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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.
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Introduction
Provision of adequate health services is an important issue for development of every country. Accordingly, Health
manpower plays a significant role in delivering sufficient and quality health services to population. Therefore having
proper number of workforce with necessary knowledge and competency has got a notable importance. In fact policy
makers and health authorities should guarantee that adequate number of workforce with essential competences is at
place in the right time to ensure a well performing health system. Inequality in health human resources supply and
demand has a negative effect on both quality of provided services and enforcement of unnecessary costs on health
systems (1). In health sector, human resources are principle inputs which constitute determinant portion of costs.
Oversupply imposes high expenditures while over demand remains a considerable portion of patient population with
unmet health needs (2, 3). Presently, health services managers are concerned about high expenditures and
inappropriate quality of health services leading by disproportion of workforce. To avoid such potential problems, a
logical scientific human resource planning is needed to be applied. The most significant step in such planning is to
find out current supply of manpower, predict future requirements and discover relative shortages. To approximate
appropriate number of health workforce, there are several forecasting methods (4). World Health Organization
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introduced Workload Indicators of Staffing Need (WISN) as a useful and simple estimation method for the purpose
(5,6). The model proved its effectiveness in health planning through applying in different health systems worldwide
(7-11). Literature confirmed that WISN as a workload based method provides accurate staffing requirements
comparing to those models mainly focusing on current supply of health manpower (12). It also proposes decent
strategies for re-ordering defined workers in jobs at different organizational levels (13).
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Among different clinical groups working in hospitals, nurses have got a special importance due to their direct and
long-time contact with patients. Therefore a systematic planning for their adequate provision is a real necessity.
Many researches have confirmed the need for logical nursing staff planning in diverse hospital divisions,
particularly emergency department for its principal character of providing vital and prompt services to patients (4).
Estimating the number of requisite workforce through a biased subjective assessment tool provides non-accurate
results which might bring devastating results for a health system (4). Consequently authorities and hospital
managers should take up objective estimation methods for forecasting required health manpower to prevent harmful
effects bringing as a result of mistaken information in this regard (14, 15). In this study, we attempted to estimate the
required number of nursing staff in an emergency department of a trauma hospital affiliated by Qazvin University of
Medical Sciences in Iran in 2016.

16

Research Design and Methods
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This was a descriptive cross sectional study in a trauma training hospital in Qazvin which used WISN methodology
to estimate number of required nursing staff in an emergency department in 2016. Two measures regarding to
staffing estimation were provided; the difference between current and required number of workforce (surplus or
shortage) and indicator of workload pressure on health employees (WISN ratio). We applied interviewing with
nursing staff, ED supervisor and Matron to collect data for necessary calculations (including total available working
time (AWT), time spent for each work activity and total volume of work activities in a specific department). In
addition, a qualified researcher observed all activities done by nursing staff in a working day for a week to validate
the quality of gathered data. As a final point an inclusive list of activities with necessary data on spent time and
workload was gathered.
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To state in detail, WISN method was followed in seven stages to calculate nursing staff requirements. First, number
of leaves or absences (B) and public holidays (C) was lessened from total working hours (A) in a year to calculate
AWT. Second, health service activities were defined as job components including health services, support and
additional activities. Third, activity standards were identified for each categorized activities in terms of unit time or
rate. Afterward, allowance standard in place of necessary time to perform support and additional activities was
measured through CAS (%) and IAS, correspondingly. Fourth, workload standard was calculated in relation to
healthcare services by subsequent formula:

33

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

34

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

35

CAF=1/ [1– (Total CAS/100)]

36

IAF=Total IAS/AWT

37
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Sixth, number of requisite staff was calculated by multiplying total required staff for health service activities and
category allowance factor (CAF) followed by plusing individual allowance factor (IAS) to it.
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Required staff= (number of staff performing health service activities × CAF) + IAF
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In the final stage, we analyzed and interpreted WISN results in two ways. The difference between required number
and available staff revealed possible surplus or shortages; while dividing the number of available staff by the
number of required ones showed workload pressure. Score of 1 showed normal workload and balance in staff
number, score lover than 1 represented shortage in human resources and score higher than 1, stunt for nursing
surplus and insufficient workload.
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Study results showed that Available Working Time for nurses in the emergency department was obtained 1909
hours. In fact their non-working days per year were calculated through adding annual leaves due to sickness,
holidays and casual leaves (53 days or 9 weeks per year (53*7=371 hours)). Then through deducing this number
from available working time per staff for delivering health services, 1909 hours was obtained as AWT.

6
7
8

Table 1 depicts hospital statistics regarding to health service activities performed in the emergency department.
Furthermore, standard and actual workload are presented in the table to calculate nursing staff requirements based
on workload.
Table 1. Estimation of Nursing Staff Requirement based on Health Services Activities
Health service Activities

Workload component

Triage

Transfer patient to ED
Document medical history
Housing Injection
Check vital sign
Patient Transfer Level 1 to
CPR room
Patient dressing
Check vital sign
Drug injection
Serum injection
Suturing
Wound dressing
ECG
Transfer patient to other
hospitals
Request for laboratory test

Emergency and monitoring

Activity
standard
(min)
1
1
2
0.5
2

Standard
Workload

Blood reservation
Blood injection
Transfer patient to CT scan
Intubation
Suction
Request for laboratory test
Vein puncture (IV)
bladder catheterization
Patient preparation for shunt
Narcotic drug injection
Set the monitoring device
CPR
Day visit for Chest tube and
DPL
Transfer patient to radiology
patient visit
A. All staff needed for health service activities: 31.638

Required
number of staff

112294
112294
57848
238625
57848

Annual
workload
(number)
35968
51384
7707
17617
224

3
3
2
2
15
45
5
60

38180
38180
57848
57848
7616
2545
23862
1909

10276
51384
51384
51384
12846
25692
23122
2569

0.27
1.35
0.9
0.9
1.69
10.1
0.97
1.35

4

28492

51384

1.8

3
20

38180
5784

17984
17984

0.47
3.11

2
30
5
5
5
10
3
2
2
45
30

57848
3818
23862
23862
23862
11229
38180
57848
57848
2545
3818

41107
1027
1027
51384
51384
2055
5138
25692
15415
672
1027

0.71
0.27
0.04
2.15
2.15
0.18
0.13
0.44
0.27
0.26
0.27

2
60

57848
1909

41107
273

0.71
0.14

0.32
0.46
0.13
0.074
0.004

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).
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Table 2. Estimation of Allowance Factor for Support Activities
Department of activity

Activity

Triage

Complete triage form
Record patient information
Complete outpatient
medical records
Take over triage devices
Write down nursing report
Complete outpatient form
Check MRI forms
Complete patient referral
form
Check patient medical
record
Check radiology forms
Check CT Scan forms
Complete patient
education form
Complete patient
evaluation form
Complete Accident form
Complete Risk consent
form
Follow up sonography
result
Follow up radiology result
Patient consultation
Complete narcotic request
form
Complete narcotic injection
form
Complete patients statistics
Complete CPR form
Complete blood
transfusion form
Complete operating room
consent form
Handover ED drugs
Handover narcotic drugs

Emergency and monitoring

Activity standard
(min)
1
1
1

Actual working time
(hour per year)
51384
17796
32339

Percentage
working time
45.76
15.85
28.8

3
15
3
5
5

273
51384
32339
10276
2569

0.72
672.92
84.7
44.7
11.17

5

19045

82.8

2
2
5

41107
41107
51384

71.06
71.06
223.4

3

51384

134.58

5
5

120
51384

0.5
223.4

5

41107

178.73

5
30
2

41107
128
273

178.73
3.35
0.47

2

25692

44.41

3
2
3

273
224
17984

0.72
0.39
47.1

5

19045

82.8

15
60

273
273

Total CAS for all nurse
Total CAS one nurse=Total CAS for all nurse/ number of nurse
B. CAF=1/[1-(total CAS/100)]

3.6
14.3
2266.02%
35.4
1.55

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
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Activity type

Number

IAS (Actual working time per
person)
2 hours a month
12 in a year
1 hours a month
12 in a year
10 minute a week
39 week

Educational class(6 nurse)
Additional
activities

Meeting(12 nurse)
Other class(3 nurse)

Annual IAS
144
144
20

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.
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).
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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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Abstract
Background & Objective: The infant mortality rate is among the most rational indexes of development of
societies. To provide, maintain and promote the health of infants as a vulnerable group are of prominent
importance in health care. So, the present study aimed to investigate the correlations of socio-economic and
demographic indexes with the causes of under-five infant mortality in Isfahan Province, Iran, in the year
2015.
Methodology: In this descriptive and analytical study, the statistical population was comprised of 708 oneyear-old infants who resided in 22 townships under the coverage of Isfahan University of Medical Sciences
and passed away in 2015. To select samples, the total population sampling was employed (n=708). Data
were gathered by the health departments based in Isfahan Province and its townships through reviewing
the statistical forms, medical records, and conducting interviews with families. Additionally, the SPSS
Statistics Software Version 20.0 was employed for data analysis.
Findings: The results of the Chi-squared test revealed that the causes of under-five infant mortality
significantly correlated with the age of infants at death (p<0.001), their mothers’ age at childbirth (p=0.02),
and the status of multiple pregnancy (p<0.001). The results also demonstrated that prematurity and
perinatal diseases lay at the root of the death of infants at birth or younger than one month of age, while
the congenital malformations accounted for the death of infants older than six months of age. Further, it
was revealed that prematurity and perinatal diseases made up 56% and 51.4% of the death of infants
born to mothers aged less than 20 and over 35, respectively. The results also indicated that 82.6% of the
multiple births died due to prematurity. However, the congenital abnormalities accounted for the highest
proportion of the causes of death among singletons.
Conclusion: Prematurity, perinatal diseases and congenital disorders are among the leading causes of infant
mortality. Accordingly, some major steps can be taken towards child health promotion through adequate
planning in the field of encouraging women to pregnancy in safe reproductive ages (20-35 years old),
equipping the health centers, improving the quality of care prior to pregnancy, during delivery, and after
birth.
Keywords: Socio-economic Index, Demographic Index, Under-Five Mortality Rate (U5MR), Cause of Death.

Introduction
Though humans are doomed to death due to their nature and death is inevitable, they have always done their utmost
to escape or delay death. Efforts to reduce death rates and taking precautionary measures in this respect are already
accepted in all societies (Panahi, 2015). Unfortunately, the declines in the death rates have not occurred equally for
all individuals and groups of human societies. Besides, countries and different regions of the world have not
benefited from it alike (Mirzaie, 2006).
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Nowadays, countries are not assessed based on their per capita income, but rather by their descending infant
mortality. The infant mortality rate is among the most rational indexes of development in societies (Panahi, 2015).
The reasons for choosing this index as one of the prominent indexes of development are the effects of social and
economic factors in reducing or increasing it. The index is a function of the status of women's education, rural road
networks, access to emergency obstetric and newborn care (EMONC), health care costs, telecommunications
network, household income, and so forth (Hedaiat Shoshtari, 2009). According to the statistics, of the total annual
births in the world, 14 million die in the first year of life, of which 60 percent die before one month of age and the
remaining 40% die in the range of one month to one year of age (Panahi, 2015). Any child has the most vulnerability
in the first days of one’s life. Almost 40 percent of the under-five death (e.g., 3.7 million in 2004) have occurred in
the first 28 days of life. Three-quarters of the neonatal mortality occur during the first seven days of the neonate’s
life, known as the early period of infancy. With an estimated 25-45% of infant mortalities, the highest rate of death
risk is related to the first day after birth. The difference in the rates of infant mortality is significant, and the
probability of infant mortality in underdeveloped countries is 14 times as high as industrialized countries. The infant
mortality rate is important to the extent that the United Nations passed a legislation based on which all countries
were obliged to reduce their infant mortality rates to less than 50 per thousand live births in the end of the 21st
century (Panahi, 2015).
The focus of the Millennium Development Goal 4 (MDG4) has been on reducing the under-five infant mortality
rates to two-thirds between 1990 and 2015. There has been significant progress in achieving the MDG4. The number
of under-five infant mortalities has reduced from 12.6 million in 1990 to 6.6 million in 2012. Although this means an
approximate reduction by 17,000 deaths per day, the emphasis is still on 18,000 per day in 2012 (Fiuz Yousefi,
2014). In all regions of the world except sub-Saharan Africa and Oceania, the under-five infant mortality rates have
dropped by 50 percent or more. About half the under-five infant mortalities occur in just five countries, including
India, Nigeria, Democratic Republic of Congo, Pakistan, and China. More than a third of under-five infant
mortalities occur in India (22%) and Nigeria (13%). On the other hand, about two-thirds of neonatal death occur in
just 10 countries. India and Nigeria account for more than one-fourth and one-tenth of these mortalities, respectively
(Fiuz Yousefi, 2014).
According to the latest statistics announced in 2012, the infant mortality rate reduced from 63 per thousand live
births in 1990 to 35 in 2012 (Fiuz Yousefi, 2014). However, the infant mortality rate in Iran reduced from 44 per
thousand live births in 1990 to 15 in 2012 (Fiuz Yousefi, 2014). Death at birth, Asphyxia at birth, infections,
pneumonia, diarrhea, measles and malaria account for 70-90 percent of infant mortalities. Statistics indicate that
between 2000 and 2003, of the 10.6 million under-five infant mortalities, 73% of this rate was due to pneumonia
(18%), diarrhea (18%), malaria (8%), neonatal sepsis (10%), prematurity (10%), and Asphyxia at birth (8%)
(Shahraki Vahedi, 2010)
In 2012, almost a quarter of death in the world occurred due to neonatal sepsis and meningitis (12%), pneumonia
(10%), or diarrhea (2%). Moreover, 34% of the neonatal death have been due to the complications of prematurity
(Fiuz Yousefi, 2014). The final causes of under-five infant mortality include pneumonia (17%), the complications of
preterm deliveries (15%), complications around the time of birth (perinatal complications, 10%), diarrhea (9%), and
malaria (7%). Additionally, malnutrition accounts for about 45 percent of the under-five infant mortality rates
worldwide (Fiuz Yousefi, 2014).
In a study conducted by Dihim (2015) in Dezfoul, Iran, it was shown that the ages of two to 29 days held the highest
rates of death in infants (45.8%), and 57.1% and 42.9% of the deceased were male and female, respectively.
According to the statistical data, the infant respiratory distress syndrome (IRDS) was identified as the most common
respiratory disorder in all age groups from zero to 12 months of age. The highest percentage of death in children
under one day (47.5%) has been in vaginal deliveries, while the highest percentages of death in childhood and one
month old up to one year of age have been observed in caesarean sections (Dihim, 2015).
Having normalized the effects of age, time and place of residence, Safari (2014) found out that there was a
significant relationship between death at the ages of 1-59 months and feeding infants with milk powder, low birth
weight, prematurity, and poor growth among children residing in rural areas. Although there were significantly high
rates of infant mortality due to C-section and being born to older mothers, the infant mortality has not been found
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significantly correlated with gender, gestational age, birth weight, singleton pregnancy, birth order, pregnancy
spacing, the levels of parental education and occupation, the number of maternity care during pregnancy, and child
health care (Safari, 2014).
Homaie Rad (2014) found out that gross domestic product, proportion of ruralization, percentage of births, women’s
rate of economic participation, women’s average years of education were negatively related to infant mortality, while
there was a positive relationship between women's total fertility and infant mortality. In addition, it was shown that
all variables except the variable of ruralization in the Middle East and North Africa region had significant effects on
infant mortality. Research indicates that the effects of the proportion of ruralization on infant mortality have been
significant and positive because the majority of health services have been mainly concentrated in urban areas,
thereby leading to more infant mortalities in rural areas (Panahi, 2015).
In a study conducted by Khadem (2012), the results revealed that 74.6% and 25.4% of infant mortality occurred in
the first month of life and between one month to one year, respectively. In addition, the leading cause of infant
mortality was prematurity (57%), and congenital malformations accounted for the death of infants aged between one
month to one year (35.4%). The results of analyzing the factors affecting the infant mortality demonstrated that
infant mortality significantly correlated with birth weight, parental age, parental education, parental occupation,
father's smoking habits, and family income. In general, research indicates that the infant mortality rate is markedly
higher when the father is a smoker and the parental education and household income are low (Panahi, 2015).
Farahi (2012) showed that infant mortality did not correlate with maternal education, ethnicity of parents, places of
birth of parents, parental occupation, maternal age at birth, number of abortions, parity, type of delivery, number and
location of delivery, and health care coverage.
In a study performed by Alimohseni (2010), it was concluded that parents’ better occupational status and increasing
the frequency of maternal care during pregnancy could lessen the under-five infant mortality. It was also shown that
being younger than 18 and older than 35 during pregnancy as well as a cultural preference for boy babies accounted
for a rise in under-five infant mortality. Further, Alimohseni (2010) showed that there was not a significant
relationship between infant mortality and variables such as health facilities, health insurance coverage, household
income, parental education, parents’ kin relationships, place of residence, gender of the infant, parental awareness of
diseases and medical information, mother’s history of abortion birth weight, and type of delivery.
Mostafavi (2006) argues that male and female infant mortality increases in line with birth rates, and multiple
pregnancy increases the risk of death. The results of this study also revealed that male and female infant mortalities
are increased with the rise of maternal age, while infant mortalities are reduced in the case of educated mothers.
In a study performed by Namakin and Sharifzadeh (2008) on infant mortalities in hospitals based in Birjand, Iran,
between 2004 and 2005, it was shown that prematurity and low birth weight were the leading causes of neonatal
death (54.2%), and congenital malformations accounted for the death of infants aged one month to one year (33.3%).
In addition, it has been found that infant mortality significantly correlates with the father’s education, pregnancy
spacing, health status of the baby at birth, birth weight, mode of delivery, and high-risk pregnancy (Panahi, 2015).
According to Hedaiat Shoshtari (2009), infant mortality is strongly connected with the mother's age at the time of
delivery, the number of pregnancies, mother's education, father's education, household income, father's occupation,
socio-economic status, cultural preference for boy babies, mother’s place of birth, parents’ kin relationships, birth
weight, father's addiction to narcotics, and nutrition at the neonatal period.
Likewise, in a study done by Kembo & Van Ginneken (2009), the results indicated that the number of births up to six
with short spacing had the greatest effects on infant mortality rate. Moreover, the results revealed that the risk of
death in multiple births was 2.08 times as much as that in singleton pregnancies.
In a study conducted by Craudal (2003) on Indian infant mortality, the results indicated that mothers’ education had
tremendous effects on infant mortality. Furthermore, it was shown that women’s education could affect the infant
mortality through other variables, including health awareness, determinants of reproductive behaviors such as
preventive health services, neonatal nutrition, and taking care of sick children (Hedaiat Shoshtari, 2009).
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In a study done by Wang (2002), the decisive indexes of infant mortality in 60 low-income countries were examined
in both rural and urban areas between 1990 and 1999. The results revealed that there was a huge gap between the
rates of infant mortality in rural and urban areas. The results also showed that access to vaccines in the first year of
life and governments’ health expenditures on infant mortality showed great effects. Other significant variables in this
study included income levels, social factors, and health policies of governments (Homaie Rad, 2014).
The data related to the demographic health survey (DHS) of 1991 were used in a logistic regression model by Suwal
(2001) in which some complementary variables such as religion, race and health care utilization were included. In his
study, Suwal (2001) addressed the reasons for high-level mortalities and how to reduce them. The results of his study
demonstrated that the variables of birth, place of residence, immunization, race and ethnicity had the greatest effects
on infant mortality (Hedaiat Shoshtari, 2009).
In a study conducted in 59 underdeveloped countries in 1991, Frey & Field (2000) concluded that one of the allimportant ways to lessen infant mortality was increasing women's education.
Similarly, Pena Wall & Persson (2000) concluded that the mortality of infants born to literate mothers (30 thousand
per year) was lower than that of illiterate mothers (65 thousand per year). In addition, research shows that neonatal
survival depends upon factors related to maternal education, such as maternal health, quality of nutrition and child
care, family health, and health care (Golestani, 2011).
Methodology
In this descriptive and analytical study, the statistical population was comprised of 708 one-year-old infants who
resided in 22 townships under the coverage of Isfahan University of Medical Sciences and passed away in 2015. To
select samples, the total population sampling was employed (n=708).
Data were gathered by the health departments based in Isfahan Province and its townships through reviewing the
statistical forms, medical records, and conducting interviews with families. Additionally, the SPSS Statistics
Software Version 20.0 was employed for data analysis. Given the research hypotheses, access to part of the data was
possible through referring to the health records in co-operation with children's health experts and health care centers.
A number of infants in the statistical population were not under the coverage of health care providers. Thus, data
were collected through phone calls to the family of the deceased. In total, there were 138 infants without health
records and telephone numbers, and some families were reluctant to have interviews. Therefore, it was not possible
to extract data from medical records, and only reports provided by hospitals and Civil Registration were used.
The dependent variable was the leading cause of infant mortality, and the independent variables were the socioeconomic variables (including parental education, parental occupation and place of residence) and demographic
variables (including the age of the mother at the neonatal birth, age of infant, pregnancy spacing, gender of the
infant, and multiple pregnancies.
Findings
Of the total of 708 dead infants, 385 infants (54.4%) were male and 323 (45.6%) were female. In addition, in terms
of education, the highest percentage of fathers held associate degrees (28.7%) and secondary schooling (21.9%),
while the highest percentage of mothers held high school diplomas and collegiate education (32.9% and 15.8%,
respectively). Further, in terms of occupations, the majority of fathers were self-employed (37%) whereas mothers
were mainly housewives (75.3%) (see Table 1 & 2).

