvantages, which are highly important in 

treating precancerous diseases. From the 

standpoint of ensuring the reliability of 

recovery, there are two main disadvantages of 

these methods. First, local destruction 

recovers only the pathological processes in the 

superficial layers of squamous epithelium. 

Second, full histological examination of the 
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affected area is impossible, whereby 

preinvasive and microinvasive cervical cancer 

may fail to be recognized in time.  

Thus, the methods of local destruction are 

recommended for treating mild and sometimes 

moderate cervix dysplasia. However, in the 

cases of marked dysplastic changes, radical 

surgical interventions are required.  

Purpose of the study is the development and 

assessment of the efficiency of an algorithm for 

examination and surgical treatment of women 

with inflammatory disease of the cervix 

associated with HPV. 

 

2. Material and Methods 

The authors examined 247 nulliparous young 

women aged 18 to 27 years (with the average 

age of 23.4 ± 1.3 years). All of them had 

preliminary diagnosis — the inflammatory 

disease of the cervix (code ICD-10 N72). 

All women were divided into two groups: the 

main group consisted of 124 patients with 

strains of human papillomavirus (HPV) 

potentially belonging to oncology type of high 

risk (strains 16, 18, 36 and 45) identified during 

the examination. The comparison group 

consisted of 123 women without HPV.  

The criteria for including into the group were 

the following: prior diagnosis of the 

inflammatory cervix disease, the presence of 

oncological type HPV (or its absence), the 

absence of changes in the cervix as a 

consequence of birth or diagnostic procedures, 

the patient's age of up to 27 years. 

The criteria for excluding from the group were 

the following: age of women over 27 years, 

postpartum changes in the cervix, traumatic 

lesions of the cervix during diagnostic or 

therapeutic procedures, specific infections and 

sexually transmitted infections.  

In addition to overal clinical and gynecological 

examination, all patients received expanded 

colposcopy, liquid-based cytology with 

determination of p16INK4a, and selective 

histological examination of the cervix biopsy 

material

. 

3. Statistics 

The obtained results of the study were 

statistically processed on PC IBM Pentium IV. 

For this, the standard statistical software 

package Statistica for Windows version 10 
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(English) was used. The results of the research 

were subjected to statistical analysis with the 

calculation of the average relative values and 

errors (M ± M), (P ± m), Fisher-Student’s test 

(t), and the differences in the significance 

factor (p-value). The differences were 

considered significant with p < 0.05. Sensitivity 

(Se) is the share of true positive test results in 

the group of patients calculated by formula Se 

= 100a/(a+c), %. Specificity (Sp) is the share of 

truly negative test results in the group of 

healthy patients calculated by formula Sp = 

100d/(b+d), %. The predictive value of the 

positive result (+PV) is the probability of having 

the disease with positive test result calculated 

according to formula +PV = a/(a+b). The 

prognostic value of the negative result (-PV) is 

the probability of the absence of the disease in 

case of negative (normal) test result calculated 

according to formula -PV = d/(c+d). The 

indicators were considered statistically 

veracious with p < 0.05. Initial information was 

accumulated, corrected, and systematized, 

and the obtained results were visualized in 

Microsoft Office Excel 2007. Statistical analysis 

was performed using the MedCalc application, 

and a portal for medical statistics on the 

Internet. 

 

4. Results 

All patients in the group were separated by the 

results of the colposcopic aspect, highlighting 

the background processes in the cervix (Table 

1). In the study, the authors used classification 

of the International Federation for Colposcopy 

and Cervical Pathology (IFCPC) revised by the 

Nomenclature Committee of the IFCPC at 

World Congress in Barcelona in June 2002, 

and adapted the obtained results to the 

International classification of colposcopic terms 

(July 2011, Rio de Janeiro). 

Table 1. The colposcopic pattern of cervical 

pathology among women in the compared 

groups prior to the anti-inflammatory therapy 

(% of the total number examined persons) 
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Colposcopic results Main group (n = 124)  Comparison group (n = 

123) 

P1-2 

II Abnormal colposcopic results 52 

41 ± 4.4 

38 

30.9 ± 4.1 

 

>0.05 

Acetowhite epithelium 43 

34.7 ± 4.2 

12 

9.8 ± 2.7 

 

<0.001 

Punctation  21 

16.9 ± 3.4 

16 

13.0 ± 3.0 

 

>0.05 

Mosaic 22 

17.7 ± 3.4 

11 

8.9 ± 2.6 

 

<0.05 

Iodine-negative epithelium 34 

27.4 ± 4.0 

22 

17.9 ± 3.4 

 

>0.05 

Atypical vessels 28 

22.6 ± 3.7 

21 

17.1 ± 3.4 

 

>0.05 

III Colposcopic suspicion of invasive cancer 29 

23.4 ± 3.8 

5 

4.1 ± 1.8 

 

<0.001 

nonhomogeneous surface. Erosion or ulcer 16 

12.9 ± 3.0 

1 

0.8 ± 0.8 

 

<0.001 

dense acetowhite changes 12 

9.6 ± 2.7 

2 

1.6 ± 1.1 

 

<0.05 

wide nonhomogeneous punctation or mosaic 11 

8.9 ± 2.6 

2 

1.6 ± 1.1 

 

<0.05 

atypical vessels 8 

6.4 ± 2.2 

2 

1.6 ± 1.1 

 

>0.05 

IV Unsatisfactory colposcopy 31 

25.0 ± 3.9 

56 

45.5 ± 4.5 

 

the junction of epithelial cells cannot be visualized (inflammation) 31 

25.0 ± 3.9 

56 

45.5 ± 4.5 

 

<0.01 

V. Different colposcopic results 12 

9.7 ± 2.7 

23 

18.7 ± 3.5 

 

<0.05 

condyloma 4 

3.2 ± 1.6 

6 

4.9 ± 2.0 

 

>0.05 

erosion 3 

2.4 ± 1.4 

3 

2.4 ± 1.4 

 

>0.05 

inflammation 12 

9.7 ± 2.7 

23 

18.7 ± 3.5 

 

<0.05 

polyp 2 

1.6 ± 1.1 

1 

0.8 ± 0.8 

 

>0.05 

Note: P1-2 is the veracity factor for the differences in the women in the compared groups 



Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 10 

 

SX512-18 

 

It should be noted that the normal results of 

colposcopy were not identified in any patient in 

both groups, abnormal colposcopic results 

were obtained in 52 (41 ± 4.4 %) patients in 

the main group, and slightly less in the 

comparison group — 38 (30.9 ± 4.1) (p > 

0.05). At the same time, such indicators as 

colposcopic suspicion of cancer in the main 

group of women were highly veraciously higher 

than in the comparison group — 29 (23.4 ± 

3.8 %) and 5 (4.1 ± 1.8 %), respectively 

(p < 0.001). In the rest of women, colposcopic 

aspect could be described as "unsatisfactory 

colposcopy", in case of which, due to the 

inflammatory process, it was impossible to 

visualize junction of the epithelial cells in 31 

(25.0 ± 3.9 %) and 56 (45.5 ± 4.5 %) of 

patients (p<0.01); various colposcopic results 

were obtained in 12 (9.7 ± 2.7%) and 23 (18.7 

± 3.5 %) of patients (p < 0.05), respectively. 