Table 1. The Frequency of the Education of Parents with Dead Infants
Education
Illiterate
Elementary School

Fathers
Number
33
87

Mothers
Percent
4.7
12.3

Number
41
82

Percent
5.8
11.6
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Middle School
High School
University
Unknown
Total

155
203
91
139
708

21.9
28.7
12.9
19.5
100

102
233
111
139
708

14.4
32.9
15.8
19.5
100

Table 2. The Frequency of the Occupation of Parents with Dead Infants
Job Type

Fathers

Unemployed
Worker or Farmer
Self-employed
White-collar Worker
Others
Unknown
Total

Job Type

Number

Percent

10
198
262
84
16
138
708

1.4
28
37
11.9
2.3
19.4
100

Mothers
Number

Percent

Housewife
Employed
Unknown

533
38
137

75.3
5.5
19.2

Total

708

100

Additionally, 83% and 16.2% of the dead infants were from urban and rural areas, respectively. Also, in terms of the
place of residence, 39.3%, 44.5% and 16.2% of infant mortalities occurred in Isfahan, areas in the vicinity and areas
far from Isfahan, respectively (see Table 3).

Table 3. The Frequency of the Residence of Parents with Dead Infants
Feature
Place of Residence

Distance of the Place of Residence to Isfahan

Descriptive Statistics
City

Number

Percent
83.8

Village

115

16.2

278

39.3

593

Areas in the vicinity of Isfahan

44.5
315

Areas far from Isfahan

115

16.2

Moreover, the results showed that 69.4% of mortalities were related to infancy, and 17.4% of these infants died in
the first 24 hours of life. The results also indicated that 40.9%, 4.4% and 35.1% of mothers were in the 20-30, under
20 and over 30 age ranges (see Table 4).

Table 4. The Frequency of the Age Range of Dead Infants, Mothers’ Ages, Gender of the Infant, and Number of Births
Variable
Age Range of Dead Infants

Descriptive Statistics
At birth
One day up to less than one
month
1-6 months

Frequency

Percent

123

4.17

368

52

146

.620

More than 6 months

71

10

31

.44

Mothers’ Ages

Less than 20 years
20-35 years

428

.560

Over 35 years
Female

111

15.6

Gender of the Infant

323

45.6
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Male

Number of Births

385

.454

Singleton

490

.269

Multiple

92

13

Unknown

126

.817

The average age of fertility was 29.8 years old, and the average pregnancy spacing measured 5.9 years. In addition,
69.2% and 13% of infant mortalities were the result of singleton and multiple births, respectively. Additionally, the
causes of infant mortality included prematurity and perinatal diseases (309 infants, or 43.6%), congenital
malformations (237 infants, or 33.5%), accidents and incidents (24 infants, or 3.4%), infectious and parasitic diseases
(24 infants, 3.4%), respiratory system diseases (20 infants, or 2.8%), and others such as cancers, cardiovascular
diseases, digestive, nervous and urogenital systems (94 infants, or 13.3%) (see Table 5).

Table 5. The Frequency of the Causes of Infant Mortality
Cause of Death
Prematurity and Perinatal Diseases
Congenital Malformations
Accidents and Incidents
Infectious and Parasitic Diseases
Respiratory System Diseases
Others
Total

Number
309
237
24
24
20
94
708

Percent
43.6
33.5
3.4
3.4
2.8
13.3
100

Moreover, the results of Kruskal-Wallis H test showed no significant relationship between the parental education
and causes of infant mortality. The results of Chi-square test displayed no significant relationship between infant
mortality and each of parental occupation, place of residence, gender of the infant, and how far they were living from
Isfahan City. Also, the results of Chi-square test indicated that the causes of infant mortality were not significantly
related to pregnancy spacing, while the results showed a significant relationship between infant mortality and the age
of the mother (p=0.02) so that prematurity and perinatal diseases accounted for infant mortality among mothers aged
under 20 (56%) and over 35 (51.4%), whereas 39.2% and 37.8% of mothers in the 20-35 age range lost their infants
due to prematurity and congenital malformations, respectively (see Table 6).
Table 6. The Frequency of the Causes of Infant Mortality in Terms of the Age of Mothers
Cause of death

Prematurity and
Perinatal Diseases
Congenital
Malformations
Accidents and
Incidents
Infectious and
Parasitic Diseases
Respiratory System
Disease
Others
Total

Under 20

20-35

Over 35

Chi-square test

Number

Percent

Number

Percent

Number

Percent

14

56

170

170

57

4/51

6

24

164

164

31

9/27

1

4

14

14

1

9/0

0

0

15

15

3

7/2

1

4

12

12

5

5/4

3
25

12
100

59
434

59
434

14
111

6/12
100

χ2

p

12.69

0.02
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The Chi-square test showed a significant relationship between the causes of infant mortality and their age ranges
(p<0.001), so that the causes of neonatal death at birth or before one month of age and after six months of age were
prematurity and congenital malformations, respectively (see Table 7).

Table 7. The Frequency of the Causes of Infant Mortality in Terms of Age Range
1-6 months
Cause of death

At birth
Number

Percent

Number

Percent

79

2/64

216

7/58

25

3/20

106

8/28

73

0

0

9

5/2

9

1

9/0

2

5/0

0
18
123

0
6/14
100

1
34
368

3/0
2/9
100

Prematurity and Perinatal
Diseases
Congenital Malformations
Accidents and Incidents
Infectious and Parasitic
Diseases
Respiratory System Disease
Others
Total

Over six month

1 day to 1 month
Number

Percent

Number

Percent

6/9

0

0

50

33

5/46

14

2/6

6

5/8

15

3/10

6

5/8

11
24
146

5/7
4/16
100

8
18
71

2/11
3/25
100

Chi-square
test
χ2

p

271.
4

0.001

Furthermore, the results of Chi-square test showed that the causes of infant mortality and multiple pregnancies were
significantly related (p<0.001), so that 82.6% of multiple births died from prematurity and perinatal diseases, while
prematurity and congenital malformations accounted for 36.3% and 38.8% of singleton infant mortality (see Table
8).

Table 8. The Frequency of the Causes of Infant Mortality in Terms of Multiple or Singleton Births
Cause of death

Prematurity and
Perinatal Diseases
Congenital
Malformations
Accidents and
Incidents
Infectious and
Parasitic Diseases
Respiratory System
Disease
Others
Total

Singleton Birth

Chi-square test

Multiple birth

Number

Percent

Number

Percent

178

3/36

76

6/82

190

8/38

12

13

15

1/3

0

0

18

7/3

0

0

17

5/3

1

1/1

72
490

6/14
100

3
92

3/3
100

χ2

p

74.11

0.001

In line with growing urbanization, access to health services, amenities, education and such like are increased. Hence,
it is expected that mortality rates witness drops in these areas. Accordingly, the townships under the coverage of
Isfahan University of Medical Sciences were divided into three categories in terms of access to services: First
category (Isfahan City), second category-areas in the vicinity of Isfahan (Borkhar, Khomeini Shahr,
Shahin_Shahr_and_Meymeh, Shah Reza, Flowerjan, Lenjan, Mobarakeh, and Najaf Abad), and third category-areas
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far from Isfahan (Ardestān, Buin_va_Miandasht, Tiran and Kerun, Chadegan, Khansar, Khoor and Biabanak,
Dehaghan, Semirom, Frieden, Fereydunshahr, Golpayegan, Nain, and Natanz).
In the present study, infant mortality accounted for 69.4% (491 infants) of the death that occurred in 2015, while the
average age of infant mortality measured 47.5 days. The results of the present study indicated that pregnancy spacing
was 5.9 years with a minimum of one year and a maximum of 23 years.
Other causes included cancers and diseases related to cardiovascular, digestive, nervous and urogenital systems. The
results of Kruskal-Wallis H test indicated that the causes of infant mortality did not significantly correlate with
parental education. The results also showed that there was no significant relationship between the causes of infant
mortality and each of parental occupation, place of residence, gender of the infant, and how far they were living from
Isfahan City. In addition, the results of one-way ANOVA showed that pregnancy spacing and infant mortality were
not significantly related.
The results of Chi-square test showed that the age of mothers and infant mortality significantly correlated (p=0.02),
so that prematurity and perinatal diseases accounted for infant mortalities related to mothers aged under 20 years
(56%) and over 35 years (51.4), while in terms of mothers in the 20-35 age range, 39.2% and 37.8% of the causes of
infant mortalities were prematurity and congenital malformations, respectively.
The Chi-square test showed a significant relationship between the causes of infant mortality and their age range
(p<0.001), so that prematurity and perinatal diseases accounted for infant mortalities at birth or prior to one month of
age, while congenital malformations were the causes of infant mortalities after six months of age.
The results of Chi-square test demonstrated that the causes of infant mortalities significantly correlated with the
number of births (p<0.001), so that prematurity and perinatal diseases accounted for the death of 82.6% and 36.3%
of multiple and singleton births, respectively. In addition, the majority of singleton births died from congenital
malformations (38.8%).
Discussion
The results of the present study demonstrated that there was a significant relationship between the causes of infant
mortality and the age of mothers. Moreover, prematurity and perinatal diseases accounted for the causes of infant
mortality among mothers aged under 20 and over 35.
The maternal age at childbirth has been introduced as the most relevant factor in infant mortality (Hosseini, 2009).
Similarly, the results of a study conducted by and Mohseni (2010) showed that infant mortality was higher among
mothers aged under 18 and above 35. It was also found that the lowest infant mortality rate was witnessed when
mothers were in the 18-35 age range. Hedaiat Shoshtari (2009) showed that the maternal age at childbirth
significantly correlated with infant mortality.
These results were all consistent with the results of the present study. Also, Mostafavi (2006) argued that the
maternal age was regarded as a factor in reducing infant mortality rate. However, the results of studies done by
Farahi (2012) in rural areas of Ahvaz, Ebrahimpour (1993) in Khorramabad and Montazeri (2001) in Isfahan
indicated that there was not a significant association between the maternal age and infant mortality.
The results of the present study showed that prematurity and perinatal diseases accounted for 56% and 51.4% of
infant mortalities among mothers aged under 20 and above 35. In this study, it was shown that the main causes of
infant mortality at birth or before one month of age were prematurity and perinatal diseases, and congenital
malformations were also found to account for infant mortality after six months of age.
The results of Khadem (2012) demonstrated that 74.6% and 25.4% of infant mortalities occurred in the first months
of life and between one month to one year of age, respectively. Further, the leading cause of death in infants was
prematurity (57%), and congenital malformations accounted for 35.4% of infant mortalities between one month to
one year of age. Namakin and Sharifzadeh (2008) showed that 79.9% and 20.3% of infant mortalities occurred in the
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first months of life and between one month to one year of age, respectively. However, 28.8% of infant mortalities
occurred within the first 24 hours after birth.
It should be noted that in the above-mentioned study, the reported infant mortalities between one to six months of
age and between six months to one year of age were 13.5% and 6.8%, respectively. In this study, the most important
causes of neonatal death were prematurity and low birth weight (54.2%), and congenital malformations accounted
for 33.3% of infant mortalities between one month to one year of age. In addition, the results of a study conducted by
Dihim (2015) showed that infant mortalities accounted for the majority of death at the ages of two to 29 days
(45.8%), while respiratory distress syndrome was recognized as the most common cause of infant mortalities.
Farahi (2012) concluded that there were 54 (53.5%), 33 (32%) and 14 (13.9%) dead infants by twenty-eight days,
between one month to one year of age, and one to five years, respectively. In other words, the number of infant
mortalities measured 87 (86.2%), and three major causes of infant mortalities were slow fetal growth, respiratory,
and cardiovascular problems. Other causes of infant mortalities were incidents and accidents, congenital
malformations, and pneumonia.
According to global statistics, infant mortalities account for about 60 percent of death in the first year of life.
Moreover, in terms of the age distribution of infant mortalities, the results of studies conducted by Khadem (2012),
Farahi (2012), Namakin and Sharifzadeh (2008) concurred with the present study. On the other hand, prematurity
and its complications accounted for 34 percent of neonatal death in 2012, and almost one fourth of death in this age
group were due to sepsis and meningitis (12%), pneumonia (10%), or diarrhea (2%).
The results of studies done by Khadem (2012), Farahi (2012), Namakin and Sharifzadeh (2008) and Dihim (2015)
were consistent with the present study because they all concluded that the majority of infant mortalities resulted from
prematurity and its complications, but the number of other causes did not correspond to the global statistics.
According to global statistics, the first day after birth poses the highest risks for infants, while according to the
results of studies conducted by Namakin and Sharifzadeh (2008), death within the first 24 hours after birth accounted
for 28.8% of infant mortalities as opposed to 17.4% in the present study. However, in Dihim’s study (2015), the
highest rate of infant mortalities was reported between the ages of two and 29 days.
The results showed that 82.6% of multiple births died due to prematurity and perinatal diseases as opposed to 36.3%
in singletons, and the majority of singleton mortalities resulted from congenital malformations (38.8%).
Ebrahimpour (1993) and Safari (2014) found no significant relationship between multiple or singleton births and
infant mortalities.
In studies done by Namakin (2008) and Mostafavi (2006), the results showed a significant relationship between
multiple births and infant mortalities. The results of the present study were consistent with the results of these studies
in this respect.
In a study conducted on 42 infants who were the result of multiple pregnancies, the rate of reported respiratory
distress syndrome was 63.3% of which 70% were in need of artificial respiration, 34% were infected with
septicemia, and 14% were suffering from intracerebral hemorrhage (ICH). In one of the Toronto-based hospitals, the
complications of multiple pregnancies, including fetal weight loss, vascular communications and prematurity, have
been reported. In addition, the risks of cesarean deliveries have risen due to the complications of multiple
pregnancies.
The results of the present study demonstrated that 82.6% of multiple births have ended up with death due to
prematurity and perinatal diseases. This result was concurrent with the results of previous studies suggesting that
perinatal diseases and premature mortality were the leading causes of mortalities in multiple births.
In the present study, parental education and causes of infant mortality were not significantly related. This result was
inconsistent with the results of studies conducted by Farahi (2012), Namakin and Sharifzadeh (2008), Hosseini
(2009), Montazeri (2001), and Hedaiat Shoshtari (2009) because a strong relationship was found between the two
variables in these studies. In contrast, this result of the present study was concurrent with the results of a study
conducted by Alimohseni (2010) since no significant relationship was found between the two variables. Research
shows that mothers’ levels of education and training has positive effects on reducing infant mortalities (Kravdal,
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2003; Frey & Field, 2000; Peña et al., 2000). Similarly, the results of studies conducted by Iranian researchers,
including Khalkhali (2004), Hosseini (2009), Alamdari (2007), Hedaiat Shoshtari (2009), Ebrahimpour (1993) ,
Montazeri (2001), and Mostafavi (2006), demonstrated that mothers’ levels of education correlated with infant
mortality. However, Farahi (2012) concluded that these two variables were not significantly related, which was
consistent with the results of the present study.
Additionally, no significant relationship was found between the parental occupation and causes of infant mortality.
This result was inconsistent with the results of studies conducted by Alimohseni (2010), Khadem (2012) since their
results showed that better parental occupations reduced infant mortalities.
In France, it was shown that the rate of infant mortality was closely related to occupational hierarchy. In other words,
the higher the position, the lower the infant mortalities, and vice versa. For example, it was found that this rate
measured 16.1 and 40.5 among senior and junior positions, respectively.
Hedaiat Shoshtari (2009) and Montazeri (2001) showed that fathers’ occupations correlated with infant mortality.
According to Hosseini (2009) and Montazeri (2001), the rate of infant mortalities among employed mothers was
lower than that among jobless housewives.
Namakin and Sharifzadeh (2008), Farahi (2012), Safari (2014) and Ebrahimpour (1993) concluded that the variable
of parental occupation did not significantly correlate with infant mortality, which was inconsistent with the results of
the present study. Khalkhali (2004) argued that maternal employment and infant mortality were significantly related,
which was consistent with the results of the present study. In this study, there was not a significant relationship
between place of residence and infant mortality. Panahi (2015) showed that living in urban areas correlated inversely
with infant mortality. Mostafavi (2006) showed that place of residence played a vital role in reducing infant
mortality. Mirzaie (2006) showed that health and mortality of infants aged under five were affected by many factors,
including urban or rural place of residence.
In a study conducted in the Middle East and North Africa region by Homaie Rad (2014), the results showed that
ruralization did not significantly correlate with infant mortality. However, the results of this study in Iran indicated
that ruralization had significant and positive effects on infant mortality.
In an ecological study performed by Khalkhali (2004), the factors affecting the infant mortality rates were
investigated. The findings showed that the percentage of urbanization alone did not have any effects on the rate of
infant mortality, but its most important impact was on reducing the illiteracy rate and increasing C-sections, thereby
playing an indirect role in reducing infant mortality.
Furthermore, in a study performed by Wang the determining indicators of infant mortality in low-income countries
were examined in both rural and urban areas. The results of this study showed a huge gap between the rates of infant
mortality in rural and urban areas (Homaie Rad, 2014). According to the results of Alimohseni (2010) and
Ebrahimpour (1993), there was no significant correlation between place of residence and infant mortality.
The results of the present study were indicative of the correlation between place of residence and infant mortality,
which was consistent with the results of studies conducted by Khalkhali (2004), Alimohseni (2010), and
Ebrahimpour (1993). In addition, the results of the present study indicated that gender of the infants and infant
mortality were not significantly related.
Farahi (2012) showed that 55.4% and 44.6% of mortalities happened among male and female infants. Likewise,
Hajian (2000) indicated that under-five male infant mortalities exceeded that of under-five female infant mortalities
(57% and 43%, respectively). Moreover, Montazeri (2001) stated that 52% of all infant mortalities were male, and
Dihim (2015) concluded that the number of male infant mortalities surpassed that of females (57.1% and 42.9%,
respectively). In a study conducted by Hadavi (2009) in one of the medical centers based in Rafsanjan, Iran, there
were 108 (55.7%) and 86 (44.3%) male and female infant mortalities, respectively, which was concurrent with the
results of the present study.
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Namakin and Sharifzadeh (2008) concluded that, of the 118 dead infants, 68 (57.6%) were female and 50 (42.4%)
were male. In terms of the large number of male infant mortality compared to female infant mortality, the results of
the present study were consistent with the results of studies conducted by Farahi (2012), Hajian (2000), Montazeri
(2001), Dihim (2015) and Hadavi (2009). This may be due to cultural issues and boys’ vulnerability. However, the
results of the present study were not consistent with those of Namakin and Sharifzadeh’s (2008) in terms of gender
distribution. In addition, a significant relationship was found between infant gender and infant mortality in studies
done by Ebrahimpour (1993), Alimohseni (2010), and Safari (2014).
In the present study, the relationship between infant gender and infant mortality was investigated, and this
relationship has been paid less attention. However, as stated before, this relationship was not significant, and the
distribution of the causes of infant mortality was almost the same among both genders.
In terms of pregnancy spacing, the results of the present study showed that infant mortality and pregnancy spacing
were not significantly related. This result was inconsistent with the results of studies conducted by Namakin and
Sharifzadeh (2008), Mohseni (2010), Montazeri (2001), and Alamdari (2007).
Namakin and Sharifzadeh (2008) concluded that the shorter the pregnancy spacing, the more the infant was exposed
to death. The results of this study also showed that the risk of an infant’s dying with a pregnancy spacing of less than
18 months was 28.8 times higher than that when the pregnancy spacing was more than 36 months. Hedaiat Shoshtari
(2009) showed that pregnancy spacing and infant mortality were significantly related and there was an inverse
relationship between the two. Hence, the greater the pregnancy spacing, the higher the infant mortality rate.
Gheysarian (2004) stated that the probability of mortality among infants with intervals of less than two years
between the births was twice as much as that among infants with intervals of two to four years. Hence, should an
interval of at least two years between the births be respected, the mortality rates will reduce by 10% and 16% among
infants and children aged under five years, respectively.
Ebrahimpour (1993) and Safari (2014) showed that there was no significant relationship between infant mortality and
pregnancy spacing, which was consistent with the results of the present study. Similarly, Palloni (1994) expressed
that pregnancy spacing was so important that the rate of infant mortality could be reduced by 20-40%. Likewise,
Turrell and Mengersen (2000) concluded that pregnancy spacing and maternal age at childbirth could lessen the
infant mortality by 20-40%.
Zanjani (1999) expressed that repeated deliveries were one of the leading causes of illness, disability, malnutrition,
and premature and sudden infant mortality. Research indicates that almost in all countries of the world rising
birthrate is accompanied by infant mortality. However, no significant association was found between pregnancy
spacing and infant mortality in the present study.
Conclusion
The present study demonstrated that prematurity and perinatal diseases lay at the root of the death of infants at birth
or younger than one month of age, while the congenital malformations accounted for the death of infants older than 6
months of age. Further, it was shown that prematurity and perinatal diseases made up 56% and 51.4% of the death of
infants born to mothers aged less than 20 and over 35, respectively. The results also indicated that 82.6% of the
multiple births died due to prematurity. However, the congenital abnormalities accounted for the highest proportion
of the causes of death among singletons.
Suggestions:

To encourage families to have children at safe childbearing ages, the vital roles that governments,
organizations and all policy makers play in this respect should be taken into consideration.

The necessity of improved prenatal care and care during pregnancy should be stressed. On the other hand,
these infants should be provided with specialized facilities.

The need for specialized care at home for high-risk newborns and infants discharged from hospitals should
be stressed.

It is recommended that the quality of prenatal care be enhanced, preterm labor be prevented, and the
medical staff be equipped with the required facilities in the event of premature births.
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It is suggested that further studies be conducted about the factors affecting congenital malformations
through collegiate centers, especially through the universities of medical sciences.

It is also stressed that the geographical conditions, active industries, air pollution, and chemical fertilizers in
farming should be taken into consideration.

Limitations of the Study
The present study was conducted on 708 one-year-old infants who resided in 22 townships under the coverage of
Isfahan University of medical Sciences and died in 2015. Of the 708 dead infants, 138 were without health records
and telephone numbers, and some families were reluctant to have interviews. Thus, it was not possible to extract data
from medical records, and only reports provided by hospitals and Civil Registration were used. On the other hand, in
studies conducted by other Iranian researchers, the statistical population has been mainly limited to some areas of
provinces, and not the whole country. In addition, uncertainty about the recorded information was another factor that
amplified the problem. It is worth noting that a substantial portion of infant mortality stems from the problems during
pregnancy. However, the majority of studies generally have addressed these two related issues independently. On the
other hand, there are gaps between different fields of science (medicine, health, demography, sociology, etc.). So,
conducting further nationwide studies in this regard along with taking the above-mentioned items into account can
help have access to comprehensive information.
Acknowledgments
The present article was based on the findings of the thesis approved by the Islamic Azad University of Dehaghan,
Iran. In the end, our grateful thanks go to all children's health experts at Isfahan University of Medical Sciences for
their kind support and cooperation.
References
1.
2.

3.
4.
5.
6.
7.
8.

9.
10.
11.
12.

Alamdari, Fatemeh (2007). A Study of Factors Affecting Infant Mortality in Mianeh, Iran. A Master’s Thesis Submitted to
Tehran University.
Alimohseni, Reza (2010). A Study of the Effects of Socioeconomic and Demographic Factors on Under-five Infant
Mortality in Getund Township, Khuzestan. Journal of Gorgan University of Medical Sciences, Volume 14, Issue 3, pp: 121128.
Dihim, Zahra (2015). A Study of Factors Associated with One to 59-Month Infant Mortality in Dezfoul, Iran, within 20092014. Journal of Pediatric Nursing, Issue 5, pp: 61-69.
Ebrahimpour, Mohsen. (1993). A Study of the Rates and Factors affecting Infant Mortality in Khoramabad, Iran. A
Master’s Thesis Submitted to Tehran University.
Farahi, Farideh (2012). A Study of the Relationship between Socioeconomic Factors Affecting Under-five Infant Mortality
in Rural Areas of Ahvaz, Iran, in 2009. Journal of Jondi Shapour Medical School, 4th Year, Issue 2, pp:1-10.
Frey, R. S., & Field, C. (2000). The determinants of infant mortality in the less developed countries: a cross-national test
of five theories. Social Indicators Research, 52(3), 215-234.
Gheysarian, Eshagh (2004). A Study of Factors Affecting Infant Mortalities with an Emphasis on Social Exclusion (A Case
Study of Ilam, Iran). Quarterly of Population, Issue 49/50, pp: 47-72.
Golestani, Somayeh (2011). A Study of Socio-economic and Demographic Factors Affecting Under-five Infant Mortalities
in Gilan and Sistan and Baluchistan, Iran, in 2000 with an Emphasis on Maternal Education. A Master’s Thesis Submitted
to Allameh Tabatabai University.
Hadavi, Maryam (2009). A Study of Factors Affecting Perinatal Mortality in Rafsanjan, Iran, within 2004-2006. Journal of
Medical Sciences of Rafsanjan University, Volume 2, Issue 8, pp: 117-126.
Hedaiat Shoshtari, Narges (2009). A Study of Socio-economic and Demographic Factors Affecting the Under-five Infant
Mortality. Quarterly of Population, Issue 69/70, pp: 133-156.
Hajian, Karim, A. (2000). A Study of the causes of infant mortality in Babol, Iran. Resarch Journal of Shaid Beheshti
University of Medical Sciences, Volume 24, Issue 24.
Homaie Rad, Enaiatollah (2014). A Comparison of Social and Economic Factors Affecting Infant Mortality Rate in MENA
Countries. Quarterly of Economic Modeling Research, Issue 12, pp: 135-151.

S120-18

Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 6
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

Hosseini, Hatam (2009). A Study of the Socio-economic and Demographic Factors Affecting Infant Mortality in
Javanrood, Kermanshah, Iran. Quarterly of Population, Issue 33/34, pp: 73-99.
Kembo J, Van Ginneken J.K. (2009). Determinants of Infant and Child Mortality in Zimbabwe: Results of Multivariate
Hazard Analysis. Demographic Research; 21: 367-384
Khadem, Elham (2012). A study of the causes of infant mortality in the suburbs of Ardabil over 2008-2010. Journal of
Ardabil University of Medical Sciences. Volume 12, pp: 40-47.
Khalkhali, Hamid, R. (2004). An Ecological Study of Factors Affecting Infant Mortality in Iran. Uromia Medical Journal.
15th Year, Issue 4, pp: 238-244.
Kravdal, Q. (2003). Child Mortality in India: Exploring the Community Level Effect of Education
Mirzaie, Mohammad (2006). A Study of Factors Affecting Infant Mortality in Mianeh, Iran. Quarterly of Population, Issue
55/56, pp: 1-28.
Mohseni, Mohammad, R. (2010). A Study of Socio-economic and Demographic Factors Affecting Infant Mortality in
Kashmar, Iran. Quarterly of Population, Issue 37/38, pp: 49-65.
Montazeri, Maryam (2001). A Comparison of Bio-social and Cognitive Factors Associated with Infant Mortality under the
Coverage of Health Centers in Isfahan within 1996-2000. A Master’s Thesis Submitted to the Isfahan School of Nursing
and Midwifery.
Mostafavi, Farokh (2006). A Study of the Relationship between Maternal Education and Infant Mortality in Iran: An
Analysis of Demographic and Health Data within 2000-2006. Quarterly of Population Association of Iran, 1st Year, Issue
1, pp: 6-19.
Namakin, Kokab and Sharifzadeh, Gholam, R. (2008). A Study of Infant Mortality and Factors Affecting it in Birjand, Iran.
Journal of Knowledge & Health, Volume 3, Issue 1, pp: 1-6.
Palloni, Albertto et al. (1994). The Effect of Breast-feeding and Pace of Childbearing on Early Childhood Mortality in
Mexico, pp.93-111.bound in Great by book craft.
Panahi, Hossein (2015). An Estimation of the Long-term Relationships between Infant Mortality and Poverty,
Urbanization and Gdp per Capita in Iran. Payesh Publications. Year 14, Issue 4, pp: 399-410.
Peña, R., Wall, S., & Persson, L. A. (2000). The effect of poverty, social inequity, and maternal education on infant
mortality in Nicaragua, 1988-1993. American Journal of Public Health, 90(1), 64.
Safari, Habibolah (2014). A Study of Factors Related to One to 59-Month Infant Mortality in Rural Areas of Semnan, Iran.
Koomesh Journal, Volume 15, Issue 3, pp: 282-288.
Shahraki Vahedi, Aziz (2010). A Study of the Causes of One to 59-Month Infant Mortality in Zabol, Iran.
Journal of Nursing Research, Volume 5, Issue 17, pp:
6-13.
Turrell G, Mengersen K. (2000). Socioeconomic Status and Infant Mortality in Australia: A National Study of Small Urban
Areas, 1985-89. Soc Sci Med. 50(9):1209-25.
Zanjani, Habibolah (1999). Population Development and Reproductive Health. Tehran, Bashari Publications, 1st Edition

S120-18

Annals of Tropical Medicine & Public Health-Special Issue March 2018 Vol 6
1
2
3

The comparison of the effectiveness of intravenous morphine with oral
Pregabalin with intravenous morphine on pain intensity of limb fractured
patients admitted to the emergency department

4
5
6

1*Dr.Seiedeh Mansooreh Hoseini, 2Dr.Mohamad Amin Zare, 3Dr.Nader Tavakoli,
4Dr.Hamed Basir Ghafoori, 5Dr.Mojtaba Chahardoli, 6Dr.Mohamadreza Yasinzadeh,
7Dr.Poopak Rahimzadeh

7
8
9
10
11

1Ph.D in Emergency Medicine, School of medicine, Iran University of Medical Sciences,
Tehran, Iran
2, 3, 4, 5, 6, 7Assistant Professor in Emergency Medicine, School of medicine, Iran
University of Medical Sciences, Tehran, Iran
*Corresponding Author Email: Hoseini.mansoore@yahoo.com

12

Abstract

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Objective: Given that one of the important aspects of physicians working is pain
management in emergency ward (room), as well as patients with extremity fractures are
one of the most important and most common groups who need for pain management in
the emergency ward (unit), this study aimed to investigate the effectiveness of
intravenous morphine with oral Pregabalin with intravenous morphine on the pain
intensity of limb fractured patients admitted to the emergency admitted to emergency
wards.
Methods: This study is a randomized double-blind placebo-controlled trial. The study
population included patients with acute limb fracture at the age of ≥ 18 years in (
emergency wards) hospitals of Shohadae Hafte Tir , Firoozgar and the Prophet (PBUH)
Rasoole Akram in Tehran in 2015. 232 patients were enrolled in this study that 32
patients because of failure to achieving criteria exclusion were excluded. 200 patients
were randomly divided into two equal groups double-blind. The first group received 5 mg
morphine intravenous + oral placebo and the second group received 5 mg intravenous
morphine +300 mg oral Pregabalin. Pain severity using standard VNRS before receiving
pain killer medication and then 30, 90, 150, 210, 270, 330 and 390 minutes after the first
dose was measured and recorded. Data analysis was performed using SPSS software
version 16 and the significance level was considered less than 0/05.
Results: The intensity of pain in patients before prescribing painkillers and 30 minutes
after intervention showed no significant difference (P-value<0/05). Patients who received
in addition to morphine also Pregabalin sulfate had less pain intensity in the time period
of 90, 270, 330 and 390 minutes after administration compared with controls.
Conclusion: According to results of this study to better control pain in patients with
extremity fractures single dose of pregabalin with the analgesic morphine sulfate
injection which is a standardized painkiller of emergency room can be used.

38
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Pain is one of the most common complaints of31
patients in the emergency room (ward) which32
created for different reasons and present with33
different intensity and acuteness. One of the34
most common causes of pain in patients and35
36
their need for pain medications is bone
fracture. In all emergency departments (rooms)37
pain is an important and challenging38
complaining that emergency physicians should39
be able to control it well. The importance of
pain is such that referred as the fifth vital sign40
of patients. This shows that the intensity of41
patient’s pain (of any kind and anywhere on42
the body which is felt) should be measured43
with a valid and repeatable approach and44
reasonable intervals on arrival and recorded in45
the patient's medical file. The fractures occur46
by various mechanisms and in most cases47
occurs in the young and healthy society (in48
accidents) or in elderly patients with different49
underlying diseases (pathological fractures50
caused by tumors, etc) and each of these51
groups has its own challenges. One of these52
challenges is good control of pain in the acute53
phase and especially during the early hours54
after the occurrence of damage which are in
the field of scientific and practical activities of
emergency room physician (1-6).
Method

56
57
58
59
60
61
62
63
64
65
66

This study is a randomized double-blind
67
clinical trial which conducted on 200 patients68
with limb fractures in (emergency wards)
69
hospitals of Shohadae
Hafte Tir, Firoozgar70
and the Prophet (PBUH)Rasoole Akram in71
Tehran in 2015. Before the implementation of72
study, patients received informed consent73
questionnaires
for
inclusion.
The
74
implementation of this study was approved by75
the ethics committee of Iran University of
76
77
Medical Sciences.

Now standard analgesic used for pain control
in patients with fractures, is injection morphine
sulfate, but this drug has its disadvantages.
That is why any attempt to find ways to reduce
the need for morphine sulfate in emergency
departments (rooms) and hospitals can help to
control of side effects of this medication and
increase the effectiveness and efficiency of
painkiller drug regimens used to patient (7, 8).
Pregabalin is an oral antiepileptic drug which
with unknown mechanism is effective in pain
control. It seems this drug by binding to
calcium channels in nerve terminals inhibits
the release of nociceptive (painful)
neurotransmitters in the synapse. Analgesic
effects of oral pregabalin is safe and with
relative reducing anxiety effects in patients
and has been in Iran and in other countries to
control pain and anxiety in patients undergoing
various surgeries (9, 10). Thus, the aim of the
study is to investigate the effect of adding
Pregabalin to standard analgesic regimen of
patients with extremity fractures on the
amount of pain in these patients.

Inclusion criteria included: age greater than or
equal to 18 years, VNRS greater than or equal
to 6 and limb trauma leading to acute fracture
and exclusion criteria were: abuse of alcohol,
drugs and psychotropic drugs, a history or
biographies of psychological disorders, loss of
consciousness for any reason, moderate or
severe head trauma, seizure disorders, chronic
liver, kidney and cardiovascular diseases,
pregnancy, any ban on the use of morphine or
Pregabalin and use of other analgesics at the
78 same time.
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232 patients were enrolled in this study that 3219
patients because of failure to achieving criteria20
exclusion were excluded. Considering the21
evaluation method in this study (intention-to-22
treat) 32 patients were added in the study. The23
232 studied patients randomly using24
randomization blocks and 4 blocks were25
divided into two groups of intervention26
(intravenous morphine at a dose of 5 mg IV +27
300 mg orally Pregabalin) and placebo28
(morphine at a dose of 5 mg + oral placebo)
respectively with 117 and 115 samples size. In29
this study, starch tablets looks like Pregabalin30
31
was used as starch.

15
16
17
18

At baseline demographic questionnaire33
including age, sex, systolic blood pressure,34
diastolic blood pressure and oxygen saturation35
were completed. During the study, adverse36

37
38
39
40
41
42
43
44
45
46
47
48
49

32

side effects in subjects were recorded in this
questionnaire. Previous pain intensity, 30, 90,
150, 210, 270, 330 and 390 minutes after
completion of treatment protocol was recorded
using a VNRS standard. In each of steps if
VNRS more than or equal to 4, 5 milligrams of
morphine was administering. The total dose of
injection morphine sulfate was recorded over
24 hours after the start of the study in both
groups.
The statistical analysis was performed using
SPSS version 16 software. To describe the
data in this study, in the case of qualitative
frequency and percentage and in the case of
quantitative the mean and standard deviation
were used. In the data analysis of study, Chisquare test and independent Sample T test was
used.

Results
The distribution of fractures place between the50
two groups showed no statistically significant51
difference (p-value=0/12). The assessment of52
demographic variables (age, sex, systolic53
blood pressure, diastolic blood pressure and54
oxygen saturation) also showed no significant55
difference between the two groups (P-value>56
0/05).The average dose of morphine sulfate57
over 24 hours after the start of the study in the58
control group 2/96 mg per hour and in the59
study group was 2/35 mg per hour. Morphine60
dose in the control group was significantly61

higher
than
intervention
group
(Pvalue<0/001) (see Table 1). The pain intensity
of patients in both groups before prescribing of
analgesics and 30 minutes after prescribing
showed no significant difference. The patients
who received Pregabalin with morphine
sulfate were also with statistically significant
differences had lower pain intensity 90, 270,
330 and 390 minutes after the implementation
of protocol (P-value<0/05) (Table 2). The
incidence of complications was similar in both
groups (P-value>0/05).
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Table 1: Comparison of morphine (mg) within 24 hours after the start of the study
P-value*

Intervention group
(117n=)
01/0
25/20
001/0>
96/11
001/0>
94/11
001/0>
30/12
001/0>
19/36
001/0>
45/56
* Based on Independent Sample T test

Control group
(115n=)
60/23
82/15
73/15
04/16
60/47
13/71

Time (hours )
5/6 - 0
12 – 5/6
18 – 12
24- 18
5/6-24
24-0

Table 2: Mean pain intensity at different times of pain assessment (VNRS)
P-value*

Intervention group
(117n=)
65/0
32/1±03/9
95/0
81/2±62/5
001/0>
15/2±12/4
12/0
88/1±21/3
08/0
15/1±72/2
001/0>
00/1±67/2
001/0>
16/1±67/2
001/0>
93/0±48/2
* Based on Independent Sample T test

Control group
(115n=)
29/1±75/8
80/2±52/6
64/2±62/4
08/2±76/3
47/1±50/3
92/0±19/3
93/0±09/3
78/0±08/3

Pain assessment
period
Before intervention
30 minutes later
90 minutes later
150minutes later
210 minutes later
270 minutes later
330 minutes later
390 minutes later

Discussion
This study indicates that pregabalin can
reduce the total required dose of injection
morphine sulfate in patients with pain
caused limb fractures in emergency
department (ward). On the other hand, the
incidence of adverse events was almost
similar in this drug and no statistically
significant difference was observed between
them. These two problems cause adding
pregabalin to standard analgesic drug of the
emergency department, the injection
morphine sulfate be an effective method in
reducing the need for patients to morphine
and thus reduce the side effects of morphine.
This study's findings about Pregabalin is
similar to other studies in this area, but most

of existing studies are studies on preoperative pain control, especially after
surgery has been done. Gianesello and
colleagues in a study examined the effect of
300 mg of Pregabalin before the active blade
Spain surgery on postoperative pain. The
results of this study showed that intervention
with Pregabalin significantly reduces postoperative pain and has a significant effect in
reducing the consumption of drugs after
surgery compared with placebo group (11).
Akhavanakbari and colleagues in a similar
study in this field examined the preoperative Pregabalin intervention in patients
undergoing lower limb surgery. The results
of the study showed that receiving 150 mg
S121-18
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of Pregabalin before surgery significantly
reduced postoperative pain compared with
the placebo group (12). The results of a
meta-analysis study in this field showed that
Pregabalin is a safe and effective drug in
reducing the need to morphine sulfate and
other injection opioids before and after
surgery and can by reducing the acute pain
with neuropathic origin limit the pain
resulted fractures (13). Another study
conducted on orthopedic patients with minor

surgery showed the use of pregabalin 300
mg at least 2 hours before surgery can
reduce pain and anxiety after surgery of
patients with statistically significant
differences compared to placebo reduced
(14). In this study, observed adverse events
in two groups had no statistically significant
difference. This indicates that the Pregabalin
is safe and yet effective drug to reduce the
required dose of opioids that can be used as
an auxiliary analgesic.