For getting a clearer idea of the state of the 

cervical epithelium prior to the remedial 

measures, the authors further performed liquid-

based cytology with immunocytochemical 

determination of p16ink4a. 

The results of the cytological examination are 

shown in Table 2. 

 

Table 2. Distribution of the women by the results of liquid-based cytology prior to anti-inflammatory treatment 

(Bethesda, 2001) 

Results of the cytological examination Number of women (abs. - %)  P1-2 

Main group (n = 124) Comparison group (n = 123) 

ASC-US 

Atypical squamous cells 

70 

56.5 ± 4.5 

27 

21.9 ± 3.7 

 

<0.001 

LSIL 

Low grade squamous intraepitelial lesion 

42 

33.9 ± 4.3 

15 

12.2 ± 3.0 

 

<0.001 

HSIL 

High grade squamous intraepithelial lesion 

12 

9.7 ± 2.7 

1 

0.8 ± 0.8 

 

<0.01 

Total: 124 

100% 

43 

34.9 ± 4.3 

 

<0.001 

Note: P1-2 is the veracity factor for the differences in the women in the compared groups 

 

According to the results of liquid-based 

cytology, cell changes were noted in all women 

with HPV, and only in 43 (34.9 ± 4.3 %) 

patients in the reference group. Interpretation 

of the results deserved attention. For instance, 

in both groups, the highest number of results 

belonged to indicator ASC-US (atypical 

squamous cells of uncertain value located on 
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the surface of the cervix). The number of such 

patients in the main group was 70 (56.5 ± 

4.5 %), in the comparison group — 27 (21.9 ± 

3.7 %). Further, by the frequency of 

occurrence, the authors determined the 

smears belonging to group LSIL (changes 

characteristic of mild dysplasia) — 42 (33.9 ± 

4.3 %) in the main, and 15 (12.2 ± 3.0 %) in 

the comparison group, respectively (p < 

0.001). HSIL (high squamous intraepithelial 

lesions) were detected in 12 (9.7 ± 2.7 %) 

women in the main group, and only in 1 (0.8 ± 

0.8%) woman in the comparison group (p < 

0.001).  

Along with studying the liquid-based cytology, 

the authors performed immunocytochemical 

determination of p16ink4a content (cyclin-

dependent kinases inhibitor) in the obtained 

smears (Table 3). 

 

Table 3. Distribution of the women according to the results of immunocytochemistry prior to anti-inflammatory and 

antiviral treatment 

Presence of P16ink4a in cytological preparations Number of women (abs. - %)  P1-2 

Main group (n = 124) Comparison group (n = 123) 

ASC-US 

Atypical squamous cells 

70 

56.5 ± 4.5 

27 

21.9 ± 3.7 

 

<0.001 

P16ink4a positively stained preparations 4 

3.2 ± 1.6 

-  

<0.001 

P16ink4a negatively stained preparations 45 

36.3 ± 4.3 

27 

21.9 ± 3.7 

 

<0.05 

LSIL 

Low grade squamous intraepitelial lesion 

42 

33.9 ± 4.3 

15 

12.2 ± 3.0 

 

<0.001 

P16ink4a positively stained preparations 10 

8.0 ± 2.5 

3 

2.4 ± 1.4 

 

>0.05 

P16ink4a negatively stained preparations 32 

25.8 ± 3.9 

12 

9.8 ± 2.7 

 

<0.01 

HSIL 

High grade squamous intraepithelial lesion 

12 

9.7 ± 2.7 

1 

0.8 ± 0.8 

 

<0.001 

P16ink4apositively stained preparations 12 

9.7 ± 2.7 

1 

0.8 ± 0.8 

 

<0.01 

P16ink4a negatively stained preparations - -  

 

Total: 124 

100% 

43 

34.9 ± 4.3 

 

<0.001 

Note: P1-2 is the veracity factor for the differences in the women in the compared groups 
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The obtained data about the p16ink4a content 

testified that the neoplastic changes had 

occurred not in all tissue samples, despite the 

presence of atypical cells in the cytological 

preparations. With that, the total number of 

stained preparations in the main group was 26 

(20.7 ± 3.7 %), and in the comparison group — 

only 4 (3.2 ± 1.6 %) (p < 0.001), which attested 

to the high carcinogenicity of HPV, on the one 

hand, and on the tissue reaction of the cervix, 

on the other hand. 

Considering the results of colposcopy and 

liquid-based cytology in both groups, the 

authors have developed the following algorithm 

for the examination of patients with 

inflammatory cervix disease: 

1. I diagnostic phase, which 

includes expanded colposcopy, bacterioscopic 

and bacteriological examination and PCR 

diagnostics of HPV with high oncogenic risk. 

2. The stage of conservative 

treatment, which envisages specific antiviral 

treatment upon detection of HPV, without HPV 

— anti-inflammatory treatment with the use of 

antibiotic therapy in accordance with the 

sensitivity of the pathogenic flora. 

3. II diagnostic stage — liquid-

based cytology with the immunocytochemical 

determination of p16ink4a. 

Conservative treatment was performed on 108 

(87.1 ± 3.0 %) women in the main group and 

on 119 (96.7 ± 1.6 %) women in the 

comparison group (p < 0.05); the rest of the 

women received destruction of the cervix, the 

depth of which depended on the degree of 

epithelial layer affection. The authors used 

allopheron in therapeutic dosages according to 

conventional schemes as the basis of antiviral 

therapy. Adjuncts were Panavir and 

preparations of human recombinant interferon 

Alpha-2b (hrIFN-α-2b). 

After the conservative therapy, the authors 

performed histological examination of the 

biopsy slices of the cervix of those patients, in 

which the follow-up colposcopic study revealed 

abnormal colposcopic indices, suspected 

cervical cancer, condylomata, or polyps. With 

that, the colposcopic pattern was accompanied 

by the presence of atypical cells in cytological 

smears in women with HPV-positive results of 

immunocytochemical examination for 

p16ink4a. In the main group, there were 70 

such patients (of which 26 had the positive 

result of the immunocytochemical 

determination of p16ink4a), in the comparison 

group — 48 patients (all had the negative 

result of the immunocytochemical 

determination of p16ink4a) (Table 4). 
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Table 4. Distribution of the women by the histological examinations of biopsy specimens from the cervix 

Histological examination  

 

Number of women (abs. - %)  P1-2 

Main group (n = 124)  Comparison group (n = 

123) 

Total women examined 70 

56.4 ± 4.5 

48 

39.0 ± 4.4 

 

<0.05 

P16ink4a immunocytochemically positively stained 

preparations 

26 

20.9 ± 3.7 

-  

<0.001 

P16ink4a immunocytochemically negatively stained 

preparations 

44 

35.5 ± 4.3 

48 

39.0 ± 4.4 

 

>0.05 

Note: P1-2 is the veracity factor for the differences in the women in the compared 

groups 

 

The results of the histological studies in 

selected groups of women testified to the 

following: in the main group of women, the I 

degree CIN number was significantly higher — 

14 (14.3 ± 4.2 %), in the comparison group, 

there were women with koilocytosis (as one of 

HPV manifestations) – 18 (25.7 ± 5.2 %), and 

the number of women with histological 

symptoms of chronic inflammation was 

veraciously lower — 26 (37.1 ± 5.8 %). In the 

comparison group — 3 (6.3 ± 3.5 %), 0 and 44 

(91.7 ± 4.0 %) patients, respectively (p < 0.01). 

Note that, despite the high frequency of 

moderate dysplasia in the main group in the 

absolute values, no statistically veracious data 

were obtained for this value. For instance, in 

the main group, the frequency of CIN II was 10 

(14.3 ± 4.2 %) patients, in the comparison 

group — 1 (2.1 ± 2.1 %) patient (p < 0.05). As 

to CIN III, the main group contained two such 

patients (2.9 ± 2.0 %). In the comparison 

group, there were no such women. 

Next, the authors compared the results of the 

liquid-based cytology and the histological 

findings in the women in the studied groups, 

based on p16ink4a definition (Table 5). 
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Table 5. Comparison of women in the main group by the results of the immunocytochemical and histological 

analysis 

Histological findings/ cytological 

findings  

 

Main group (n = 124) P1-2 

P16ink4a positively stained 

preparations 

P16ink4a negatively stained 

preparations 

Inflammation - 26 

37.1 ± 5.8 

- 

 

Koilocytosis - 18 

25.7 ± 5.2 

- 

 

ASC-US 

Atypical squamous cells 

4 

3.2 ± 1.6 

45 

36.3 ± 4.3 

<0.001 

CIN I  

 

14 

11.3 ± 2.9 

- 

 

- 

 

LSIL 

Low grade squamous intraepitelial 

lesion 

10 

8.1 ± 2.5 

32 

25.8 ± 3.9 

 

<0.001 

CIN II 

 

10 

8.1 ± 2.5 

- - 

 

HSIL 

High grade squamous intraepitelial 

lesion 

12 

9.7 ± 2.7 

- - 

CIN III 

 

2 

1.6 ± 1.1 

- - 

 

Note: P1-2 is the veracity factor for the differences in the women in the 

compared groups 

The data in the table show that in comparison 

of the cytological and histologic findings in the 

main group, the largest difference was 

obtained in those women, in whom the 

cytological findings contained ASC-US and 

LSIL. Individual study of the cytological and 

histological preparations has shown that in the 

women with histologically determined CIN II 

and III, the obtained results completely 

coincided with the results of liquid-based 

cytology both from the standpoint of assessing 

the results of staining according to 

Papanicolaou, and from the standpoint of 

p16ink4a content. 

With that, the greatest differences in the results 

were observed in the women with CIN I. In this 

group, CIN I was histologically registered only 

in 14 (11.3 ± 2.9 %) patients, while the 
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cytological changes were registered in 42 (33.9 

± 4.3 %) cases. At the same time, the 

presence of the p16ink4a protein in the stained 

cytological preparations practically coincided 

with the histological findings.  

Distribution of the women by the types of 

treatment with regard to the results of the 

comprehensive examination is shown in Table 

6. 

 

Table 6. Distribution of the women by the method of treatment 

Type of intervention 

 

Number of women (abs. - %)  P1-2 

Main group (n = 124) Comparison group (n = 123) 

Conservative treatment 108 

87.1 ± 3.0 

119 

96.7 ± 1.6 

 

<0.05 

Radiowave coagulation 14 

11.3 ± 2.9 

3 

6.3 ± 3.5 

 

<0.05 

Radiowave conization of the cervix 2 

2.9 ± 2.0 

1 

2.1 ± 2.1 

 

>0.05 

Note: P1-2 is the veracity factor for the differences in the women in the compared groups 

 

After 6 months of therapy, the authors again 

assessed the results of cytological and 

colposcopic examination (Table 7). 
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Table 7. The colposcopic pattern of cervical pathology in the patients in the compared groups after 6 

months after the treatment 

Colposcopic results Main group 

(n = 124)  

Comparison group 

(n = 123) 

P1-2 

I Satisfactory colposcopy (junction of the squamous epithelium and 

the columnar epithelium is visible)  

64 

51.6 ± 4.5 

46 

37.4 ± 4.4 

 

<0.05 

Initial stratified squamous epithelium 51 

41.1 ± 4.4 

43 

34.9 ± 4.3 

 

>0.05 

Metaplastic squamous epithelium (transformation zone) 13 

10.4 ± 2.7 

3 

2.4 ± 1.4 

 

<0.05 

II Abnormal colposcopic results 8 

6.4 ± 2.2 

2 

1.6 ± 1.1 

 

>0.05 

Iodine-negative epithelium 3 

2.4 ± 1.4 

2 

1.6 ± 1.1 

 

>0.05 

Atypical vessels 5 

4.0 ± 1.8 

- - 

 

V. Different colposcopic results 52 

41.9 ± 4.4 

75 

61.0 ± 4.4 

 

<0.001 

Ectopia  52 

41.9 ± 4.4 

75 

61.0 ± 4.4 

 

<0.001 

Note: P1-2 is the veracity factor for the differences in the women in the compared groups 

 

By the results of the colposcopic study, the 

number of abnormal results in the main group 

was 8 (6.4 ± 2.2 %); in the comparison group, 

there were 2 such patients (1.6 ± 1.1 %), and 

they were mostly the women with 

colposcopically iodine-negative reaction and 

atypical vessels; it should be noted that after 

cervix destruction, vessels in all cases were 

enlarged and convoluted. Ectopia of the 

cylindrical epithelium of the cervix was 

observed in 52 (41.9 ± 4.4 %) patients in the 

main group, and in 75 (61.0 ± 4.4 %) patients 

(p < 0.001) of the comparison group.  

The results of the cytological examination are 

shown in Table 8. 
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Table 8. Distribution of the women by the results of liquid-based cytology after the treatment 

Cytological result Number of women (abs. - %)  P1-2 

Main group (n = 124) Comparison group (n = 123) 

Inflammation 8 

6.4 ± 2.2 

7 

5.7 ± 2.1 

 

> 0.05 

ASC-US 

Atypical squamous cells 

10 

8.1 ± 2.5 

2 

1.6 ± 1.4 

 

< 0.05 

LSIL 

Low grade squamous intraepitelial lesion 

- 

 

- 

 

 

HSIL 

High grade squamous intraepithelial lesion 

- -  

Total: 18 

14.5 ± 3.2 

9 

7.3 ± 2.4 

 

> 0.05 

Note: P1-2 is the veracity factor for the differences in the women in the compared groups 

 

The results of the cytological examination 

testified that the veracious differences in the 

groups had been obtained only for indicator 

ASC-US; in the main group, there were 10 

women with such smears (8.1 ± 2.5 %), in the 

comparison group — only 2 (1.6 ± 1.4 %) (p < 

0.05). The overwhelming majority of women in 

both groups had normal cytological smears — 

106 (85.5 ± 3.2 %), and 114 (92.7 ± 2.4 %), 

respectively. In the remaining 8 (6.4 ± 2.2 %) 

patients in the main, and 7 (5.7 ± 2.1 %) 

patients in the reference group, neutrophilic 

leucocytes were present, indicating an 

inflammatory process. None of the women in 

both groups had a positive result of p16ink4a 

immunocytochemical determination.  

Given the results obtained, the authors have 

formulated the algorithm for managing the 

HPV-infected women with inflammatory 

disease of the cervix: 

1. I diagnostic phase, which 

includes expanded colposcopy, bacterioscopic 

and bacteriological examination and PCR 

diagnostics of HPV with high oncogenic risk. 