Conclusion
This study showed that to better control of
pain in patients with limb fractures, a single
dose of pregabalin with the analgesic
injection morphine sulfate which is used as
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Abstract
Background: Retinal vein occlusion causes sudden visual loss and macular edema. Systemic and Local
inflammations within the eye have also been implicated in the pathogenesis of Central Retinal vein
occlusion (CRVO). The goal of present study is comparing study of inflammatory marker (hs-crp, ESR,
cystatin-c) among CRVO group and control group
Methods: This is a case control study that was done in ophthalmology clinic of Valiaser hospital during
2015-2016. The sample size was consisted of 18 patients with CRVO, and 18 healthy people matched by
age, sex and history of Hypertension, Diabetes Mellitus and Dyslipidemia. Data was analyses by SPSS 16
using Pearson Chi2, Fisher Exact Test and non-parametric Man whiteney.P ≤0.05 was considered significant.
Results: thirty six people were enrolled in the study. The mean level of ESR in CRVO and healthy people was
13.11±10.78 mm/hr, 12.88±7.41 mm/hr receptively (p=0.727). The mean level of hs-CRP in CRVO, and
healthy people was 8.33±4.45 mg/l and 8.05±4.51 mg/l respectively (p=0.841). The mean level of Cystatin-C
in CRVO and healthy people was 14.84±5.40mg/l, and 10.92 ±5.31mg/l receptively (p=0.015).
Conclusions: This study showed that there is no significant relation between serum level of ESR, hs-CRP and
presence of Retinal vein occlusion. But there is relation between serum level of Cystatin-c and presence of
CRVO. Thus we recommend the routine measurement of inflammatory markers such as Cystatin-c in this
purpose.
Keywords: hs-CRP, ESR, Cystatin-c. Central Retinal Vein occlusion, inflammatory marker
Introduction
Retinal vascular occlusion is a common vascular disorder, threatening vision1. The disease after diabetic retinopathy
is the second cause of losing the vision, affecting the retina.2
Branch Retinal Vein Occlusion (BRVO) or Central Retinal Vein Occlusion (CRVO) is one of the most common
vascular diseases which affects the elders considerably. Meanwhile half of this age group are less than 65 yearsold.3,4 The disease is diagnosable in 4.6% of over 80-year old patients. This condition often accompanies with
cardiovascular diseases.5
Retinal Vascular Occlusion damage causes vascular injury, bleeding and tissues ischemia.6 Disease shows itself as a
sudden vision loss which is caused by hypo perfusion and subsequent hypoxia.7 The pathophysiology of retinal
vascular obstruction refers to compression of the septum vascular, creation of the endothelium clot. Classification of
obstructions include: Central Retinal Vein Occlusion, half central, major branch and macular branch vein.8 BRVO
and CRVO are the two main types of retinal vein obstruction.9 The retinal vascular obstruction often lead to
neovascularization. Hypoxia in a retinal unsettles the balance in the controllable stimulus vascular, and in the end it
causes new maturity vascular.10 When neo vascularization causes an obstruction in iridocorneal angle, neo vascular
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glaucoma is created that increases the intraocular pressure so, visual activities get painful and fervent. 11 However,
vascular proliferation can cause marked morbidity (especially because of vitreous bleeding and neo vascular
glaucoma), but the main reason of decreasing the vision is macular edema.12 Identifying these illnesses and the
affected age groups are the biggest concerns of those working on the case of RVO.13 It is believed that the systemic
and local inflammation have a significant role in creating the obstruction of retinal vessel. The systemic risk factors
preceding retinal vascular occlusion include hypertension, diabetes, dyslipidemia and increased level of
homocysteine.14, 15 Although the disease has been known for hundreds of years, but today's treatments still cause
some visual impairments along with great morbidity release. 6
While many studies have been conducted in order to identify the main reason for the retinal vascular occlusion in
terms of clinical factors, no concrete results have been found yet. This study aimed at investigating and identifying
predisposing factors, considering this motto that prevention is better than cure.
Method:
This study has been carried out at Valiaser hospital in Birjand during 2015 to 2016. All retinal afflicting vascular
occlusion were studied, and controls were chosen from those who had normal eye-examination. The cases and
control groups were homogenized in order to remove the confounding factors of age, sex and risk factors including:
Dyslipidemia, Hypertension and the history of Diabetes. In conclusion, the criteria in the group included the risk of
retinal vascular occlusion with maximum illness conditions during 2 years and the control group also did not have
any history of serious eye diseases such as retinal insult. The exclusion criteria in the study included lack of consent
to participate in the study, history of diseases and eye surgery such as Glaucoma, cataract, eye Lasik and the
presence of underlying disease such as history of inflammatory diseases and collagen vascular diseases, heart
failure, Ischemic heart disease, chronic renal failure. The patients of Retinal Vascular Occlusion have undergone eye
examinations such as the detection of visual acuity, slit lamp-examination, and fundoscopy. The existence of disc
blurring, venous tortoises and dilatation, retinal hemorrhage and cotton wool spots recognition has been identified as
Retinal Vascular Occlusion sign. To remove the existing doubts over the diagnostic results of other similar feature
we conduct fluorescein angiography. Band and control groups were referred to laboratory in order to run the
requested tests. A check-list was designed, based on the defined goals in 3 parts: 1) Demographic information (age,
sex, history of diabetes, Hypertension, Dyslipidemia, history of disease) and eye-surgeries such as Glaucoma,
cataract, eye Lasik, 2) the presence of underlying diseases including heart failure and collagen vascular disease, 3)
Profile of inflammatory markers (hs-CRP, ESR and Cystatine-c) in both groups. Collected data was analyzed using
the SPSS16 software with descriptive indicators, such as mean and standard deviation test, Fisher’s exact and
nonparametric test Mann Whitney were analyzed. Significance level 0.05 was considered. The results of normality
variables test such as ESR, hs-CRP and Cystatine-c show that based on Kolmogorov-Smirnov test, all the variables
were normal. (Cystatine-c for p= 0.782 and hs-CRP for p= 0.618, ESR for p=0.402). Due to lack of samples, 18
people were allocated to each group and Mann Whitney non-parametric test was used. Small sample size was
effective for P-value normality test, but the result of the Kolmogorov-Simirov test, is not reliable due to small
sample size.
Results:
Overall 36 participants were enrolled from which more than 50% or 18 people were the patients of retinal vascular
occlusion and 18 were healthy participant. The age average of those in the normal group was 55.05 ±9.08 and in
CRVO group was 58.7±11.3. (Table 1.) The average of ESR in the normal group and CRVO was respectively
12.88±7.41 and 13.11±10.78 mm/hr that it doesn’t show any significant difference (P=0.727). The mean of hs-CRP
in CRVO groups versus the control group was respectively 8.05±4.51 mg/l and 8.33±4.45 mg/l without significant
difference (P=0.84).The average of Cystatine-c demonstrated that the ratio in CRVO groups and normal group was
respectively 10.92 ±5.31 mg/l and 14.84±5.40 mg/l which showed a significant difference between the two groups.
(P=0.015)(table 2).
Discussion
This study showed that inflammatory factors, hc-CRP, ESR in the normal group and CRVO don’t have any
significant differences, but there was a significant difference in the Cystatine-c average between the normal group
and CRVO, which was higher in CRVO patients (P=0.015). Branch Retinal Vein Occlusion (CRVO) is one of the
most common causes of vision loss in the world, while causing CRVO is multifactorial but strong local and systemic
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inflammation are implicated as incidence of CRVO has increased.1 Inflammation can cause the development or
progression of the vitro retinal disease.16 Many studies have examined the relationship between retinal inflammation
and retinal vascular obstruction. Of course few of these communication studies between inflammation vascular and
disease progression, such as BRVO have been considered.17 There is report that identified CRP as an inflammatory
marker which doesn’t have any relation to CRVO. Regarding the consequences of Goldenberg- Cohen study that
similar results also were obtained. Although preliminary results indicate a rise in the level of CRP factor in 44% of
patients, but in the five years of follow-up, CRP level decreased as an inflammatory factor despite the apparent
connection with Atherosclerosis, but dose not showed any relationship with CRVO.18 In the study conducted by
Dodson and his partners on BRVO patients in 1898, the ESR and CRP levels increased dramatically and results
obtained were contrary to other studies, the reason being that in this study no significant differences between ESR,
hs-CRP and BRVO were observed.19 These differences in consequences may be due to different number of
specimens in our study and Dodson’s on inflammatory factors Cystatine-c and retinal vascular disease occlusion.
Not much information has been found on this subject.
However, the relationship between inflammatory factor and the incidence of Cardiovascular events was evaluated,
for instance in the study conducted by Alma and her partners in 2015, the effect of inflammatory factor cystatine-c
and its association with cardiovascular diseases was evaluated and it was found that there is a significant
relationship between cardiovascular diseases and cystatin –c that the results with our own results about the average
of Cystatine-c and retinal vascular occlusion were in the same line. 20 Also in the article issued by You L and his
partners in 2010, on patients with coronary events, similar results were referred too. In relation to the Dimethyl
arginine and Cystatine-c levels, it was found that the Cystatine-c in patients with coronary vascular occlusion is
significantly higher than controls.21
Hence this study is a confirmation of the result of our study in connection with Cystatin-c and retinal vascular
occlusion factors. This result reflects the importance of precise control of these variables in the studies which
conducted on the issue. In this study, in addition, the proposed measurement of inflammatory markers with the aim
of detection of collapsible diseases led to treatment goals and progress of therapeutic modality which will eventually
help the patients with retinal vascular occlusion. The consequences of this study showed that there was no
significant connection between ESR, hc-CRP, retinal vascular occlusion and inflammatory factors, but a significant
connection between Cystatine-c averages was found which gives rise to inflammatory factors, development of
vascular disease and retinal vascular occlusion. So according to this study, researchers suggest more reviews in the
field of routine measurement of these markers for clinical uses and early diagnosis of the disease.
Refrence:
1.Deobhakta A,Chang LK. Inflammation in Retinal Vein Occlusion.Int J Inflam. 2013;2013:438412. doi: 10.1155/2013/438412.
Epub 2013 Apr 3.( http://dx.doi.org/10.1155/2013/438412)
2.Shahid H,Hossain P, Amoaku WM. The management of retinal vein occlusion: is interventional ophthalmology the way
forward? Br J Ophthalmol. 2006 May;90(5):627-39.
3. Anonymous. Risk factors for branch retinal vein occlusion. The Eye Disease Case-control Study Group. Am J Ophthalmol. 1993
Sep 15;116(3):286-96. PMID: 8357052.
4. Hayreh SS, Zimmerman MB, Podhajsky P. Incidence of various types of retinal vein occlusion and their recurrence and
demographic characteristics. Am J Ophthalmol. 1994;117(4):429-41.
5. Anonymous.Risk factors for central retinal vein occlusion. The Eye Disease Case-Control Study Group. Arch Ophthalmol. 1996
May;114(5):545-54.
6. McGimpsey SJ, Woodside JV, Cardwell C, Cahill M, Chakravarthy U. Homocysteine, methylenetetrahydrofolate reductase
C677T polymorphism, and risk of retinal vein occlusion: a meta-analysis. Ophthalmology. 2009;116(9):1778-87.
7.Emily C F, MB ChB, MRCOphth. Vaughan & Asbury's General Ophthalmology: New York: McGraw-Hill Press; 2010.
8. Voleti VB, Hubschman JP.Age-related eye disease.. Maturitas. 2013;75(1):29-33.
9.Hamid S1, Shokh I. Branch retinal vein occlusion. J Ayub Med Coll Abbottabad. 2008;20(2):128-32.
10.Bert M. Glaser M. Extracellular Modulating Factors and the Control of Intraocular NeovascularizationAn Overview. Arch
Ophthalmol. 1988;106(5):603-7.
11. Hayreh SS RP, Podhajsky P, Montague P, Woolson RF. Ocular neovascularization with retinal vascular occlusion-III. Incidence
of ocular neovascularization with retinal vein occlusion. Ophthalmology. 1983;90(5):488-506.
12.Shahsuvaryan ML. Therapeutic potential of intravitreal pharmaco-therapy in retinal vein occlusion. Indian Journal of
Ophthalmology. 2012;5(6): 759–70.
13.Evans K1 WP, McGalliard JN. Neovascular complications after central retinal vein occlusion. Eye (Lond). 1993;7(Pt 4):520-4.

S122-18

Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 6
14.Ross R. Atherosclerosis--an inflammatory disease. N Engl J Med. 1999;340(2):115-26.
15.Karia N. Retinal vein occlusion: pathophysiology and treatment options. Clin Ophthalmol. 2010;4:809–16.
16. Yoshimura T, Sonoda K H , Sugahara M, Mochizuki Y, Enaida H, Oshima Y, et al. Comprehensive Analysis of Inflammatory
Immune Mediators in Vitreoretinal Diseases. PLoS ONE. 2009;4(12).
17. Lee HB, Pulido JS, McCannel CA, Buettner H.. Role of inflammation in retinal vein occlusion. Can J Ophthalmol.
2007;42(1):131–3.
18. Goldenberg-Cohen N, Cohen Y, Monselise Y, Eldar I, Axer-Siege I,2, Weinberger D, Kramer M. C-reactive protein levels do
not correlate with retinal artery occlusion but with atherosclerosis. Eye. 2009;23:785–90.
19. Dodson PM, Shine B. Retinal vein occlusion: C-reactive protein and arterial hypertension. Acta Ophthalmol (Copenh).
1984;62(1):123-30.
20. Muslimovic A, Hasanspahic S, Hamzic-Mehmedbasic A, Temimovi R. Serum Cystatin C – Marker of Inflammation and
Cardiovascular Morbidity in Chronic Kidney Disease Stages 1-4. Mater Sociomed. 2015;27(2):75–8.
21.Yol L, Zhao CX, Shao JM, Zhang L, Wang DW. Plasma asymmetric dimethylarginine and cystatin C levels in patients with
coronary artery disease. Zhonghua Xin Xue Guan Bing Za Zhi. 2010;38(9):798-800. (Chinese)

Table1. (comparison of the average age of the studied groups)

Control

Age range

Mean age±SD

Mann Whithney test

69-39

Years-old

P=0.296

55.05±9.08
CRVO
Total

78-37

58.7±11.30

CRVO

56.91±10.32

Total

Table 2. Comparative of Cystatin-c, hs-CRP, ESR among case and controls
Mean±Standard
deviation

Mann Whitney Test

Control

12.88

P=0.727

CRVO

13.11

ESR

Hs-CRP
Control

8.05

CRVO

8.33

P=0.841

Cystatine-c
Control

10.92±5.31

CRVO

14.84±5.40

P=0.015

S122-18

Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 6

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

The Effect of Glutamine Supplementation Consumption on
Immune Markers after Eccentric Training in Sedentary
Men
Ebrahim Nourian1*, Serhat Ozbay2, Davoud Malekzadeh3, Omid Yousefi Bilehsavar4, Mahdi Hasanzadeh5
1-Department of Physical Education and Sport Sciences, Payame Noor University, Tehran, Iran.
2-Faculty of Physical Education and Sport Sciences, Ataturk University, Turkey.
3-MSc of Biochemistry, Payame Noor University, Tehran, Iran.
4-MSc of Sport Physiology, Mohaghegh Ardabili University, Ardabil, Iran.
5-MSc of Sport Physiology, Mohaghegh Ardabili University, Ardabil, Iran.
*Corresponding Author: Ebrahim Nourian

Abstract
Introduction: Plasma glutamine levels, always, reflect a balance between released and used glutamine of
body organs and tissues. Therefore, the levels of glutamine in the other tissues and the amount of
consumption and released should be considered during and after practice to know Plasma concentrations
changes (arising from the practice).The present research aimed to survey the effect of acute intake of
glutamine supplements on safety factors of inactive young men by objective resistance activity. Material
and method: 20 inactive male students studied in two supplement and placebo groups.72 hours after basic
evaluation (Based level) of Lymphocytes, Leukocytes, Neutrophils indicators, plasma glutamine, per
kilogram of body weight, watered 1/0 gram placebo or glutamine supplement (starch) in combination with
300mililiters to represent homogeneous test; approximately 1 h after placebo and supplement usage has
done subjective activity test in two test groups. In the present investigation, objective contractions by Leg
Press practice (Leg Press with machine), and Weight training had 80. /. Maximum repeats, movement
performed in 4 times and each time had 20 repeats and every time has 3 minutes release. Dependent
variables (Leukocytes, lymphocytes, Neutrophil, plasma glutamine), before up taking supplements or
Placebo, before activity (pre-test), 24 hours after activity, and48 hours after subjective activity (second test)
were measured in two groups by collected blood sampling of brachial veins. Findings: according to the
results, resistance activities and glutamine consumption has no significant effect on Lymphocyte levels of
supplement and placebo group’s blood, also there was no meaningful changes between groups (05/0P ≥).
Plasma neutrophil levels of supplement group also had little decline in Glutamine consumption while this
amount was increased in the placebo group, but none of these changes weren’t significant. Serum levels of
leukocytes and placebo group showed significant changes, so its levels in second and third stages of
blooding increased significantly in comparison to the earlier phase, but it decreased by transition from
second to third stage. According to the results, despite the decline of glutamine’s serum levels in two
groups, decline in the supplement group due to the intake of s Glutamine was less than the placebo group.
Results: according to the results of the study, it seems that plasma glutamine levels are an effective agent in
the performance of the immune system. Glutamine acts as a prostaglandins deterrent, an antioxidant and
immune cells fuel, ILO. So any change in plasma glutamine concentration has indirect affect on immune
function and impairs it. So providing glutamine has useful influences and will stop suppression and
weakness of the immune system by practice.
Key words: glutamine supplement, immune system, objective resistance activity, inactive young men