2. The stage of conservative 

treatment, which envisages specific antiviral 

treatment upon detection of HPV, without HPV 

— anti-inflammatory treatment with the use of 

antibiotic therapy in accordance with the 

sensitivity of the pathogenic flora. 

3. II diagnostic stage — liquid-

based cytology with the immunocytochemical 

determination of p16ink4a. 
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4. The stage of selecting the 

destructive treatment. In the HPV-infected 

women: if it is positive, even in the presence of 

LSIL or ASC-US — destructive treatment with 

histological examination of the biopsy slices of 

the cervix (preferably using the radiowave 

method). With negative p16ink4a results and 

cytological findings of LSIL or ASC-US — 

follow-up antiviral treatment and observation 

with cytological examination every 6 months. In 

the presence of HSIL, regardless of the 

p16ink4a results — destructive treatment, the 

amount of which depends on the results of 

histological examination of the biopsy slices of 

the cervix. In women without HPV in the 

presence of LSIL or ASC-US — anti-

inflammatory treatment with the correction of 

the genital tract flora and the use of 

immunomodulators. In the presence of HSIL — 

destructive treatment, the amount of which 

depends on the results of histological 

examination of the biopsy slices of the cervix. 

 

5. Discussion 

Considering the literature data about the 

possibility of reverse development of dysplasia 

after leveling the HPV viral activity
[8], [9], [10], [11]

, 

the authors analyzed the results of the liquid-

based cytology and immunocytochemical 

determination of p16ink4a after the anti-

inflammatory treatment, including (in particular) 

antiviral drugs, and the histological findings 

obtained from women in the compared groups. 

In addition, the authors mapped the results of 

the p16ink4a immunohistochemical 

examination in the obtained histological 

preparations to the data of the 

immunocytological examination. 

In 2017, the letter of the Ministry of Public 

Health of the Russian Federation No.15-

4/10/2-7676 "On sending clinical 

recommendations (treatment protocols) 

"Benign and Premalignant Diseases of the 

Cervix from the Standpoint of Cancer 

Prevention" was published. The authors of the 

publication considered domestic and 

international standards of the approach to the 

management of women with various 

pathologies of the cervix, including those 

associated with HPV
[12]

. 

The algorithm of managing the young 

nulliparous women with the inflammatory 

disease of the cervix associated with HPV 

proposed by the authors resonates to a certain 

extent with the international standards of 

managing the women with ASC-US and LSIL 

results. At the same time, the variant of 

accounting for the P16ink4a values proposed 
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by the authors in the comprehensive 

examination of patients allows personalizing 

approaches to the treatment of such women.  

Thus, studying the cervix status in the young 

nulliparous women infected with highly 

oncogenic HPV strains testifies for the 

necessity of the comprehensive examination of 

patients with mandatory analysis of the 

immunocytochemical markers of malignant 

degeneration, and stage-by-stage treatment for 

ensuring the antiviral effect. At the same time, 

destruction of the cervix in case of cytologically 

determined weak cervical dysplasia may be 

delayed, or not performed in the absence of 

the immunocytochemical markers, and 

treatment may be limited to specific antiviral 

therapy. 

 

 

6. Conclusion 

1. In the early stages of cell damage by the 

HPV with the cytological compliance of 

preparations ASC-US and LSIL, information on 

the status of the cervical epithelium is provided 

by determining the marker of malignant 

degeneration, the index of informativeness of 

which for diagnosing the severity of dysplasia 

is r = 0.96. 

2. The studies performed after the 

comprehensive anti-inflammatory and antiviral 

therapy have shown that in the main group the 

highest discrepancy between the histological 

and the cytological findings was obtained in the 

women with ASC-US and LSIL in the 

cytological findings. In this group, CIN I was 

histologically registered only in 14 (11.3  

2.9 %) patients, while cytological changes 

were registered in 42 (33.9  4.3 %) cases. It 

should be noted that cytological preparations 

containing p16ink4a completely coincided with 

the histological findings. 

3. For young nulliparous women infected with 

highly oncogenic HPV strains, the staged 

treatment, including mandatory antiviral 

treatment, is anticipated. Destruction of the 

cervix in the case of cytologically determined 

weak cervical dysplasia may be delayed, or not 

performed in the absence of 

immunocytochemical markers, and treatment 

may be limited to specific antiviral therapy. 
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Abstract: The relevance of the research is determined by the necessity to find new ways of musical development of 

children with disabilities. The purpose of the paper is to present experimental work proving the effectiveness of the 

developed and tested technique of music education by means of digital technologies in the development of children 

with mild intellectual disabilities (hereinafter, children with disabilities). 

The experiment on the musical development of children with disabilities, presented in the paper, was based on a set 

of methods. Theoretical and empirical research methods were applied, including generalization of the advanced 

pedagogical experience of teaching and development of children with disabilities, modeling of the educational 

process, interviewing, questioning, testing, pedagogical observation, pedagogical experiment, the method of creative 

tasks, quantitative and qualitative analysis of diagnostic data, content analysis of students' answers. A set of 

techniques developed by the author was applied for diagnosing the musical development of children with 

disabilities, including the diagnostics of emotionality, perception, attention and memory, as well as identifying the 

criteria for evaluation of a musical product created by children with disabilities in the process of music lessons using 

digital technologies. 

The paper substantiates the development of children with disabilities in the process of music lessons using digital 

technologies, starting with the first steps, which allows achieving positive results in the development of both special 

musical and general abilities of children with disabilities. As a result of the experiment, it was found that music 

classes contribute to the emotional development of children with disabilities, improving their perception, attention 

and memory. 

The paper is of practical value for teachers, scientists, graduate students, all those interested in inclusive education. 

 

Keywords: inclusion, children with disabilities, musical development, digital technologies, creativity. 
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The national policy in Russia is aimed to ensure that 

persons with disabilities have equal opportunities 

with other people in the realization of the civil, 

economic, political and other rights and freedoms, 

provided by the Constitution of the Russian 

Federation, as well as a number of Federal Laws, 

which are in accordance with generally recognized 

principles and norms of international law and 

international treaties of the Russian Federation. This 

has affected the activities of educational 

organizations that chosen social rehabilitation and 

integration of children with disabilities as their 

priority. In working with children with disabilities, 

the specialists pay great attention to the formation of 

their students’ psychical functions, cognitive activity 

and socialization in modern society. Music lessons 

can contribute to the fruitful development of children 

with disabilities. It is important to find ways to 

competently conduct lessons to activate thinking 

processes, productive activity and emotional spheres 

of children with mild intellectual disabilities. 

The state scope of the problem is emphasized by thr 

large number of scientific studies that consider the 

problems of development of children with intellectual 

disabilities from a perspective of psychology (Galkin, 

2018; Voinova et al., 2016; Vygotsky, 1995; 1983; 

Morgacheva, 2016; Kolmogorova & Buikov, 2013; 

Rubinstein, 1986; Tkach & Trachuk, 2016; 

Khvastunova, 2015; Shapovalova, 2017; Kawa, 2015; 

McPherson, Davidson, & Faulkner, 2012; Montague, 

2018; Sanaei, 2017; Bandla, Purini & Kukati, 2013). 