S
S123-18

Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 6

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Introduction:
A immune device, among the functional device of body has special place, so that not only provides the field of
Health and proper growth, but also increase the sustainability of the body in front of a lot of failure and disorders
and prevent the incidence of various diseases. Many factors can strengthen or weaken the action of the immune
system (31). Physical pressure due to physical activity special sports can influence on components and functions of
imminence machine. Recent studies of exercise Immunology focused on key components of Safety functions,
glutamine and the impact of environmental factors, nutrition and workout (2). The understanding of these factors,
quality and quantity and notice of increasing or decreasing effects of them upon blood circulatory system can help to
improve body imminence system function and increase the compatibility in different life situations (22).
Many studies applied to body activity role on health factors (12). Body activity based on amount and time cause
certain changes in its suppress or acute.
Sport activities placing leukocytes in two-stages and subsets of Leukocytes, such as Neutrophils, Beauzeuphil and
Aeuzonophil, since these steps include fast recall and lymphocyte neutrophil, Monocytes and Macrophage delay
(36). Results of previous studies Show that Leukocytes raising can see immediately after sports activity (acute
leukocytes stage) (15). Increasing leukocytes especially Neutrophils and Monocytes do massive acts in damage
cycle and muscle repair. Recent findings show that Neutrophils through respiratory explosion by super- oxidize
mechanism is able to destroy directly muscle cell membrane (9). Also swelling is result of cell and fluid motion of
veins into between space of cells that share in pain feeling and fervor (4, 9) due to Sport activities produce active
oxygen types that they produce by some immune cells like neutrophil and monocytes and may lead to cell damage
and in aging process (36) .In General, one session heavy sport activity influence temporarily components of the
acquired and intrinsic immune system (8). In fact, extreme sports activities make substantial changes in the number
and distribution of leukocytes of blood circulation and following category disturb Hemostat situation of body since
leukocytes of blood circulation increase several levels up to rest status and continue hours after sport activity (17).
when generated power is less than foreign power, muscle elongated in contraction state and, objective muscle
contraction happen because of negative work (25) so muscle power increase in objective contraction; damage
happen in intra cell Matrices Cell and contractile elements of muscle cells (Z lines, Sarcomere cutting); also cause
muscle delay fatigue, decrease strength, endurance and local swelling of muscle (21). Biochemical and context clues
(in the case of mice and humans) have been confirmed intramuscular degradation are because of Cognitive Protocol
and is influenced by objective activity (25). one cause that led objective contraction to destruct more web muscle is
that in comparison to static and introspective contraction, call less motor units in contraction; so small level of
muscle bearing similar load. Interesting elongated contractions need less energy consumption than short and static
contraction. Because it uses less motor units (10), damage of muscle tissue in effect of objective contraction produce
stress hormones. This is also result in fervor and changes in environmental blood of Erythrocyte units. In response,
fervor transfers the liquid, increase some blood cells in damaged tissue (neutrophil, monocytes and lymphocytes)
(18).
Hence, researchers try to use diet practices to reduce adverse effects and severe negative activity or long term sports
on immune system. Research results show that some possible supplements change effects of extreme sport on the
immune system (6, 34). One of the used supplements of athletes is glutamine acid amino that in skeletal muscle
maintain protein levels, safety performance of system and is crucial Glucose-Glycogen metabolism (24). Glutamine
acid amino is most important fuel of safety device cell and there may be a special effect in stimulating the immune
(20). Based on the limited number of studies, glutamine increase the number of lymphocyte circulation and
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macrophage and based on results, there is a relationship between the concentration of plasma glutamine and virus
disease of non-athletes (38).
Also, done research in Immunology show that glutamine will be used as an important fuel source in practice. . So in
the final minutes of intense workouts, with decrease of carbohydrate, Glutamine and other amino acids (Lucien)
used as fuel and provide 10 to20 percent of needed energy (1). In a research, Gilson (2002) reported that normal
levels of plasma glutamine (600 mm) is essential for the performance of leukocytes such as lymphocyte and
macrophage (16). Also researchers suggest that the less availability of glutamine in immune cells is a key factor in
the changes of athlete’s safety device (5).
Research results showed after intense workouts decrease plasma glutamine concentration (16). Krikosy and et al
reported that 2 hours backbone activity of athletes on wheels with 75 percent maximum oxygen consumption
decrease 15 percents of plasma glutamine concentration (20). Also Niemen (2000) reported that in high pressure
situation increase Glutamine consumption in tissue and immune cells (27). Gilson (2002) reported that in early
stages after practice, some of immune system activity decrease due to decrease of glutamine and with increase of
practice load, decrease the immune function (16). In General, the intense and overwhelm activity decrease plasma
glutamine levels and since this is important agent in the destruction of the immune cell, in response with infection, it
appears glutamine is a very good supplement to avoid the impact of extreme sports activity on safety (19).
The results shows consumption of 4-12 glutamine before and in workout increase plasma glutamine concentration,
since this increase protein synthesis and improve safety systems. Recent research on
Glutamine field shows consumption of glutamine supplement prevents decrease of plasma glutamine levels after
exercise, without affect on immune system disorders after practice (1). So there is little experimental support about
this matter which decreases of immune function after exercise is because of less plasma glutamine concentration
(28). In accordance, consumption of glutamine supplement prevent loss of plasma glutamine following fierce
resistance and positive balance of protein and considering the decreasing amount of plasma glutamine following
fierce resistance exercises with the impact on the system increase the likelihood of immune damage, and with very
limited studies ,aim of research is to survey the effect of acute consumption of glutamine supplement on disabled
young men safety device after resistance objective activity.
Results:
in order to run the research, first invited PARS Abad Azad Islamic University students to participate in the research,
who lacked regular sport up to six months before the research activities and hadn’t muscle soreness before. With
respect to goal and nature of research, healthy and volunteer subjects selected randomly by taking index: the age,
weight, body fat percentage, none previous ill and injury history (by health questioner) in two groups: homogenous
glutamine supplement (experimental) and placebo group as control group. Table1 shows of descriptive data of
reviewed group.
How to supplement glutamine and placebo:

72 hours after basic assessment (Based Level) neutrophil, leukocytes, lymphocytes, plasma glutamine index watered
in order to make harmony in subjects, per kg of subjects’ body weight, 1/0 g of placebo or glutamine supplement
watered in combination with 300ml.
Sport Protocol:

Approximately 1 h after placebo and supplements of two groups, subjects did objective activity. In the present
investigation, objective contractions as Press Leg practice (Press Leg with machine) performed by Weight training
for about maximum 80 percents, and the motion has done 4 times, each time had 20 repeats,with3 minute rest in
each time. Creation the eccentric contraction in the 4 muscles, in the joint knee and in backing Weight training to
first state, due to heavy and best work, before the implement of the Protocol, subjects practice 15 minutes under the
supervision of trainer, the movements of special warm up. Also, practice sessions under researcher assistants were in
the morning, in Pars Abad Shahid kiani Hall.
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Blooding:

Before Glutamine supplement consumption provided 5mm blood from the brachial veins of two groups to survey
based levels of Neutrophil leukocytes, lymphocytes, plasma glutamine (pre-test).also dependent variables, before
supplement or placebo consumption, before activity (pre-test), 24 hours after activity (after first test) and48 hours
after objective activity (after second test) measured by collecting 5 mm brachial blood from two groups. All blood
sampling were in fasting state by expert from 9 to12 o’clock in the morning. White blood cells carried out by Auto
counter, Sysmexk model 1000, of German.
The count of immune cells in blood samples was collected in tubes containing EDTA. The plasma glutamine levels
that were collected in tubes containing heparin. By HPLC using a of Knauver column (made in Germany) and were
determined by using internal standard of Hemoserine. To prevent of false increase indicators by the decrease in
plasma volume, this Changes calculated by Dale and Castile formula (36).
Statistical Methods:

Shapiro-Wilk test results showed that the data had normal distribution, therefore parametric tests were used. The
data were classified by descriptive statistics. In order to analyze the results of the test repeated measures was used to
assess differences between the various stages of sampling. The independent T-test was used to compare between two
groups at each time. Statistical analysis was carried out using SPSS version 23. Data are presented as means ± SD
and significance level was set at P<0.05.
Results:
In Table 2, the mean number of leukocytes, lymphocytes, neutrophils, plasma glutamine before exercise, 24 and 48
hours after eccentric exercise has been shown. According to the results, the use of glutamine supplementation had no
significant effect on blood lymphocyte levels in the three-step test and no observed significant changes in the control
group. As well as changes had no significant between the two groups (P≥0.05). Plasma neutrophil levels of
experimental group slightly decreased, however, this amount was increased in the placebo group but none of these
changes had no significant. Changes of between the groups had no significant. Serum levels of leukocytes and
placebo groups showed significant differences, this means that the second and third levels in the Bloodletting in
comparison to pre-test showed significantly increased, but this increase was the transition from second to third. The
first post-test changes within-group had no significant, But in third stage was a significant difference between group.
Also according to the results, despite the reduction in serum glutamine levels in both groups, this decrease in the
consumption of glutamine supplementation group was fewer than in the placebo group, also Changes between the
groups had no significant.
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Discussion:
Immune system is one of the important system that duty to defend and protect the body against pathogens
responsible. This system has great potential in the production of cells and molecules that are able to identify and
disposal of foreign invaders (1). Over the last few years, to identify effective dietary supplements in reducing the
effects of exercise on immune changes studies have been carried out. Therefore, in this study the effect of acute
consumption of glutamine supplementation on immune factors in sedentary young men after eccentric resistance
exercise were studied.
Research has shown that while exercise increases the density of lymphocytes, But after prolonged intense exercise,
is less than resting levels, But after mild exercise such a reaction has been observed (30). According to results of this
study, levels of blood lymphocytes and placebo groups for activities and glutamine supplementation had no change
significantly. The researchers believe that density lymphocytes increases during vigorous exercise and two hours
after exercise and during a recovery reaches below grade level. Research results Alijani (2008) it is confirmed. In
present study the exercise group that had not received any supplementation decrease lymphocytes levels was
observed, but due to receiving glutamine supplementation, it is observed that cell density still remains at a high
level. Because this group has consumption glutamine, this result can be attributed to glutamine. This finding is
consistent with krzywkowski and et al (2001) research (20). Although in few studies has been reported changes in
line with changes in leukocyte and lymphocyte Neutrophil (33) but, it is believed that the increased of number
lymphocytes immediately and decreases after exercise and after 24 hours and return to baseline (recovery) (38).
Researchers has been reported that intense exercise causes Neutrophilia (increased neutrophils in the blood) and
Lymphopenia (decrease in blood lymphocytes) (27). According to the results of this study, plasma levels of
neutrophils as well as in the glutamine supplementation group had a slight decrease, however, this amount was
increased in the placebo group, but none of these changes had no significant and glutamine supplementation could
alter the levels of the factor of immune in the supplement. The results of this study contradict the findings of
krzywkowski (2001), but the findings are consistent Alijani et al (2008). Reason the lack of consistent results with
other results to this study may be due to differences in the level of preparation level of participants, gender, genetics
and dietary factors training protocols and exercises. Researchers believe that by increasing the muscle damage
caused by intense physical activity such as eccentric resistance exercise, increases the number of leukocytes blood
flow. Accordingly, exhaustive exercise causes muscle cell injury, stimulation of the immune system and thus the
accumulation of leukocytes, particularly neutrophils (13, 30).
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Researchers believe that the interaction between muscle damage, muscle metabolism and immune cells are extracted
glutamine (15, 36). The ability of muscles to control the conversion of amino acids alanine, or glutamine is part of a
complex regulatory mechanisms that alanine and glutamine for hepatic gluconeogenesis to balance acid base and
rapid cell division such as cell division is preparing immune (33). The immune response relationship exists between
plasma glutamine stores (7).
The results of recent research shows that reduction in plasma glutamine concentration as a result of greater use of
cytokines in immune cells causes an increase in leukocytosis and elicit biological species (4, 34). Pedersen et al
(2000) showed that moderate-intensity physical activity enhances the immune system, however, intense physical
activity enhances the immune system and may explain the increased risk of infections in athletes (28).
In exhaustive decreases glutamine construction in skeletal muscles and the amount released into plasma glutamine
occur in the muscles (23). Therefore, it is hypothesized that the more muscle damage, increased plasma glutamine
consumption by immune cells of this amino acid in the blood and reduce the danger signal acts as a resonator is
leukocytosis (32).
Glutamine as a prostaglandin inhibitor as well as an antioxidant and immune fuel cells. The plasma glutamine levels
affect operation of immune systems.
Conclusion
The results of this study showed that glutamine increase or decrease over some of the factors deterring and the
corrupting influence exercised reduced by elevating plasma glutamine levels. Thus providing a beneficial effect of
glutamine will be weak and will prevent the immune system through exercise.
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Background and goal: the increasing ongoing process of the numbers of cosmetic surgery applicants in
recent years in Iran, the need to understand a concern about emergence of body image and following
that accepting cosmetic surgery has become an inevitable necessity for people. This manuscript has
been designed and performed with the purpose of understanding the factor of emergence body image
and accepting face cosmetic surgery from the perspective of Iranian men and women.
Method: Twenty-one Participants (14 women and 7 men) who were between 22-52 years old and had
undergone face cosmetic surgery selected by purposive sampling method. Data collected using semistructured interviews and analyzed using conventional qualitative content analysis.
Results: two categories of data were obtained which include “Centrality of appearance in options’’ and
“Appear behavioral patterns derived from appearance ’’ and their basic category or central theme was
“ the superficial look of people’’ which is extracted as the agent of emergence agent of body image and
accepting cosmetic surgery. The findings of the study suggested that the appearance has become a
criteria for selecting job and earn money and marriage so that even the kind of behavior in society is
based on appearance.
Conclusion: findings of this paper provides a valuable findings about mental health of the community,
therefore it can have important strategies for educational, health and treatment centers to decrease
the unpleasant and painful emotional states of people and increase the power of confrontation and
dealing with pressures and difficulties.
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The body image is a ‘subjective image’ which people have about their body (1).the body image is a multidimensional structure which is reflecting the cognitive, behavioral and emotional aspects of physical appearance
(2).when people are thinking about body image, in fact they are thinking about their physical appearance, charm
and beauty(3). Body dissatisfaction usually occurs across cultures and influence people in all ages
(4)(5)(6).studies in the US suggests that %69 to%84 of women are dissatisfy from their appearance (7) .in the
modern world the body and concerning about that has become to one of the most important worries in the life of
women and girls (8).dissatisfaction about body occurs when an individual is unwilling about his appearance and
has negative experience and emotions about himself / herself and generally its physical attractiveness (9).this
negative evaluation mostly endangers health and welfare in whole life ( 10)(11)(12).
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Body dissatisfaction is a risky agent for the behaviors of eating disorders and depression (13)(14) and low selfesteem (15).also studies indicated that individuals who are dissatisfied from their body have more social stress
and fear from negative assessment from their appearance (16 ). The formation of attitudes toward body image in
people affected by many factors (17). Sometimes body dissatisfaction in society is created due to normative
pressures (8).society pressures and lack of correct social thinking, not only causes to loos links to society and
social disorders in society but also causes people pay more attention to physical appearance and body image and
as a result sense of inadequacy and anxiety in them (18 ).in a study indicated that women suffer from poor body
image in the face due to social pressures (19).other studies has suggested that cultural-social factors causes to
creating dissatisfaction in body in the young adults (20)(21)(22)(23)(24). Body dissatisfaction and
preoccupation derived from them would be resulted that people spend much money, energy and time to bring
their experience as an ideal form (25).one of these ways is cosmetic surgery which people are searching some
changes through it (26). American Society of Plastic Surgeons (ASPS) reported that has been done almost 11
million noninvasive and invasive cosmetic surgery in 2013 at USA which this figure is 6.5 percent more than
2013. (27). the worry of people about their appearance gradually increased in developing countries (28).
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But almost all theories that describe body image are based on the population of the United States (29). Previous
studies have also paid attention to the dissatisfaction of women in the West, but in other communities it is
important for both sexes and at any age, (30), because determine characteristics and theories is different
according to culture and application (31).one of these communities is Iran. Today, a beautiful face, is the
remarkable standards of beauty in Iran ( 32).statistics indicating that in Iran, the number of people who are
dissatisfy from their body and do cosmetic surgery is increasing more than ever ( 33 ).so that according to
(ISAPS) an 2013,iran had the highest rate of cosmetic surgery in the world (34) that this social action as a social
reality has been very important among women as a community reality.so that %95 of participants consisted of
14 to 45 years old women and daughters (33).however ,at present, many of men are doing cosmetic surgery in
order to improve their appearance and Iranian men are not exception (35).
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Since some genetic factors are considered as the main reason for the Iranian tendency towards these surgeries
(36) but in terms of Netelton and Watson (1998) the potentials and limitations of human body always
influencing by social culture and values. The society expectations can affect the human’s body structure and its
physical capability (37).
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In general, it should know the cosmetic surgery as a paradox which is placed in the cycle of

30
31

Individuality and individual satisfaction and social pressures which these factors, forms the human’s behaviors
and actions and guides motivations, goals and desires.
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The necessity of focus to body image and tendency to do cosmetic surgeries among men and women is very
clear for everybody. Therefore since the culture of any society is consisted of a collection of customs, traditions,
values and social legacies of that nation which they have inherited from the past, requires more sensitive in
order to retention and protection from any harm .and it is clear that it is necessary to create an agreement
between culture’s infrastructure of each generation with acceptable and legitimate ideals of the dominant school.
This issue increases the necessity of research.
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Since the experience of people about a particular event cannot be answered with quantitative research methods it
is necessary to they be evaluated qualitatively.in this paper we attempt to describe the evaluation and
interpretations that women and men have from cosmetic surgery experience according to their own sayings and
determine their subjective image from their body and their motivation and reasons which they had for doing
cosmetic surgery. Therefore this study has been designed and performed with the purpose of understanding the
factor of emergence body image and accepting face cosmetic surgery from the perspective of Iranian men and
women.
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Materials & Methods
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The qualitative research method with content analysis approach has used according to research question. The
qualitative research methods are seeking to understand and discover the inner world of individuals. And hence
the experience constitute the fact structure for every individual the author only can explore the phenomenon’s
meanings from their perspective, only from interring to peoples experience world (38).
Participants
This study has been conducted in the west of Tehran city from the Jun of 2014 until the February 2014 and
cosmetic surgery centers were selected as researches location. Participants of this research were include 21
people (14 women and 7 men) which had been gone under cosmetic surgery 3 to 5 years ago. Most of the
participants (13 persons) were between 22 to 30 years old. 11 persons were employed and others were student or
housekeeper.5 persons had diploma education and the rest had academic education.9 persons were married and
11 persons were single and one of them was divorced . The study was started with purposive sampling and
continued until data saturation. The criteria for select participants were that they should had gone under face
cosmetic surgery with general anesthesia, they must passed three months away from surgery, access to their
address and phone number should be possible, they must be completely aware when data collection is done and
are willing to participate in the study.
The researcher while presence in the place and contact with participants, described the objective of the research
for them and after attract their satisfaction and orally notification for their participate in the study, the study has
done individually and in a proper place which was satisfied by the participants and they were comfortable there.
Interview guide
The data collection method was semi-structure interview. Firstly some questions for familiar with participants
were asked and then the more specific questions with the studies goal were asked.it was asked of participants:
what feelings had you toward yourself before cosmetic surgery? Why you decided to do surgery? Also
according to experiences which participants expressed, another deep questions according to each participant and
for complete understanding of experience, were asked. Also to increase deep of the interview probe questions
like, what do you mean? Give more description and give examples, were asked. The duration of interview was
between 40 to 90 minutes and it was different according to participant.
Analyzing
Simultaneously with data collection, data analyses were also performed. And for doing so the suggested method
Lundman and Graneheim methods were used which has suggest 5 steps to analyze qualitative data as following:
1-writing all interview immediately after each interview
2-reading all the material of the interview for reaching to overall understanding of its content
3-deterrmine meaning units and initial codes
4-classification of similar initial codes in the more comprehensive codes
5-determine latent content in the data (39)
Thus in this study immediately after interview the text is would be written and typed and would be studied
multiple times. The initial codes extracted, then they combined and would classified according to their
similarities and finally the latent concept and meaning in data, extracted.
In order to ensure the accuracy and reliability of the data, 4 standards of validity, verifiability, reliability and
transferability were used according to Linkoln and Guba comments (40). For this purpose the researcher had
long connection with research locations that helped to confidence of participants and understanding the research
site. For confirm data accuracy and codes the review of participants was used.it means after coding the interview
text it was returned to participant to be sure from the accuracy of the codes and interpretations and codes that
were not indicate the comments of participants were modified . Also it was tried that to participants have
diversity in terms of age, sex and type of cosmetic surgery. The interviews transcript was revised by the
observer that is the extracted codes and classifications has given to faculty members and was investigated and
there was high agreement among the extraction results.
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Moral considerations
This article is a part of the adopted results of a doctoral nursing thesis. Which is approved by the ethics
committee of the University. The agreement of authorities were taken into consideration before starting the
research.at the beginning of the interview, the goal of the research, the interview method, the confidentiality of
data and their freedom for enter or exit the study were explained to participants and their oral consent was
obtained for participate in the study. The time and location of interview coordinated with participants so that
they had enough time for speaking and participate in interview by adjusting their programs
Results
Analysis of data specified two categories which are include: centrality of appearance in options and appearing
behavioral patterns which are derived from appearance. These two classes specified an overall class or common
theme, namely ‘the superficial look ‘as the concern factor of men and women from body image and accepting
cosmetic surgery.
Table 1: the obtained results of interview analysis
Sub-categories
Acceptance for employment and income
Marriage, rely on appearance