A large number of publications on inclusive 

education, constantly appearing in our days, indicate 

an increase in interest in scientific and practical 

developments in this field (Afonkina & Kuzmicheva, 

2018; Babkina, 2018; Bogdanova, Guseynova & 

Nazarova, 2018; Borodina, Reznikova & Tsylicki, 

2018; Karynbaeva, 2018; Kryzhanovskaya et al., 

2018; Ponikarova, 2018; Dittmann, 2018; Gajewski 

& Forlin, 2017; Dillip & Ashish, 2015). 

The issues of children's musical development, 

including musical development based on digital 

technologies, are on a significant rise in pedagogy 

(Akishina, 2018; Krasilnikov, 2007; Cox, 2018; 

Filatov-Beckman, 2015; Hargreaves, 2017; Huber & 

Runstein, 2018; Joiner, 2015; McCord, 2017; 

Parncutt & McPherson, 2002; Randles, 2015). 

At the same time, the problem of musical 

development of children with disabilities using digital 

technology has emerged relatively recently, which 

explains the lack of research on the matter. In this 

regard, it seems timely to conduct an experiment, the 

purpose of which would be the development and 

testing a musical educational technique for the 

development of children with mild intellectual 

disabilities based on the use of digital technologies. 

The hypothesis of the study is as follows: the 

musical development of children with disabilities will 

be efficient if principles and methods of pedagogical 

guidance are developed based on the interaction of 

traditional ways of teaching music, including singing, 

listening and moving to music, and digital 

technologies, such as music design programs. 

Tasks: 

1. To analyze psychological, inclusive, pedagogical, 

musicological literature to identify promising ways of 

musical development of children with disabilities. 

2. To develop the content of the musical development 

technique for children with disabilities on the basis of 

digital technologies. 

3. To determine the criteria and levels of musical 

development of children with disabilities. 

4. To identify the criteria for evaluation of a musical 

product created by children with disabilities with the 

use of digital technologies. 

5. To experimentally test the efficiency of the 

musical development technique for children with 

disabilities based on digital technologies. 

The assignment approach in education (Vygotsky, 

1983; Davydov, 1986; Leontiev, 2004; Elkonin, 

1974) and the concepts of integrated education of 

children with disabilities (Konopleva & 

Leshchinskaya, 2003; Malofeev, 2018; Ulenkova & 

Lebedev, 2011; Selivanova, 2018) formed the 

methodological basis of the research. 

Theoretical and empirical research methods were 

applied. The theoretical methods included the 

analysis of psychological, pedagogical, musicological 

literature, works on inclusive education, conducted in 

order to determine the degree of development of the 

problem, generalization of advanced pedagogical 

experience of teaching and development of children 

with disabilities, modeling of the educational process. 

The empirical methods were represented by 

interviewing, questioning, testing, pedagogical 

observation, pedagogical experiment, the method of 

creative tasks, quantitative and qualitative analysis of 

diagnostic data, their generalization and 

systematization, content analysis of students' 

answers. A set of techniques developed by the author 

was applied for diagnosing the musical development 

of children with disabilities, including the diagnostics 

of emotionality, perception, attention and memory. 

The author also identified the criteria for evaluation 

of a musical product created by children with 

disabilities in the process of music lessons using 

digital technologies. 

The theoretical significance of the study consists in 

the following: 

– The generalization of the leading 

methodological approaches to the musical 

development of children with disabilities;  

– The analysis of a set of questions related to 

the problems of development of children with 

disabilities at the present stage; 

https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Robert+E.+Runstein&search-alias=books&field-author=Robert+E.+Runstein&sort=relevancerank
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– The preparation of the program for music 

lessons for children with disabilities using digital 

technology; 

– The development of the content of the 

musical development technique for children with 

disabilities based on digital technology; 

– The substantiation of the peculiarities of 

music development of children with disabilities on 

the basis of digital technologies; 

– The establishment of levels of mental 

components subject to the greatest development in 

the process of music lessons based on digital 

technologies; 

– The identification of the criteria for the 

evaluation of musical product created by children 

with disabilities;  

– The proved efficiency of application of the 

development technique for children with disabilities 

on the basis of digital technologies following the 

results of experimental work. 

The practical significance consists in the focus of 

the study on the general and musical development of 

children with disabilities. The ways of musical 

development of children with disabilities were 

developed and practically tested in the process of 

exploration and application of digital technologies. 

The methods and techniques of development of 

children with disabilities were identified and 

pedagogically justified. 

 

II. MATERIALS AND METHODS 

 
In order to test the efficiency of the developed 

technique, an experiment was conducted on the basis 

of Children's Music School named after V.Ya. 

Shebalin. The experiment lasted three years. It 

involved the students of Orphanage for Mentally 

Challenged Students No. 8. Lessons at music school 

were attended by three groups of children with mild 

intellectual disabilities of 9-12 years, 6 people in each 

group. At the beginning of the experiment, the levels 

of development of the emotional sphere, perception, 

attention, memory were tested in the children 

attending the music classes. For this purpose, the 

author developed a set of techniques for diagnosing 

the development of mentally challenged children, 

including the study of emotionality, perception, 

attention, and memory. 

The diagnostics were carried out individually 

with each child. To test the emotionality, a student 

was offered to move to the music performed on the 

piano by the teacher, in which different elements of 

musical expressiveness change: the tempo, from fast 

to slow, the meter, from bipartite to triple, the 

register, from low to high and average, the dynamics, 

from loud to quiet. The teacher diagnosed the child's 

reaction to the music, recognizing the adequacy of 

emotions by facial expression, motor activity and 

mood elevation and differentiated it from emotional 

expressiveness to the lack of emotions and 

indifference. 

The diagnostics of perception was based on 

four techniques: 

1. Presentation technique. A child is supposed 

to match the sounding music to the appropriate 

situation. Several situations are suggested: a) “The 

rabbit got lost and is shivering under a bush in the 

forest”; b) “On a summer day we are going to have 

fun near the river”; a) the reduced introductory 

seventh chord texture is performed on the piano in 

different combinations in the low register; b) joyful 

marching music with fanfare intonations is performed 

in the developed chord texture with wide coverage of 

all registers of the piano sounds. 

2. Technique “Recognition of familiar 

sounds”: rustling leaves, the noise of the street 

(voices of people passing by, sounds of car motors, 

claps, steps on the wooden floor, a spoon touching a 

glass and a plate, knocking on the door, the sound of 

an opening window. 

3. Technique “Timbre distinction”. Children 

are introduced to the sound of the violin, piano, 

trumpet and electroacoustic music. They are offered 

the following task: to determine whether they hear an 

electroacoustic sound or violin (piano, trumpet). 

4. Technique “Verbalization of spatial-sound 

relationships”. The children are suggested to listen to 

the music performed on the piano and determine what 

they heard (a lot of sounds or a single sound), what 

registers were alternated and in what order, what was 

played (a chord, interval and repetition of the same 

sound). 

The diagnosis of attention tested the auditory 

attention: 

1. The students were asked to identify similar 

musical or noise sounds by ear. 

2. The students were asked to raise their hand 

when they hear that the sound of the piano was 

replaced with the tambourine. 

The memory diagnostics included testing of 

auditory memory: 

1. A child repeated the melody sung by the 

experimenter with a neutral syllable (lyo-lyo), lasting 

one or two bars. 

2. A student repeated a short melody with the 

text sung by the experimenter. 