category
Centrality of appearance in
options

The superficial look of people

To exposure of negative judgement
Being located under dishonor

The main category or common theme
of categories

Appear behavioral patterns
derived from appearance

Category 1: Centrality of appearance in options
Today extreme tendency of people to beauty and centrality of beauty in their lives is due to being importance of
appearance among people which is increased as a standard for valuation. The beauty and appearance is
considered as desirability standard and even a tool for success and enter to higher degrees and is a glamorous
power and weapon in marriage and gaining job and income. When the individual’s, family, education level and
adherence to moral values is placed in the lower positions of in comparison with appearance and type of peoples
coverage.it is normally that the peoples society feel themselves in a race that they should spend everything
which they have for gaining these success. The centrality of appearance in options is the first basic category in
the experiences of participants which includes two sub concepts of ‘acceptance for employment and income’
and ‘marriage rely on appearance.
That sayings of surgery experiences of men and women indicates that acceptance for employment and income is
of important factors it focus on appearance and beauty. Having better face increases the chance of success and
employment on the participants express:
“So, it was very important for me to have a good appearance. When you are looking for a job and high social
position on of the criteria is beauty…surely you must have a good appearance to be selected for that job.” (22
years old man, single, free job)
The other participant confirms his sayings: “at the present going to work and finding some jobs for men
especially women in our society is subject to their beauty, I had gone to very places for working and I had
witnessed that they only care about beauty rather than sobriety, veil and my behavior …they only look if you are
beauty or not? Then they permit you to work there…” (26 years old women, single and student).
most interviews referred to standard and criteria in selecting spouse and they are believing that beauty
appearance is the main criteria for selecting spouse and marriage, thus you must be beautiful to be
acceptable.one of the interview says: “people are very superficial… it is not important for them that the party
whether a good girl or not…they are look who is more beautiful….they are searching such girls….” (35 year old
women, single, employed).
Another participant says: “most of the people search beauty….whatever the party is more pretty he or she is
more acceptable…it’s not important for present people of our society what the individual is …..It is essential for
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them enough that the party is pretty…it is not important for them that they are marry with a good and gently
human or with a scarecrow...” (27 years old man, MA degree and teacher.)
From the view of participants, only lack of confidence is not the case but sometimes it is community that force
them to do so. Materialist and appearance oriented values have been substituted by reasoning and thought
excellence.one of the participant who is dissatisfied from his appearance says: “ it is because of our people
,because our people have superficial look …they first look to your appearance for doing everything then to your
perception and intelligence. This is caused to not satisfy from my appearance and always attempt to cosmetic
surgery... "(26 years old women, single, bachelor degree and employed).
Therefore we can say that according to people, being exposure to the selections, on the basis of beauty and
appearance has forced them to improving their appearance.
Category 2: Appear behavioral patterns derived from appearance
This is one of the basic categories existing theme in the participants experiences and it is contain two subcategories “To exposure of negative judgement” and “Being located under dishonor”. The prevalence of
cosmetic beauty is rooted from places that focus on appearance has increased and the personality of people is
judged from their appearance. Therefore people aspire that come to eye prettier. Thus in the present world the
appearance create the greater part of the judgements and leads people become more sensitive to their body
image that has facilitated take action to manipulation of body. A participant states that: “once at the university I
had problem with some of my friends …my appearance has caused to give negative comments about me. they
thought that I am a belligerent man…in the first phase face caused that people make judgments about you…if
you a good guy but your appearance is bad they make negative judgements about you and in reverse ..” (27
years old man, married, MA degree, teacher).
another participant refers to his direct experience from being judged based on appearance by others and says: “
one we wanted to make voting in a group and everyone state his/her comments…I heard some said behind me
what comment he wants to say with that ridiculous figure!!!…it means they judged without know my
comment… people consider the good appearance as a pre requisite for other things such as good family, good
education and other things…” (33 years old women, single ,student).
Another participant confirms : “ suppose two offender if their crime is the same and they would go unto a judge,
the judge punishes less the offender who is more beautiful , unfortunately beauty have more influence over
judgement… since I work in the community I see that a colleague who is more beautiful tolerate with he/she
more …” (42 years old, women ,associate degree, employed).
another participant in response with this question ,is only your trends has been important or you think that others
influenced your decision for surgery? she responds : “ I can say that it was not only my wish ….in the first phase
we are in touch with the community…when we are go to a place, if we are beautiful they deal with us
better…but if you have simple appearance, they think that you are a stranger low level person…. You will see
so much disrespect and distrust that you force to do such surgeries, even it is dangerous to your health…” (52
years old women, married, associate degree and housekeeper).
Another participate states : “ when a person did cosmetic surgery ,we see that all people deal with he/she such
that he had not that personality before…he/she would be communicated much better…when we see such
behaviors would think that why not me do this? ” (26 years old women, Bachelor degree and employed).
Although these types of experiences has not happened for the individual but he conceives that, appearing the
behavioral patterns derived from appearance, is important so that it gives a beautiful-oriented mentality and
creates such measures such as doing cosmetic surgery in the person. ” when I was spending my military
education course I saw that soldiers who had good appearance, the commander had much more intimate
behavior…but soldiers who had not good appearance always being mistreated. When a person sees This
behaviors, it effect on him / her Very much That he/ she tends to cosmetic surgery…” (22 years ole men,
diploma .single and soldier)
Another participant referring to importance of face beauty, Emphasizes on Tendency to establish more and
better social relationships and Being located under respecting and confirming and says: “ It cannot be denied.
When a person have a good appearance definitely you have good behavior with he/she…you will speak better…
more respect him/her…I as a boy like to have more speaking with a person who is more beautiful..” (26 year
old man .associate degree. Married, free job).
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Therefore the priority of person’s appearance as compared to other features such as family, education and
ethic from the perspective of some participants is such that Overshadowed the behaviors and interactions of
other people, so that creates a kind of temptation to reaching a desirable form in them.
Discussion
This study has been done with the purpose of understanding worry from emergence body image and accepting
cosmetic surgery from the perspective of of Iranian men and women .According to comments of participants in
this study, the superficial looking of people is the agent of their worry from body image. The experience of
participants indicated that comparing people with each other is done according to visible assets such as beauty.
The superficial look of people creates a standard that people suppose that not entering to comparison market,
moves them away from opportunities such as job and marriage. The obtained results from the surgery
experiences of participants suggested that superficial looks of people in the social interactions cayuses to
becoming more sensitive to their body image and as a result body manipulation. Results of present study is
consistent with some conducted studies.
Saleh Ahmadi(2012), Sohrabi (2012), Toosi (2007), cook (2006) and Sarwer (2006) have expressed in their
studies that people attempt to surgery because of worry about lack of acceptance of appearance in the
community, because having good appearance increases the chance for a special job, employment and successful
in a profession (41)(42)(43)(44)(45) .
Paul Hix (2011) in his study states that physical attraction plays a significant role in the people’s relationship.
The attractive people have more work suggestion in comparison with not-attractive people (46).according to
Swami (2009) the increasing importance of appearance attraction and its importance in the individuals positions
is depended on the ideal and complete appearance (21).Daniel (2009) express in his study, the western culture
makes girls and women so gregarious that they must be evaluated according to their appearance and figure not
according to their personality. Since their body is exposure under others gaze and evaluation. This causes to
women’s excessive pre occupation to their appearance and body which has consequences such as increasing
body monitoring, shame from the body, nutrition disorders, body dissatisfaction, undermining self-esteem and
depression.it is supposed that some behaviors including cosmetic surgery is an attempt to reducing this
outcomes (47 ). Enayae et al (2011) states in his qualitative study that an imagination that a women has is a
response to the superficial attitude of the society. This attitude causes that women use the available facilities
such as cosmetic surgery (32). Mokhtari (2011) express in his qualitative study: the cultural background that
surrounded women is the context of superficial culture, the appearance centrality wave in the society involved
people whether they like or not, the people follow it without having a logical reason for that (48).
The superficial look of people will be followed by common behavioral patterns based on appearance. The
experience of participants indicated that, the appearance of people in the social communication is the basis of
judgements and behaviors such as respect and trust and not focused on the innate. Therefore the worth of the
appearance in comparison with innate has caused that participants give more importance to their body image.
Results of participants view is consistent with some conducted studies. Farnham et al (2012) resulted that the
social pressures over women is for match with the social ideas of attractiveness because discrimination against
women attractive in the society is less (49).Rangmong et al (2011) express that women focus on their
appearance because they are concern that how others judge them based on their physical appearance (50). Cash
and Pruzinsky (2002) state that people judge others according to their appearance and their behavior with them
is different so that attractive people are more popular than others (51). Khanjani et al (2012) in their research
note that: society is focuses on attractiveness, comparing people in terms of appearance and respect the beautiful
people and facilitate affairs of them and better feelings due to appearance can sensitive a person to his/her body
(52). Mac Arvin and Mac Danial (2002) state that focus on appearance is the requirements of modern society.
Focus on appearance and make interpretation on the appearance, in the world of short and superficial world has
reached to a point that the appearance of each individual becomes a criteria to measure his/her existential value.
(53).
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Conclusion
From the perspective of the participants, superficial behavior makes people pay more attention to body image. Take
action for cosmetic surgery is a practice that people do in the face of the superficial attitudes of the people.
Acceptance for employment and income or marriage, based on appearance, not reality and morality has led to
extreme attention of people to appearance and their daily concerns. The superficial attitudes is a prominent factor in
the forming negative body image in the individuals that has influences so many people. The formed behaviors as a
result of superficial look of people such as going under negative judgement and being dishonor has caused to more
attention to appearance and beauty. Therefore people have to change their appearance and do everything in order to
satisfy society. Given that our country is one of the youngest countries in the world and young people constitute a
significant percentage of the population. Achieve to results in this field will provide valuable information on the
mental health of the community, therefore it can have important strategies for health, education and treatment
centers to reduce unpleasant and painful emotional states of people and added to the power of encounter to pressures
and stress. From the other hand the relationship between health, economic and social sectors and policy making in
line with reaching goals of the society seems necessary.
This study has been done in the west of Tehran as a qualitative study. Therefore like all qualitative studies has
limitations in generalizing of the results and it is necessary to be repeated at another locations and with different
culture conditions. Other limitations of this study were only considered cosmetic surgeries. While the other cosmetic
surgeries is done in our country. Therefore the experience of those who had done other cosmetic surgeries is remain
unknown to researchers.it is recommend that in the future studies the experience of those has done other cosmetic
surgery and have behavioral consequences of body dissatisfaction to be investigated.
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Abstract
Considering to the importance of fear memory in the creation of many mental disorders and the role that
fear extinction memory can play in treatment of these disorders. In recent years, increasing research has
been done on the affecting factors in the various stages of fear extinction memory formation. On the other
hands, several studies indicated that tDCS can alter some of cognitive behaviors such as memory
impairment and dementia. So in this study, we have investigated the effects of tDCS on the acquisition of
fear extinction memory. In the study 80 male mice (NMRI) were randomly selected and divided into two
arms, including LPFC and RPFC arms. Each arm was divided into four subgroups including control, sham,
anodal and cathodal stimulation groups. Special electrodes were placed on the mice skull by stereotaxic
apparatus on PFC regions. Then by using the tDCS device, electrical stimulation (0.2 mA, 4TD) was applied,
according to the special protocol of tDCS application. Statistical analysis showed that anodal tDCS in the
LPFC was caused augmentation of fear extinction memory in the acquisition stage while cathodal tDCS in
the LPFC could cause debilitation of the fear extinction memory in the acquisition (weakly) .Anodal and
Cathodal tDCS in the RPFC did not show any effect on fear extinction memory formation.. It seem that
anodal and cathodal tDCS affects more on the left hemisphere LPFC.
Keywords: prefrontal cortex- fear memory -fear extinction memory – acquisition - tDCS.
INTRODUCTION
Despite the crucial role that fear memory plays on the lives of animals especially human, they can be the origin of
the creation of many progressive psychological disorders such as phobias and PTSD (post-traumatic stress disorder)
(1,2,3,4 ). For this reason, reduction and control of these two phenomena have long been of interest to many
researchers. Now for reach to this purpose, in the lab conditions, is used from the two methods of drug therapy and
behavioral therapy. In the medication method, the drugs used to prevent the reconsolidation of fear in their fear
memory (such as protein synthesis inhibitor drugs).This method is called reconsolidation blockade (5,6).In the
behavioral therapy from Fear Extinction Paradigm is used. In the method, with repetition of CS (conditioned
stimulus, usually a tone or a light) stimulation in a long time, in the absence of US (unconditioned stimulus, such as
a footshock) stimulation that we see a progressive decrease in the expression of fear (7,8,9).It should be noted that
the clinical application of these methods has limitations. We are faced in the Reconsolidation Blockade with
potential pharmaceutical toxicity and in the Fear Extinction Paradigm with low durability and low stability.it should
S126-18
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be noted that the second method is much less dangerous than the first method and that Fear Extinction Paradigm is
why research on it is important (8,9,10).the fear extinction research mainly try to answer to three questions :Is the
fear extinction a new learning and new memory or a habitual process ? What is neural and cellular-molecular
mechanism of fear extinction? What factors can influence on the different states of fear extinction formation? (3,6).
Considering to the important of this method and in response to the third question, in this study we have tried to
investigate the effect of tDCS on different stages of fear extinction memory formation (Acquisition consolidation
retrieval). The tDCS is a non-invasive and painless method that used electrical directed current and constant field to
stimulate different parts of the nervous system, especially the cerebral cortex. Nowadays the effectiveness of tDCS
on cognitive functions and its applications in the treatment and control of many psychiatric and neurological
disorders has been proven (11,12,13,14,15). In the tDCS method, can be applied two types of brain stimulation, one
Anodal stimulation and one Cathodal Stimulation. Research has shown that anodal stimulation have a excitatory
effect and cathodal stimulation inhibitory effect(16,17,18) but recent study have shown that excitatory or inhibitory
being stimulation, not only depends on the type of electrode but also depends on the field and current intensity, time
and spatial location of stimulus electrode relative to their below neuron structures(19,20).
MATERIALS AND METHOD
Subjects
80 NMRI male mice (25-30 ± 2 gr) was used in this study that were taken from house animal of Tehran University
Of Medical Science Animal Laboratory. These mice were kept under standard conditions (12h: 12-hour light/dark
cycle ; lights- on 07:00 – 20:00) at temperatures between 22±3ºc with free access to chow pellets and tap water. In
the experiment we tried to use a procedure that minimizes the number and suffering of animals (21). This research
was conducted in accordance with the Guide for the Care and Use of Laboratory Animals of the National Institutes
of Health (NIH) publication No.85-23, revised, 2010 and was approved by Tehran University of Medical Sciences
ethical committee.
Apparatus
For tDCS was used Active Dose II (Activatek Company-Taiwan) device after calculating the error. Stimulation
electrode made of a plastic tube-shaped structure with an inner diameter of 2.1 mm and contact area of 3.5 mm 2 (to
prevent the bypassing of currents or shunting effect) (22) which was surgically placed over the skull. Connect the
electrode was done indirectly through the saline normal liquid (0.9%) (To create the prefect connection and avoid
injury).The counter electrode (a carbon electrode) was placed inside a saline-soaked sponge applied over the ventral
thorax. The subject was placed in a custom-made restraint box in order to stop the move.
Fear conditioning memory task
Fear conditioning was used from an acoustic insulated chamber to size 55×53×67 cm 3 that was equipped with a 24
watt bulb for light, two speakers and a video camera. The speakers could produce audible sound with 4KHZ
frequency and 35dB intensity for CS as well as the chamber was attached to foot shock system for US.
Surgery
For implantation of stimulation electrode on the skull, the subjects were anesthetized with a combination of animal
Ketamine (50mg/kg) and xylazine (5mg/kg) and intraperitoneal injection then were placed in stereotaxic device. The
surgery were performed in the sterile conditions and at temperature of 37 oc(22).Location of stimulation electrode
was determined using stereotaxic surgery and according to the atlas of Paxinos and Franklin 2000 ( 1cm ML and 1
cm AP relative to the Bregma point in the LPFC and RPFC regions). Stimulation electrode was fixed on the skull by
dental cement.
Procedure
The subjects divided into two main groups of LPFC and RPFC for each of the fear extinction memory stage of
Acquisition ..Each of the main groups were divided into four subgroups control, sham, anode and cathode. In each

S126-18

Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 6
subgroup were placed 10 male mice.In the examination was achieved in three days, according to the following
recipe (Figure1).

Day1

Day2

Train

Learning

Day3
Retrieval

Fear Extinction

Fear Condition
Fear Extinction

Test

CS+US

Figure1.Fear Extinction Acquisition + tDCS
First Day (Fear Conditioning)
For all groups was doing fear conditioning on the first day. The subject was transferred to the conditioning chamber
(cleaned with a 79.5% water/19.5% ethanol to provide a distinctive olfactory cue) with a electrical foot shock(metal
rod floor).After180 seconds (without receiving tone or shock, to reduce stress and acclimatization ) mice received
30s, 4 kHZ, 34dB tone (CS) and a 2s, 0.6 mA electrical food-shock (US) (during the last 2s of the CS).This paired
stimulation was repeated four times at intervals of 60s.Finally, a time 120s without stimulation was provided for
memory consolidation before returning to the home cage. Stimulus presentation was controlled by the Video camera
system (23,24)
Second Day (Fear Extinction learning)
Fear extinction conditioning was carried out for all groups on the second day. The subject was transferred from
animal house to different experimental room and was placed in the conditioning chamber, after 180s was exposed 50
×30 s CS without US (5 s no-stimulus interval) a time 120s without stimulation was provided for memory
consolidation (25)
Third Day (Behavioral Test)
Fear extinction recall was conducted for all groups on the third day using the same procedure as the previous day.
For measurement of tDCS effect on fear extinction memory (in the all stages of fear extinction memory formation),
Index of ear was freezing time. Freezing time was measured by video freeze system.
(To exclude the possibility of interference between pain perception threshold and depression in mice to the fear
extinction memory formation was conducted Hot-Plate and Locomotion tests.)
Stimulation Protocol
The tDCS was carried out to 0.2mA intensity for 20 minutes (4TD) for the each of the groups, excluding control
and sham groups, after surgery and implantation of stimulation electrode. The stimulation of the acquisition group
was applied at the beginning of the learning stage of fear extinction on the second Day while the consolidation group
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stimulated at the during 120s after the learning stage of fear extinction on the second day. The retrieval group was
stimulated at the beginning of the retrieval stage of fear extinction on the third day(Figur2)

tDCS
0.2mA -4TDtensity

)
Day1

Day2

Day3

Train

Learning

Retrieval

Fear Condition

Fear Extinction

Fear Extinction

CS+US

Figur2.Acquisition Stimulation Protocol

Statistical Analysis
In this study was performed statistical analysis by SPSS software (version 24). The results were presented as
mean±S.E.M. The effect of tDCS on fear extinction memory formation stages was analysed by statistical tests of
Repeated Measure and Post-hoc. Freezing time was considered to evaluate of the effect of tDCS. Significance level
was considered P≤0.05 to reject H0.
RESULTS
Effect of tDCS on the acquisition stage
LPFC
Inorder to evaluate the use of Repeared Measure Test was performed Mauchly's Test of Sphericity and it was found
that there was no Sphercity assumption so the modified tests of Greenhouse Geisser and Huynh Feldt were used that
considering the significance of these tests (p<0.001) , it was shown that tests of within-subjects for Anodal and
Cathodal Groups are significance (Table 1,3).Then Repeated Measure analysis show that there is significant
difference between control group and anode tDCS (F (1, 18) =21.939 P<0.01) (Table 2)(Figure3) and there was
significant difference between the cotrol group and cathode tDCS (F (1, 18) =8.837 P=0.008)(Table 4) (Figure 4).