3. A student repeated the melody played by 

the experimenter on the piano or synthesizer, 
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consisting of one or two bars, by using a neutral 

syllable (lyo-lyo). 

At the beginning of the experiment, children 

showed a low and average level of development of 

emotionality, perception, attention and memory. The 

diagnostics of emotionality revealed a neutral relation 

and indifference to what was happening: the children 

did not move or made passive gestures to the music. 

The perception diagnostics revealed the 

following. According to the first technique of 

presentation, the children found it difficult to match 

the sounding music to the appropriate situation. The 

second technique revealed a rare recognition of 

familiar sounds. The third technique demonstrated 

the complete impossibility of timbre distinction. The 

fourth technique showed the rare definition of spatial-

sound relations or the complete lack of it. 

The diagnostics of attention revealed the weak 

or unstable voluntary and involuntary attention. The 

memory diagnostics demonstrated mainly low level 

of auditory memory: the children had difficulties 

finishing a song, falsely repeated the melody sung by 

the experimenter using a neutral syllable (lyo-lyo), 

consisting of one or two bars, incorrectly repeated the 

short melody sung by the experimenter using the text 

of a couplet, without being able to remember either 

the melody or the text. None of the children could 

sing the melody played by the experimenter on the 

piano or synthesizer, consisting of one or two bars. 

Moreover, some children were responded with 

silence, others did not try to sing but pronounced 

neutral syllables with. 

The results of the diagnostics of 

development of the children with disabilities 

including the research of emotionality, perception, 

attention and memory are presented in Table 1. 

 

 
Table 1: The initial level of development of children with disabilities 

 

Criteria Levels 

Low 

 

Average High 

Emotionality 75 25 - 

Perception 86 14 - 

Attention 83 17 - 

Memory 91 9 - 

 
On the basis of the results obtained, during the 

primary diagnosis, the technique for musical 

development of children with disabilities using digital 

technologies was developed. The technique was 

based on traditional musical forms of work and the 

ones based on digital technologies. The traditional 

forms of work were represented by ensemble singing, 

listening and moving to music. 

The application of digital technologies 

stipulated the creation of a musical product by 

children in the computer program Nano Studio, which 

required learning certain technical operations and 

familiarity with the initial concepts of music theory. 

Thee Nano Studio program contains about a 

hundred different sound timbres and effects. A 

number of timbre sounds can be performed on a 

virtual keyboard. In addition, the data bank contains 

rhythm tones of various percussion instruments. 

The teacher started teaching the students about 

the program by familiarizing them with the sound 

tones: the children attentively listened to them, 

matched them to an associative story of a fairy tale or 

fantastic nature, the main characters of which were 

children of the same age as the students. The favorite 

tones were recorded by the teacher using the virtual 

keyboard in the form of sample melodies, so that on 

their basis, in the future, it would be possible to 

create music, which would be based on one or 

another timbre tale. In addition, musical samples for 

texture-harmonic background included in the data 

bank of the program were recorded. Thus, a variety 

of samples – melodic, harmonic and rhythmic, 

graphically represented by blocks, which the children 

could rearrange in order to create a musical product, 

were obtained. The students were supposed to master 

the technical operations related to the work with the 

sample blocks to be able to adjust their size, combine, 

copy, rearrange, delete them according to the task. 

In addition to the technical skills of working in 

a computer program, the children had to acquire 

knowledge in the field of music theory. The 

integration of technical skills and the music theory 

knowledge allowed them to not just rearrange the 

colored sounding sample blocks to create a colorful 

tapestry but also to try and find a solution to an 

artistic musical problem. The knowledge in the field 

of music theory included primary acquaintance with 

such terms as chord, bass, melody, fast or slow 

tempo, rhythm, as well as the specifics of creating 

musical compositions, features of the initial, middle, 

final construction, contrasting comparisons and 

repetitions of musical material. 

To create the final composition, the children 

were supposed to do variations on the principle of 
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soprano ostinato to a two-stroke melody recorded by 

the teacher and repeated using the loop option. They 

were supposed to add to the ostinate melody the 

sample blocks with tones and rhythms to obtain a 

new texture, harmony, melody, dynamics, tempo, 

rhythm, taking into account the acquired knowledge 

about the composition of music. 

Evaluation of a musical product created by the 

students on the basis of digital technologies required 

the identification and development of criteria 

adequate to their opportunities. In the performance of 

this task, the data by L.S. Vygotsky and S.Ya. 

Rubinstein were used, involving three criteria for 

assessing the mental development of a child: 

susceptibility to help, the ability for logical transfer 

(L.S. Vygotsky), indicative activity (S.Ya. 

Rubinstein). In this regard, the ability of children to 

reproduce was taken into account: the repetition of 

the learned material, the reproduction of the actions 

learned in the study process and the ability to work 

according to an example. Thus, the criteria for 

evaluation of works performed by children with 

disabilities on the basis of digital technologies are 

presented in Figure 1. 

 

 

 

 
Figure 1: Criteria and levels of evaluation of works created by children with disabilities on the basis of digital 

technologies 

 



Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 10 

 

SX513-18 

 

III.  RESULTS 

 
As a result of the experiment, the levels of 

development of the emotional sphere, perception, 

attention, memory of the students, who attended the 

music lesson during the school year for three years, 

were checked again with the use of the same set of 

diagnostics that was used at the beginning of the 

experiment. The result of the experiment is presented 

in Table 2. 

 

 

 

 

 
Table 2: The final level of development of children with disabilities 

 

Criteria Levels 

Low 

 

Average High  

Emotionality 65 35 - 

Perception 80 20 - 

Attention 77 23 - 

Memory 87 14 - 

 
As can be seen from Table 2, despite the fact 

that none of the students reached the high level of 

development, the final diagnostics showed an 

increase in all the studied indicators. The highest 

value was observed in the indicator "emotionality". 

The result of identifying the criteria for 

evaluation of a musical product created by children 

with disabilities with the use of digital technologies, 

revealed a predominantly low and average level of 

reproductive abilities of students, as shown in Figure 

2

. 

 
Figure 2: The result of identifying the evaluation criteria for a musical product created by children with disabilities 

 
As it can be seen from Diagram 1, 53% of the 

children showed a low level of reproductive abilities 

in creating a musical product based on digital 

technologies, using familiar technical means without 

correlating them with an artistic image. 61% of the 

students did not take into account the integrity and 

completeness of the form of a musical product. 

47% of the children demonstrated an average 

level of reproductive abilities in creating a musical 

product, using technical means that poorly 

corresponded to the intended artistic image. 39% of 

the students partially sustained the integrity and 

completeness of the musical form, fulfilling only the 

conditions of the introductory material, which did not 

receive development and completion in the process of 

sounding the created sample. 

The high level of reproductive ability wasn’t 
shown by any of the children who took part in the 
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experiment. Moreover, nobody one showed initiative 

in creating an artistic image, technical expansion of 

its characteristic properties, creative desire for further 

improvement of the resulting musical product and the 

complication of the tasks assigned. 

 

 

IV. DISCUSSION 

 
At the beginning of the experiment, the 

children demonstrated a developmental delay of 

psychological functions and skills. In the process of 

musical interaction, a number of indicators increased. 

Learning the song, in which special attention was 

paid to the purity of intonation and phonetic quality 

of pronunciation, significantly improved the speech 

of the students, made it more clear and expressive 

and increased their vocabulary. 

The acquired theoretical knowledge and 

practical skills of composing music contributed to the 

improvement of spatial orientation. By working on 

the composition of a musical piece, shaping it, the 

children learned to perform more accurately in 

everyday situations. It was noticed that they began to 

understand the arrangement of the place where they 

stayed more correctly. 

By encouraging children to develop an 

awareness of the objective time of the material world, 

music lessons shape the feeling and understanding of 

it. By working such time parameters as tempo, meter, 

rhythm, functional parts of the musical composition, 

the students were able to compare the uniformity and 

duration, continuity and discontinuity of the musical 

and life phenomena taking place. 

Music lessons, influencing greatly the 

emotional sphere of the students involved in the 

performance process, significantly enriched it with 

new feelings and positive colors of interest, joy, 

tranquility. The powerful emotional impact of music 

on a person explains the qualitative change in this 

particular area of the psyche of children with mild 

intellectual disabilities during the experiment. 

Music lessons train voluntary attention, more 

and more stimulating focus on one object in terms of 

time. It was found that by the end of the experiment, 

the short attention span of the children began to 

increase. 

The greatest difficulties in the process of 

music lessons were related to the development of 

memory. At the beginning of the experiment, the 

students’ memory was characterized by 

involuntariness and small volume, which manifested 

in difficulties in learning a short song, not to mention 

learning one or two verses and the chorus of a song. 

By choosing songs with bright and imaginative 

content and of optimistic and cheerful nature, it was 

possible to create a memorable story associated with 

the situations that were relevant to the children. Over 

the last year of the experiment, the participants of the 

study managed to learn two songs, which were 

performed by them independently. At the same time, 

nobody could recite the poem learned by heart during 

the school year. No matter how insignificant, the 

progress in the development of emotionality, 

perception, attention, memory, initial reproductive 

abilities education confirmed the effectiveness of the 

musical development technique for children with 

mild intellectual disabilities based on digital 

technologies and allowed to outline further steps for 

its implementation. In this regard, it seems 

appropriate to pay attention to the improvement of 

special musical abilities: development of purity of 

song intonation, accuracy of rhythmic and metric 

awareness, expansion of reproductive and creative 

abilities of students on the basis of digital 

technologies. 

 

 

V. CONCLUSION 

 
As a result of the study, which involved the 

analysis of psychological, inclusive, pedagogical, 

musicological literature aimed at identifying 

promising ways of musical development of children 

with disabilities, it was possible to create the content 

of a musical development technique for children with 

mild intellectual disabilities based on digital 

technologies in order to determine the criteria and 

levels of musical development of children with 

disabilities, to identify the criteria for evaluation of 

their musical product created with the use of digital 

technologies, to experimentally test the effectiveness 

of the technique. 

During the experiment, the hypothesis of the 

study, concerning the dependence of the development 

of children with disabilities on the developed 

principles and methods of pedagogical guidance, 

based on the interaction of traditional methods of 

teaching music, including singing, listening and 

moving to music, and digital technologies, such as 

music design programs, was confirmed. 

The effectiveness of the technique was 

experimentally proved. During the experiment, it was 

proved that a musical development technique for 

children with disabilities should take into account 

their peculiarities and include the basics of 
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correctional orientation, including slow pace of 

learning, low dosage of educational material, 

increased attention to such general didactic principles 

as accessibility and revision of the previously 

covered material. The development of special, in this 

case, musical abilities of children with disabilities is a 

way of their overall psychic and intellectual 

development that brings children joy and reveals their 

creative potential, allowing them to discover their 

own effectiveness and providing interest in learning 

activities. 

The effectiveness of the technique was 

confirmed, which was the purpose of the study. 
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Abstract. The article presents materials on the production of fermented diary functional-use products 
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1. Introduction 

The search for new strains of lactic acid-

forming microorganisms to create functional 

food products is a promising and highly-

demanded biotechnology area
 [1]

. Over the 

recent years, a new direction has been 

developed in the nutrition science – functional 

nutrition
 [2]

. The presence of such functional 

ingredients as lactic bacteria, dietary fiber, 

polyunsaturated fatty acids, vitamins, minerals, 

etc. in products increases their nutritional and 

biological value and allows referring them to 

functional products
 [3]

. Synbiotics are the 

products containing the combination of 

probiotics and prebiotics
 [4]

.  

Live microorganisms-based probiotics with 

established physiological and biochemical 

effects and genetically engineered strains with 

defined medical, biological and technological 

characteristics are promising
 [5]

. Probiotics are 

live microorganisms that can be included in the 

composition of various food products
 [6]

. 

Prebiotics are carbohydrates that do not split 
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in the upper gastrointestinal tract and are a 

source of nutrition for normal intestinal 

microflora
 [7]

. H.S. Gill et al.
 [8]

 consider the 

effects of probiotics on the composition of the 

human intestinal flora as a means of improving 

the intestine immune system and that of the 

body as a whole.  S. Bartosch et al.
 [9]

 found 

that the intestinal microbial population 

underwent certain changes in human 

development. According to L.R. Fitzpatrick et 

al.
 [10]

, probiotics, which include symbiotic 

bacterial strains, aerobes and anaerobes, are 

likely to have a more multifaceted and 

powerful immunomodulatory effect than simple 

drugs. In food microbiology, accurate 

identification is important when choosing a 

new starting strain, when labeling a product to 

which a starter is added, as well as when 

testing food products for the presence of 

unwanted organisms, such as pathogens
[11], 

[12], [13]
.  

In modern food technology, the problem of the 

development of a formulation, technology for 

the production and further introduction of 

dietary and therapeutic-prophylactic functional 

nutrition products into practice is urgent
 [13]

. In 

this regard, the research was aimed at the 

development of technologies for the production 

of symbiotic functional-use fermented dairy 

products, with the addition of prebiotics. 

 

2. Materials and Methods 

Skim cow's milk, chitosan, chicory and ferment 

consisting of lacto-bacilli strains such as 

Streptococcus salivarius and Enterococcus 

durans, Enterococcus hirae and Lactococcus 

plantarum selected by the Gorsky SAU and 

deposited in the All-Russian Collection of 

Industrial Microorganisms of the Federal State 

Unitary Enterprise GosNII Genetika, as well as 

finished dairy prebiotic-rich products served as 

the material for the research. The following 

raw milk and finished product indicators were 

studied: acidity (GOST 3624-92); density 

(GOST 3625-71); mass fraction of fat (GOST 

5867-90), protein (GOST 23327-98) and dry 

matter (GOST 3626-73); bacterial count 

(GOST 9225-84); the number of 

microorganisms per 1 ml of the finished 

product (CFU/cm3) – by serial dilutions’ 

method; coliform bacteria (GOST 9225-84), 

and nutritional value - by calculation. 

 

 

 



Annals of Tropical Medicine & Public Health-Special issue Mar 2018 Vol 10 

SX514-18 

 

3. Results and Discussion 

The quality and safety of the raw materials 

used are among the main factors determining 

the finished product quality. It is almost 

impossible to obtain a high-quality product 

from raw material of the poor quality. Table 1 

presents the results of the study of 

organoleptic, physicochemical and 

microbiological indicators of the raw milk 

quality

.  