Table 1 : Tests of Within-Subjects

Table 2 : Tests of Between-Subjects Effects

(LPFC Control Fear Extinction-Anodal tDCS Fear Extinction)
Control Fear Extinction*Anodal tDCS Fear Extinction)
Source

df

Sum of
Squares

F

1

137.224

Error

153

363.400

56.990

df

Sum of
Squares

F

Sig.

Groups

1

137.224

21.939

<0.01

Error

18

112.588

(LPFC

Sig.
G-G
F

Time

Source

H-

<0.01 <0.01
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G-G:Greenhouse Geisser

H-F:Huynh Feldt

Figure3
Table 3: Tests of Within-Group

Table 4: Tests of Between-Group Effects

(LPFC-Control Fear Extinction-Cathodal tDCS Fear Extinction )
(LPFC-Control Fear Extinction*Cathodal tDCS Fear Extinction)

Source

df

Sum of
Squares

F

Sig.
G-G
F

Time

1

50.474

Error

153

530.750

14.550

G-G:Greenhouse Geisser

Source

df

Sum of
Squares

F

Sig.

Groups

1

50.474

8.837

=0.008

Error

18

102.806

H-

<0.01 <0.01

H-F:Huynh Feldt

Figure4
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RPFC
For evaluate the use of Repeared Measure Test was performed Mauchly's Test of Sphericity and it was found that
there was no Sphercity assumption so the modified tests of Greenhouse Geisser and Huynh Feldt were used that
considering the significance of these tests (p<0.001) , it was shown that tests of within-subjects for Anodal and
Cathodal Groups are significance (Table 5,7).Then Repeated Measure analysis show no significant difference
between the anode group and control (F (1, 18) =2.406 P=0.138)(Table6)(Figure4) as well as there was no
significant difference between the control and cathodal groups (F (1, 18) =2.897 0.106). (Table8)(Figure 5)

Table 5 : Tests of Within-Subjects
(RPFC-Control Fear Extinction-Anodal tDCS Fear Extinction )
(RPFC-Control Fear Extinction*Anodal tDCS Fear Extinction)
Source

df

Sum of
Squares

F

1

20.262

Error

153

269.350

11.509

G-G:Greenhouse Geisser

Source

df

Sum of
Squares

F

Sig.

Groups

1

9.894

2.406

0.138

Error

18

75.035

Sig.
G-G
F

Time

Table 6 : Tests of Between-Subjects Effects

H-

<0.01 <0.01

H-F:Huynh Feldt

Figur4
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Table 7 : Tests of Within-Subjects
(RPFC-Control Fear Extinction-Cathodal tDCS Fear Extinction
(RPFC-Control Fear Extinction*Cathodal tDCS Fear
Extinction)
Source

df

Sum of
Squares

F

Sig.
G-G
F

Time

1

20.262

Error

153

269.350

11.509

G-G:Greenhouse Geisser

Table 8 : Tests of Between-Subjects Effects
)
Source

df

Sum of
Squares

F

Sig.

Groups

1

20.262

2.897

=0.106

Error

18

125.912

H-

<0.01 <0.01

H-F:Huynh Feldt

Figur5
CONCLUSIONS.
LPFC
Scrutiny of statistical analysis results in the study represented that anodal tDCS in the acquisition stage can
augmented fear extinction memory.
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The statistical analysis outcomes in the LPFC indicated that cathodal tDCS in the acquisition stage can debilitate
fear extinction memory.

RPFC
In the research, the statistical Repeated Measure analysis results determined that anodal and cathodal tDCS in the
acquisition stage cannot make any change in the fear extinction memory.
DISCUSSION
In this research we tried to answer two questions, firstly whether transcranial direct current stimulation could impact
on the fear extinction memory that was created by polovian method? Second, what is the effect of the stimulation on
each of the Acquisition stage of the fear extinction memory formation? We were able to show that the tDCS can
provide a positive response to the two questions which must be confirmed by further investigation. Unlike the other
stimulation technologies such as TMS, VNS and DBS, tDCS is a true neuromodulator. Effect of tDCS on the neuron
system is not neuronal firing and action potentials, but to increase or to decrease of the membrane polarity and
changes the probability of firing of neuronal system, so, it should be noted that tDCS only increases excitatory and
inhibitory capability of neuronal system. According to what was said can be explained that applying tDCS before
CS, changes the polarity of the membrane and the probability of firing in a given condition.
The neuroimaging, pharmacological, lesion, electrophysiological and stimulation studies have indicated that a
network of brain regions involved in fear and extinction phenomenon. The most important of these regions include
the amygdala, hippocampus, ventromedial prefrontal cortex, dorsal anterior cingulate cortex, and the insular cortex.
The stimulation and increase or decrease the activity of amygdala (26) can be caused to augmentation or reduction
in the acquisition of conditioned fear and its extinction. The hippocampus plays the role of a modulating for
contextual information relevant to both fear learning and fear extinction (27,28,29, ). The insular cortex is activated
during the process of CS+US (Linnman C et al., 2012, Büchel C ET AL., 1998). The investigates have determined
the most important brain regions association to fear extinction memory formation stages are PL (perlimbic cortex)
and IL (infralimbic cortex) in the mice (Milad MR et al., 2002) that Homologs of these regions in the human brain
(at least at the functional level) include of the dACC and vmPFC respectively (Pitman RK et al., 2012, Muler D et
al., 2008, Burgos-Robles A et all 2007). Perlimbic cortex (PL) is essential for encoding and expression of
conditioned fear. (17–20)In versus, the infralimbic cortex (IL) plays an important role in fear extinction formation
stages (the acquisition and consolidation and retrieval) (30).We believe, it is possible that tDCS can lead to change
of excitatory and inhibitory levels of these regions to create the observed effects. The idea must be tested by further
research.
In the study, anodal tDCS in the LPFC was caused augmentation of fear extinction memory in the acquisition stage
while anodal tDCS in the RPFC did not show any effect on fear extinction memory formation. The cathodal tDCS in
the LPFC could cause debilitation of the fear extinction memory in the acquisition (weakly) stage whereas the
cathodal tDCS in the RPFC did not show effects on this stage. It seem that anodal tDCS affects more on the left
hemisphere LPFC (the more research is needed).This may be related to differences in the cognitive mechanisms
between the two hemispheres. Expressed its cause, the wider and deeper research needs.
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Abstract
Objective: This study was designed to determine the level of stress among health care providers (HCPs)
working at emergency departments (ED) in two referral hospitals in Iran.
Study Design: The Occupational Role Questionnaire (ORQ) was administered to the staff of emergency
departments. High scores suggested significant levels of occupational stress. T scores ≥70 indicate
significant maladaptive stress. Scores in the range of 60-69 show mild levels of maladaptive stress. Scores in
the range of 40-59 suggest as being within normal range. Scores below 40 are interpreted as a relative
absence of occupational stress.
Results: Two hundred forty seven people (64.2% female) completed the ORQ. The mean age of the
participants was 30.5 (±5.55 SD). There was no significant difference in mean subscale scores between
genders. Staff who worked at night had significantly more abnormal scores than did day and rotating shift
workers (P < 0.05).
Conclusion: This study suggested that stress was relatively common in staff of ED; however, certain role
stresses appear to be higher considering gender, shiftwork, occupation and hospital in which they worked.
The results could be used by stakeholders to help recognize stress and to implement effective strategies to
cope with stress in all personnel working in ED.
Introduction
Emergency medicine (EM) is a unique specialty whose focus is upon providing broad range of acute care whenever
it is needed (1, 2). Because emergencies happen at any time of the day or night and require immediate expert care,
shiftwork is an essential component of EM practice around the world (3). Unfortunately, as shiftwork is opposed to
the human circadian system (4), it may lead to deleterious effects on physiological, psychological and psychosocial
aspects of individuals, organizations and communities. Moreover, being a potent source of stress (4), shift and
especially night shiftwork is a serious concern for health care providers (HCPs) and a risk factor for many diseases
(5-8).
Several studies found that emergency department (ED) staff are exposed to a wide range of sensory stimuli (ringing
phones, rushing people, beeping monitors) and stressors (time pressure, workload, staff shortage, and lack of
teamwork) (9). In addition, demanding care, such as care for difficult or dying patient, was reported as the most
stressful aspect of nursing (10). Stress is a state of bodily or mental tension resulting from factors that tend to alter
an existent equilibrium (11). dependent upon personality, prior experience, coping mechanisms, and the availability
of social and managerial support (12). Hence, we used the Occupational Role Questionnaire (ORQ) in order to
objectively evaluate the level of stress among health care providers (HCPs) working at emergency departments in
two referral hospitals in Iran.
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Methods


Study design

This was a national, multicenter, non-interventional cross-sectional study on emergency department staff. The study
was carried out in 2 referral hospitals (one general hospital and one psychiatry hospital) in Tehran, Iran composed of
emergency admissions and emergency bed wards. These two centers are located at the center of Tehran; hence, they
may represent other referral centers in the city. The nurses in the ED worked either in the admission or bed ward,
whereas the medical physicians covered both places.
Participants were recruited between October 2012 and January 2013. All subjects were given needed structures to
fill Occupational Roles Questionnaire (ORQ) portion of the Occupational Stress Inventory-Revised (OSI-R). We
used OSI-R, since it is convenient and can be administered in 30 minutes, widely applicable and was normed on
more than 900 adults in 130 different occupations. Revisions include new and revised items, and norms for gender
and specific occupational categories (i.e., executive, professional, technical, administrative support, public
service/safety, and agricultural/production/laborer). Also OSI-R is reliable and valid. The coefficient alpha for the
ORQ portion of OSI-R was 0.88. The questionnaire aimed for assessing the person’s six dimensions of stress: role
of workload, role of incompetence, role of ambiguity, role boundary, responsibility and physical environment. The
“role of workload” dimension assessed the person’s position concerning the demands of workplace. The “role of
incompetence” dimension assessed appropriateness of skills, individual education and training and practical features
with workplace needs. The “role of ambiguity” dimension assessed the individual’s awareness of priorities,
workplace expectations and the evaluation criteria. “Physical Environment” concerned with the workplace, in which
the individual was exposed to. Each of the six dimensions mentioned above were evaluated by 10 items. Ten
questions make up each scale (answered on a Likert scale) (never, occasionally, often, usually, most of the time),
which was graded from 1-5. High scores suggest significant levels of occupational stress. T scores at or above 70
indicate a strong probability of maladaptive stress. Scores in the range of 60-69 suggest mild levels of maladaptive
stress. Scores in the range of 40-59 are interpreted as being within normal range. Scores below 40 indicate a relative
absence of occupational stress. General information including age, gender, occupation, and shiftwork schedule were
also recorded in this questionnaire. The questionnaire was anonymous to feel free to reflect their real feelings and
perceptions to their work environment.
The study coordinator supervised the processes with keeping personnel list.


Participants

Two hundred forty seven people who were working in the emergency department (Specialists, General practitioners,
Nurses, Nurse aids, Midwives, etc…) were included in the study.
Considering the fact that some conditions may affect mood, subjects were excluded for any of the following criteria:
severe medical conditions (i.e. chronic diseases, cancer, HIV, etc.), psychiatric disorders (including addictive
disorder), acute infectious diseases, pregnancy. Subjects who denied participating in this registry were also
excluded.
Ethics committee approval was obtained from Tehran University of Medical Sciences. All participants signed
informed consent from. In addition, they were free to withdraw at will at any time.


Assessments and Outcome measures

The primary objective of this study was to measure the stress using the Occupational Roles Questionnaire (ORQ)
portion of the Occupational Stress Inventory-Revised (OSI-R) among HCPs and staff in Emergency departments in
2 referral centers, Tehran, Iran. Stress scale was also compared in both genders and day and night shifted staff.


Statistical Analysis

However, the emotional impact of stressors might differ considerably from person to person IBM SPSS for
Windows Version 19 (IBM Corp., Armonk, NY, USA) was applied for the statistical analysis. The data were
analyzed anonymously. Analyses were performed for all participants. Continuous variables were summarized using
descriptive statistics and discrete variables were summarized using frequency tables (n, %). Categorical data were
compared with χ2-test and Cramer’s V. Correlation coefficient was used to indicate the relationship of subscales
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with age and years in practice. ANOVA was also used to see if there was any difference between means of ORQ
subscales considering gender and shiftwork. Binary logistic regression analysis was done considering each subscale
as dependent variable and gender, age, years in practice, and occupation as independent variables. All statistical
analyses were two sided, and a P-value<0.05 was considered statistically significant.

Results
A total of 247 participants were included in the study. The mean age of the participants was 30.48 ± 5.55 and 64.2%
were female. One hundred twenty five (51.2%) worked in a general hospital, 119 (48.8%) worked in a psychiatry
hospital. Table 1 displays baseline characteristics of the participants.
We found that there was not any statistical difference between men and women in occupational stressors but a
significant difference was noted (P < 0.05), with showing higher stress in “responsibility” and “physical
environment” among persons who worked at night. While ambiguity stressors were significantly higher in people
who worked in rotating shifts (Table 2).
It was also revealed that “ambiguity” and “boundaries” were negatively correlated with age and years in practice
while other occupational stressors such as workload, responsibility and physical environment did not have
correlations with age and years in practice (Table 3).
Table 4 shows the different level of occupational stress in participants considering gender, shiftwork, occupation and
hospital in which they work. The analysis demonstrated that greater number of men experienced higher level of
stress in incompetency, responsibility and physical environment compared to women. There was no significant
difference in level of stress between staff of different shiftwork except for physical environment stressors that were
significantly higher in people who worked at night compared to day and rotating shifts. The results showed that
number of people who experienced higher level of stress in responsibility and physical environment was
significantly different between hospitals.
Age, gender, occupation, and diabetes were considered as independent variables in a logistic regression analysis to
evaluate their effects on ORQ subscales as dependent variables. The analysis revealed that gender (female) was
associated with 2.77 fold increase in role workload (CI: 1.40-5.50, P=0.003) (Table 5).
Discussion
Stress may refer to inability to deal with emotions, to cope or the fear of not coping (13). Based on the current
World Health Organization's (WHO) definition, occupational or work-related stress “is the response people may
have when presented with work demands and pressures that are not matched to their knowledge and abilities and
which challenge their ability to cope” (14). Too much volume of patients seeking care, high acuteness of care, and
angry patients secondary to long waiting times to be visited by doctors are common sources of occupational stress in
the emergency department. In a study explaining causes of stress in residents, it was found that the emergency
department setting produced the highest stress scores (15) leading to multiple negative outcomes, including
decreased sensitivity to patients, patient care of poor quality, poor professional attitudes, and reduced quality of
personal life (16). Objective measurements of the level of stress need to be identified to assess interventions in stress
management. Thus, the present study was to evaluate the level of stress among health care providers (HCPs)
working at emergency departments in two referral hospitals in Iran., probably representing all referral centers in the
country.
Faculty members, residents, general practitioners, nursing, and technical staff were recruited in this study as all
personnel working in the emergency department are influenced by the same work-related stress. Our study
suggested that stress was relatively common in emergency department staff. In one study 76% of the emergency
staffs rated their job as the “extremely stressful “range (17). Firth-Cozens noted that the proportion of doctors
showing above threshold levels of stress was around 28%, in cross-sectional and longitudinal studies, compared to
around 18% in the general working population range (18). The frequency of anxiety and stress among doctors
working in emergency units was 28% in Denizly, Turkey and NewYork, USA (19, 20). In Iran this statistic varied
from 40-50% in nurse population in different centers (21, 22).
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We found that shiftwork specifically working at night was a risk factor for higher stress in physical environment
subscale. Physical environment subscale measures exposure to noxious substances, unpleasant odors, heat, cold,
wetness, erratic work schedules, and feelings of personal isolation. Furthermore, burnout seems to be one of the
most common manifestations of distress among physicians especially who work at night, with studies suggesting a
prevalence of 35% among medical oncologists, 38% among radiation oncologists, and 28% to 36% among surgical
oncologists (23).
High scores in role ambiguity demonstrated an unclear sense of what the subject was expected to do, how he/she
should have spent his/her time, and how he/she would have been evaluated. Moreover, high scorers in role boundary
showed feeling caught between conflicting supervisory demands and factions. As expected, it was revealed that
people with more work experience in the ED had lower score in role ambiguity and role boundary.
Conclusion
The present study evaluated occupational stress in emergency department staff using occupational role
questionnaire. When using a validated tool, our study suggested that stress was relatively common in emergency
department staff. Certain role stresses appear to be higher considering gender, shiftwork, occupation and hospital in
which they worked. This information could be used by stakeholders to help recognize stress and to implement
effective strategies to cope with stress in all personnel working in ED.
Limitations
Our study has several limitations. The findings from this study may not generalize to other settings. Any given
hospital may have more or fewer stressors. In addition, the degree of overcrowding may vary considerably from
hospital to hospital resulting to different level of workload and stress.

Table 1. Baseline characteristics of the participants

Age (y)
Gender n, %
Female
Male
Years in Practice
<1
1-5
6-10
> 10
Shiftwork
Day
Night
Rotating
Hospital
General
Psychiatry
Occupation
Specialists
General Practitioners
Nurses
Other
Data have been shown as Mean ± SD or Percent

Total
N=247
30.5 ± 5.55
154 (64.2)
86 (35.8)
62 (25.1)
104 (42.1)
43 (17.4)
38 (15.4)
26 (10.5)
23 (9.3)
198 (80.2)
125 (51.2)
119 (48.8)
86 (34.8)
67 (27.2)
73 (29.5)
21 (8.5)
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Table 2. Statistical associations between gender, shiftwork and ORQ subscales
Gender
Shiftwork
P-value
Male
Female
Day
Night
Workload
29.97 ±
31.03 ± 6.31
0.24
30.34 ±
32.17 ±
7.67
6.17
4.60
Incompetency
28.46 ±
28.86 ± 6.16
0.68
30.38 ±
30.82 ±
8.88
6.20
13.78
Ambiguity
24.62 ±
25.89 ± 7.74
0.20
25.73 ±
21.04 ±
6.58
6.68
8.07
Boundaries
27.98 ±
28.92 ± 5.86
0.25
29.84 ±
28.04 ±
6.41
5.28
8.14
Responsibility
29.67 ±
29.30 ± 4.83
0.66
27.92 ±
34.08 ±
8.30
3.82
13.63
Physical
23.69 ±
24.54 ± 9.01
0.44
21.50 ±
30.21 ±
environment
6.49
5.63
7.44
ORQ: Occupational Roles Questionnaire

Rotating
30.59 ± 7.10

P-value
0.55

28.23 ± 6.14

0.12

26.02 ± 7.29

0.009

28.53 ± 5.94

0.52

29.0 ± 4.86

< 0.001

23.77 ± 8.26

< 0.001

Table 3. Correlations of ORQ subscales with Age and Years in Practice
Age
Workload
0.07
Incompetency
-0.15
Ambiguity
-0.26
Boundaries
-0.22
Responsibility
-0.027
Physical environment
-0.09
ORQ: Occupational Roles Questionnaire

P-value

Years in Practice

P-value

0.30
0.02
0.001
0.001
0.678
0.145

0.05
-0.06
-0.38
-0.19
0.08
0.024

0.47
0.38
0.001
0.002
0.19
0.71

Table 3. Correlations of ORQ subscales with Age and Years in Practice
Age
P-value
Years in Practice
Workload
Incompetency
Ambiguity
Boundaries
Responsibility
Physical environment

0.07
-0.15
-0.26
-0.22
-0.027
-0.09

0.30
0.02
0.001
0.001
0.678
0.145

0.05
-0.06
-0.38
-0.19
0.08
0.024

P-value
0.47
0.38
0.001
0.002
0.19
0.71
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Gender
Male

Female

No-Normal Stress

80

63

Moderate-High Stress
Incompetency
No-Normal Stress

20

37

53.6

83.8

Moderate-High Stress

46.4

16.2

No-Normal Stress

55.8

48

Moderate-High Stress
Boundaries
No-Normal Stress

44.2

52

42

52.3

Moderate-High Stress
Responsibility
No-Normal Stress

58

47.7

4. Level of Stress in ORQ subscales considering gender, shiftwork, occupation, and hospital
Shiftwork
Occupation
P-value
P-value
Day
Night
Rotating
Specialists
GPs
Nurses
other

P-value

Workload
0.006

0.001

69.2

69.6

68.9

30.8

30.4

31.1

65.4

66.7

74.9

34.6

33.3

25.1

48

69.6

48.9

52

30.4

51.1

44

65

47.6

56

35

52.4

42.3

22.7

41.9

57.7

77.3

58.1

96.2

58.8

81.6

3.8

41.2

18.4

0.99

0.46

69.1

69.7

69.4

65

30.9

30.3

30.6

35

75.6

78.8

64.8

73.7

24.4

21.2

35.2

26.3

34.2

28.6

76.4

95

65.8

71.4

23.6

5

40.2

40.6

57.1

83.3

59.8

59.4

42.9

16.7

41.5

54.5

29.2

26.3

58.8

45.5

70.8

73.7

84.5

95.1

67.7

73.7

4.9

32.3

26.3

0.98

0.28

Ambiguity

12.9

55.2

Moderate-High Stress
Physical environment
No-Normal Stress

87.1

44.8

70.3

87.2

Moderate-High Stress
Data have been shown as Percent.