Table 1: Raw Milk Quality Indicators 

Indicators Test milk 
Requirements 

GOST R 31658-2012 

Color White with a slightly bluish tint White with a slightly  
bluish tint 

Taste and smell Pleasant, peculiar to milk, without 
foreign flavor and odors 

Clean, without foreign tastes and odors. Slight 
fodder flavor and odor  

are allowed 

Appearance and 
consistency 

Homogeneous liquid without sediment Homogeneous liquid without sediment and 
flakes 

Mass fraction of fat, %  0.5 below 0.5 % 

Mass fraction of protein, % 2.8 above 2.8 

Acidity, 
°Т 18 16-21 

Density, g/cm
3
 1.031 above 1.030 

 

The data of Table 1 show that the test milk 

intended for the production of fermented dairy 

products meets the requirements of GOST R 

31658-2012 "Skim milk – raw materials. 

Technical conditions" on all indicators.  

To prepare a fermented dairy product, the milk 

was pasteurized at 80° C for 10 minutes, after 

which it was cooled to 37 °C, and pure 

cultures of Streptococcus salivarius and 

Enterococcus durans were introduced in an 

amount of 3% of the total volume in a 1:1 ratio.  

The fermented milk was stirred for 5 minutes 

and placed in a thermostat chamber. The milk 

was kept in a thermostat at a temperature of 

37 °C for 6 hours to obtain an even dense clot. 

Fermented milk was cooled to a temperature 

of 2–6 °C and chitosan was added in an 

amount of 0.3%. The resulting product was 

mixed and poured into a 250 g aseptic plastic 

container and sealed with lids. The quality of 

fermented dairy products was determined by 

organoleptic and physicochemical parameters, 
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packaging, microbiological purity.  Table 2 

provides the indicators of the quality of a 

fermented dairy product with chitosan under 

study. 

 

Table 2: Characteristics of the finished product 

Indicators Fermented dairy product with chitosan 

Appearance and consistency Homogeneous, moderately thick 

Taste and smell Fermented dairy, pleasant 

Color White, uniform throughout the mass 

Mass fraction of dry matter, % 9.6 

Mass fraction of protein, % 2.8 

Mass fraction of fat, % 0.5 

Acidity, 
оТ 85 

Caloric value, kcal 35 

CFU/cm
3
 10

10 

Coliform bacteria  – 

It follows from Table 2 that the consistency of 

the product is homogeneous, moderately thick, 

the taste and smell are clean, diary-milk, and 

the color is white. Mass fraction of dry 

substances was 9.6%, protein – 2.8%, fat - 

0.5%, acidity of the product – 85 °T, caloric 

value – 35 kcal. The recommended shelf life of 

the finished product is 10 days at a 

temperature of 4 ± 2 °C.  

It should be noted that the obtained dairy 

product with the addition of chitosan was 

produced using natural ingredients and does 

not contain various thickeners, preservatives, 

flavors and dyes.  

Chitosan is a powerful sorbent of natural 

origin; it enhances metabolism, inhibits fat 

absorption, reduces cholesterol levels, 

promotes the recovery of liver cells, inhibits the 

reproduction and growth of cancer cells, 

inhibits their movement through the body, and 

enhances intracellular defense mechanisms.  

The strains of lactic acid microorganisms in the 

amount of 1010CFU/cm3 used to obtain the 

fermented dairy product have high antagonistic 

activity against pathogenic and opportunistic 

bacteria. 

The technological process of production of 

fermented dairy product with chicory filler 

consists of the following technological 

operations: preparation of raw materials, 

pasteurization, fermentation and introduction 

of filler, fermentation, cooling of the clot, 

prepackaging, and packaging and storage.  

To produce a fermented milk product, the milk 

was pasteurized at 80 °C for 10 minutes and 

cooled to the fermentation temperature of 37 
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°C. Bacterial starter culture with the microflora 

represented by locally selected lactobacilli 

such as Enterococcus hirae and Lacto-coccus 

plantarum was introduced into milk. At the 

fermentation stage, the filler – flour from 

chicory root – was added. During the series of 

studies, various concentrations of the filler 

were tested (in particular, 0.5% and 1%). The 

results of studies of the product's organoleptic 

characteristics allowed selecting the 

concentration of the additive in the amount of 

0.5%. The fermented mixture was 

thermostated at 37 °C for 6 hours until the 

formation of an even, dense clot. At the end of 

the fermentation, the product was immediately 

cooled, mixed and packaged in a plastic 

container and hermetically sealed with lids. 

The shelf life of a fermented milk product is not 

more than 10 days from the moment the 

technological process ends, at a temperature 

of 4±2 °C. The quality indicators of the finished 

product are presented in Table 3. 

 

Table 3: Organoleptic and physicochemical indicators of the finished product 

Indicator Name Fermented dairy product with chicory 

Appearance Homogeneous mass, with small brown filler inclusions 

Consistency Homogeneous, slightly viscous mass with fine-dispersed 

filler particles 

Color Light brown color, characteristic of the filler, uniform 

throughout the mass 

Smell Pleasant, light smell with the added filler aroma 

Taste Moderately fermented milk flavor, with the taste of filler 

Acidity, ºT 75 

Mass fraction of dry matter, % 10.2 

Skim solids, % 9.7 

Mass fraction of fat, % 0.5 

Mass fraction of protein, % 3.0 

Mass fraction of carbohydrates, % 4.1 

Energy value, kcal 33 

CFU/cm
3
 10

9
 

Coliform bacteria – 

 

According to the data presented in Table 3, the 

product has homogeneous, moderately 

viscous consistence with the inclusions of the 

food additive (flour from chicory root); 
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fermented milk flavor, with the taste of filler. 

The smell is with the aroma of the component 

introduced (flour from chicory root). The color 

is light brown, uni-form throughout the mass, 

associated with the color of the ingredient 

introduced.  

Mass fraction of protein in the finished product 

was 3.0%, skim solids – 9.7%, mass fraction of 

dry substances – 10.2%, mass fraction of fat – 

0.5%, the acidity of the finished fermented 

diary product was 75 °T, the mass fraction of 

carbohydrates – 4.1%, and the energy value – 

33 kcal. The shelf life of the finished product 

was 10 days at a temperature below 6 °C. 

The lactic bacteria in the amount of 109 

CFU/cm3 used to obtain fermented dairy 

product have high antagonistic activity against 

pathogenic and opportunistic bacteria. 

The study results confirm the data of a number 

of authors who consider it necessary to search 

for and develop scientific approaches to the 

production of probiotic products using 

physiologically active strains of 

microorganisms capable of suppressing the 

development of pathogenic and opportunistic 

microorganisms in the body
 [14]

. 

 

 

4. Conclusion 

The presence of chitosan and biologically 

active live lactic acid microorganisms in the 

resulting functional-use dairy product helps 

normalizing the intestinal microflora, removing 

toxic substances therefrom, and can also be 

recommended to normalize metabolism.  

The use of chicory root as a filler in sour-milk 

production is stipulated by the fact that it 

contains useful and biologically active sub-

stances, which can have a beneficial effect on 

the basic life support systems of the human 

body. 

Chicory is unique due to the fact that this plant 

is considered to be an indispensable 

ingredient of therapeutic nutrition for people 

who suffer from diabetes. 
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