29.7

12.8

0.25

0.13

0.001

0.002

0.17

0.30

0.22

0.009
15.6

28.4
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0.001

0.002

0.01

0.001
8.9
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Table 5. Logistic regression analysis of age, gender, occupation, years in practice and ORQ subscales

Workload

Age

Gender

Occupation

Years in Practice

p-value

0.98

0.003

0.98

0.88

odd ratio

1.001

2.77

0.99

0.88

0.92 , 1.09

1.40 , 5.50

0.71 , 1.39

0.59 , 1.57

p-value

0.55

0.00

0.17

0.96

odd ratio

0.97

0.19

1.27

0.97

0.89 , 1.06

0.099 , 0.37

0.90 , 1.80

0.58 , 1.68

p-value

0.015

0.60

0.00

0.99

odd ratio

0.88

1.19

0.32

0.99

0.79 , 0.97

0.62 , 2.29

0.22 , 0.48

0.59 , 1.68

p-value

0.17

0.10

0.002

0.34

odd ratio

0.94

0.60

0.60

1.25

0.87 , 1.02

0.33 , 1.10

0.42 , 0.83

0.79 , 1.98

p-value

0.47

0.00

0.12

0.09

odd ratio

0.97

0.13

1.33

1.56

0.88 , 1.06

0.06 , 0.27

0.93 , 1.89

0.94 , 2.58

p-value

0.67

0.008

0.05

0.62

odd ratio

0.98

0.35

1.49

1.17

0.88 , 1.08

0.16 , 0.76

0.99 , 2.24

0.63 , 2.18

CI for odd ratio

Incompetency

CI for odd ratio

Ambiguity

CI for odd ratio

Boundaries

CI for odd ratio

Responsibility

CI for odd ratio

Physical environment

CI for odd ratio
ORQ: Occupational Roles Questionnaire
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Abstract
Introduction: Pender’s health promotion model is based on concept of health promotion. It is as a guideline
to explain physical, psychological and social processes of diabetic patients for health promoting behaviors.
Therefore, current research aims to determine the relationship between constructs of Pender’s health
promotion model and some clinical parameters in patients with diabetes.
Methods and materials: This is a descriptive-analytic research and it was conducted on 284 patients with
type II diabetes who referred to diabetic clinic in Ahvaz. Simple random sampling was used in this research.
Participants completed demographic, disease information forms and health promotion questionnaire.
Height, weight, blood pressure, fasting blood sugar and glycosylated hemoglobin were measured in
patients. Man-Whitney, Kruskal-Wallis tests were used in SPSS-v.16 to analyze data.
Results: There was a relationship between all model constructs and patients’ FBS. There was a relationship
between interpersonal relations, diet adherence, stress control, health responsibility and HBA1C but there
was no relationship between other constructs and HBA1C. There was a significant relationship between
interpersonal relations, diet adherence, physical activity and BMI but there was no relation between other
constructs and BMI. There was a significant relationship between all constructs and blood pressure of
patients.
Conclusion: According to the relationship between behaviors of health promotion model and some clinical
parameters in patients with type II diabetes, it is suggested to reinforce such behaviors in educational
programs of nurses and improve clinical condition of such patients.
Keywords: Diabetes, Health promotion, Clinical parameters
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As the most prevalent metabolic disease in the world, increasing prevalence of diabetes has created several health
problems in patients1. It has been estimated that over 400 million people will be affected by such disease in 2030 2.
In Iran, over 3 million people are affected by diabetes and they will reach 6 million people in 20303. In addition to
high mortality, this disease is followed by personal, familial and economic problems such that life of these patients
is affected by severe changes in blood sugar, food limitation, frequent injection of insulin, muscular-skeletal
complications, physical inability, sexual disorders, change of mental image and vascular problems 4-7. It is evident
that control of blood sugar is the target of diabetes treatment 8 and self-monitoring is accounted as an important
indicator for control of such disease 9. Self-monitoring of blood sugar, diet adherence and physical activity are
among important indicators of health promotion behavior in patients with diabetes 7-10. Some clinical parameters
such as body mass index (BMI) and glycosylated hemoglobin (HbA1C) have been considered as acceptance of final
health results in such patients 9. Health promotion behavior in patients with diabetes can lead to long term
advantages such as reduction of disease complications and increasing quality of life 11-12. According to Pender,
health promotion is increase of wellbeing and welfare that require changing life style. He defined life style as
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harmonic behaviors in direction of health promotion 13. Pender’s health promotion model is a theoretical view that
studies factors affecting health promoting behavior. According to this model, there are two types of personal
characteristics and experiences that affect behavioral outcomes. The first characteristic is previous behaviors of
individual and the second characteristic is biologic, psychological features and personal experiences. Personal
characteristics and experiences are in contrast with situational and interpersonal effects and they form health
outcomes. Moreover, four variables are specially effective on health outcomes including perceived benefits in
practice, perceived obstacles, perceived self-efficacy and behavior-based sense. Such variables with situational and
interpersonal effects are constructive parts of individual commitment to a practical program. Individual commitment
to practical programs leads to health promoting behaviors. This model acts as a manual to explain driving processes
of diabetic patients for performing health promoting behaviors 14.
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Concerning recent changes in healthcare system in which prevention has changed into health promotion and
important role of nurses in direction of patients’ health promotion, current research aims to determine the
relationship between constructs of Pender’s health promotion model and some clinical parameters in patients with
type II diabetes. Therefore, some indices related to health behaviors of such patients have been identified and an
effective step can be taken in direction of their health promotion.
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This is a descriptive analytical research based on correlation. The study was conducted after approval of research
council of Ahvaz Jundishapur University of Medical Sciences and permission of authorities of community of
patients with type II diabetes referring to diabetic clinic in Golestan hospital. Concerning 95% confidence, 80%
testing power and using NCSS 2007, sample size was estimated 284 individuals based on correlation coefficients
obtained in a similar paper 15. Samples were selected by simple random sampling. At first, a number was allocated
to records of each patient. Then, the number of patients was chosen among numbers randomly based on inclusion
criteria. Inclusion criteria include: the age between 25 and 64 years old, being able to read and write Persian
language, 6 months passed from diagnosis of type II diabetes, not being hospitalized in hospital, having stable blood
sugar (fluctuation of blood sugar less than 180 mg in adult patients and less than 200 mg in elderly patients three
times a month), 6 months passed from the first educational course in diabetic clinic. Exclusion criteria include:
pregnant women with diabetes, patients with unstable blood sugar (fluctuation of blood sugar more than 180 mg in
adult patients and more than 200 mg in elderly patients three times a month), patients that were not educated in
clinic or less than six months have passed from their training. Then, the researcher selected samples using records’
numbers and he/she contacted them via phone numbers registered in patients’ records. After introducing him/herself
and explaining research goal and method, patients were invited to participate in the study. The names of participants
were recorded in time table and it was continued until reaching final sample size. According to time table, 15-25
individuals were invited into clinic in certain work days. Information was collected as follows. Patients invited to
clinic were directed to conference room of clinic. Then, after explanation of research goal and informed consent,
demographic form, disease information form and health promotion questionnaire were given to patients (patients
completed forms within 30-50 minutes). Then, blood pressure of patients was measured using Japanese manometer
alpk-2 model v-500. Nevertheless, weight of patients was measured using Seca digital scale made of Germany with
accuracy of 100 grams and height of patients was measured using seca stadiometer with accuracy of 0.1 cm and they
were recorded in disease information form. Then, patients were directed to sampling room and they were explained
about fasting blood sugar and HbA1C. 4 cc bloods were taken intravenously from each patient (for measuring FBS
and HbA1C) based on blood sampling standards.
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Questionnaires used in the research include: 1) demographic form such as age, gender, marital status, residential
place, education, monthly income, employment status 2) disease information form such as time duration of affection
to diabetes, type of medication, affection to diabetes complications such as hypertension- retinopathy- nephropathy,
drugs, amount of hypertension, BMI, amount of HbA 1C, amount of FBS 3) health promoting life style profile-II that
was rewritten by Pender in 1987 and it was promoted and developed in 1995. The questionnaire contains 52 items
and studies health promotion behaviors within 6 domains including interpersonal relationship that requires
protection of relationships and it consist of friendship (9 items), diet adherence that includes informed selection and
consumption of essential nutrients (9 items), growth of spirituality that is obtained by focusing on development of
internal sources (9 items), stress control that requires identifying and equipping physical and mental sources to
control or reduce effectively stress (8 items), health responsibility that includes paying attention to self-health and
education of health (9 items), physical activity that includes regular participation in mild, moderate and intense
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activities (8 items). Questions were scored by Likert’s four point scale (0= never, 1= rarely, 2= sometimes, 3= often,
4= always). Total score was between 20 and 208. The score below 100 was poor, the score of 150 was moderate and
the score above 150 was good. In subscales, the score below 18 was poor, the score between 18 and 27 was
moderate and the score above 27 was good 16. In Iran the reliability of questionnaire was determined in the study of
Zeidi et al with Cronbach’s alpha coefficient of 0.82 and it was between 0.64 and 0.91 for subscales 17. Also, in the
study conducted by Hosseinnejad and Kalantarzadeh, cronbach’s alpha coefficient was between 0.68 and 0.83 for
subscales16. Moreover, panel of nursing faculty member was used to determine content validity of above
questionnaires. Descriptive (frequency, percent, mean and standard deviation) and analytic statistics (Kruskal Wallis
and Mann Whitney tests) in SPSS version 16 were used to analyze data. Statistical significance level was considered
as P<0.05. it should be noted that all ethical considerations have been paid attention such as taking permission from
ethical committee of Ahvaz Jundishapur university of medical sciences(ethical code: B-92/093), taking informed
consent from patients and confidentiality of patients’ information.
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Results
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Totally, 284 patients with type II diabetes participated in the study including 189 males (66.5%) and 95 females
(33.5%). Mean age of participants was 52.31±9.22. 11.4% of participants were single, 85.6% were married and
3.1% were widows. 62% of participants were housekeepers, 27.1% were employees, 4.6% were workers and 6.3%
were unemployed. 28.9% of participants were illiterate, 53.5% had high school degree, 17.6% had diploma and none
of them had bachelor or higher degrees. Monthly income of most participants was below 7 million Rials, the income
of 32% of patients was between 7 and 10 million Rials and income of 20.1% was above 10 million Rials.
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Regarding the relationship between subscales of health promotion model and FBS of patients, results showed that
there was statistically significant relationship between interpersonal relation (r=0.23, P=0.001), diet adherence (r= 0.51, P=0.04), growth of spirituality (r=0.24, P=0.001), stress control (r= 0.77, P=0.001), health responsibility (r= 0.53, P=0.03), physical activity (r= - 0.31, P=0.001) and FBS (table 1).
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Table1- Relationship between subscales of Pender’s health promotion model with FBS, HBA1C, BMI and age
Subscales of Model

FBS*
P

26
27

r

HBA1C**
P

r

BMI***
P

age

r

P

r

Interpersonal Relations

0.001

0.23

0.01

-0.14

0.01

0.14

0.006

-0.16

Diet Adherence

0.04

-0.51

0.001

-0.89

0.001

-0.82

0.04

-0.12

Growth of Spirituality

0.001

0.24

0.53

-0.03

0.1

-0.08

0.001

-0.3

Stress Control

0.001

-0.77

0.02

-0.7

0.3

0.05

0.4

0.04

Health Responsibility

0.03

-0.53

0.001

-0.22

0.8

0.01

0.3

-0.06

Physical Activity

0.001

0.31

0.05

-0.76

0.001

-0.77

0.001

-0.23

*FBS: Fasting Blood Sugar

**HBA1C: Hemoglobin A1C

***BMI: Body Mass Index
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Study of the relationship between subscales of health promotion model and HBA1C of patients indicated that there
was a significant relationship between interpersonal relation (r= - 0.14, P=0.01), diet adherence (r= - 0.89, P=0.001),
stress control (r= - 0.7, P=0.02), health responsibility (r= - 0.22, P=0.001) and HBA1C but there was no statistically
significant relationship between growth of spirituality, physical activity and HBA1C (P>0.05) (table 1).
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The relationship between subscales and BMI of patients showed that there was a relationship between interpersonal
relations (r=0.14, P=0.01), diet adherence (r= - 0.82, P=0.001), physical activity (r= - 0.77, P=0.001) and BMI but
there was no significant relationship between growth of spirituality, stress control, health responsibility and BMI
(P>0.05) (table 1).
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Regarding the relationship between subscales of health promotion model and blood pressure of patients, statistical
analysis via Mann-Whitney test showed that there was significant relationship between all subscales of this model
and blood pressure of patients (P< 0.05) (table 2).
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Table2- Relationship between subscales of Pender’s health promotion model and Blood Pressure
Subscales of Model

Interpersonal Relations
Diet Adherence
Growth of Spirituality
Stress Control
Health Responsibility
Physical Activity

Blood pressure

Mean rank

P-value

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

113
141
122
130
99
161
110
147
115
139
111
144

0.002
0.03
0.001
0.001
0.009
0.001
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In addition, statistical analyses showed that there was no significant relationship between stress control and age
((r=0.04, P=0.05) but there was inversely significant relationship between other subscales and age ((r= - 0.06 to -0.3,
P<0.05) (table 1). The study of relationship between subscales and gender indicated that there was statistically
significant relationship between growth of spirituality and gender (P=0.01) and there was no significant relationship
between other subscales and gender (table 3).
Table3- Relationship between subscales of Pender’s health promotion model and Sex
Subscales of Model

Interpersonal Relations
Diet Adherence
Growth of Spirituality
Stress Control
Health Responsibility
Physical Activity

sex

Mean rank

P-value

Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

129
140
139
136
118
145
136
137
136
137
136
137

0.29
0.77
0.01
0.91
0.89
0.94

11
12

Discussion

13
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Concerning recent changes in healthcare system that has changed from prevention into health promotion, by using
Pender’s health promotion model, current research aims to study the relationship between constructs of this model
and clinical parameters in patients with type II diabetes.
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When studying the relationship between subscales of Pender’s health promotion model and FBS of patients, results
indicated that there was direct significant relationship between interpersonal relation, growth of spirituality, physical
activity and FBS. In addition, there was inversely significant relationship between diet adherence, stress control,
health responsibility and FBS. In this direction, results of study conducted by Hagerstrom et al indicated that there
was statistically significant relationship between health promotion behaviors and FBS of patients with diabetes (r= 0.106, P=0.013)9. Results of DeSouza et al suggested that there was a significant relationship between health
promotion behaviors and FBS of patients4. It can be said that if patients with type II diabetes have better
performance in diet adherence, stress control, health responsibility and physical activity, amount of FBS will be
reduced considerably. Studying the relationship between subscales of health promotion model and HBA1C of
patients shows that there is an inversely significant relationship between interpersonal relations, diet adherence and
HBA1C but no significant relationship is found between growth of spirituality and HBA1C. Also, it was found that
there was a relationship between stress control, health responsibility and HBA1C but there is no significant
relationship between physical activity and HBA1C. The research conducted by Azartel et al showed that there was
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statistically significant relationship between health promotion behaviors and HBA1C (r= - 0.64, P< 0.001)11 and in
the research conducted by Hagerstrom et al, there was a significant relationship between health promotion behaviors
and HBA1C (r= - 0.202, P< 0.001)9. In the research conducted by Masoudi et al, individuals with favorable
metabolic control had HBA1C lower than 7% and higher empowerment18. Therefore, it can be said that if such
patients perform health promotion behaviors well, they will reduce amount of HBA1C considerably. When studying
the relationship between subscales of health promotion model and BMI of patients, results suggested that there was
a direct relationship between interpersonal relations and BMI and there was an inverse relationship between diet
adherence and BMI. But there was no significant relationship between growth of spirituality, stress control, health
responsibility and BMI. In addition, there was inversely significant relationship between physical activity and BMI.
In the study conducted by Mohamed, BMI of patients with diabetes changed significantly after application of life
style promoting interventions.19 in the research conducted by Hagerstrom et al, results indicated that there was
significant relationship between health promotion behaviors and BMI (P<0.05)9 and such results are consistent with
results of present study (that suggests the relationship between interpersonal relations, diet adherence, physical
activity and BMI) it is while that results of DeSouza et al showed that there was no significant relationship between
health promotion behaviors and BMI in patients with type II diabetes. 20 the reason of differences in results may be
due to different instruments used for measurement of health behaviors in related patients. It can be followed from
results of present research that good diet adherence and physical activity will reduce amount of BMI in patients.
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When determining the relationship between subscales of health promotion model and blood pressure of patients,
results indicated that there was a significant relationship between all subscales of health promotion model and blood
pressure (P<0.05). It means that patients with normal blood pressure have better health promotion behaviors than
patients with hypertension. Azartel et al showed in their study that there was a significant relationship between
health promoting behaviors and blood pressure of patients (P<0.001)11. Also, Hagerstrom showed in his study that
there was a significant relationship between health promotion behaviors and diet adherence (P<0.05). The result is
consistent with present results.9
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Moreover, results suggest that there is inverse relationship between interpersonal relations, diet adherence, growth of
spirituality and age but there was no significant relationship between stress control, health responsibility and age.
There was inverse and significant relationship between physical activity and age (table 2) meaning that the
increasing age reduces behaviors such as interpersonal relations, diet adherence, growth of spirituality, health
responsibility and physical activity. Results of Jones in the USA indicated that there was a direct relationship
between health promotion behaviors and age but such relationship was not statistically significant (r=0.3 to 0.7,
P=0.4)21. Janwijit studied health promotion, life style, quality of life in patients with chronic obstructive pulmonary
disease in Virginia. Results showed that there was a direct and significant relationship between health promotion
behaviors and age such that the increasing age of patients promotes such behaviors (r=0.5, P<0.001)22. Above results
are not consistent with results of present study. The study conducted by DeSouza et al in India indicated that there
was inversely significant relationship between health promotion behaviors and age (r= - 0.4 to – 0.7, P<0.001)4.
Also, the study conducted by Polsingchan suggests inversely significant relationship between health promotion
behaviors and age (r= - 0.3 to – 0.6, P<0.05)21. Recently, the study conducted by DeSouza et al showed that there
was significant relation between health promotion behaviors and age of patients with type II diabetes such that
young individuals showed better behaviors. The results are consistent with results of current study. Therefore, it can
be followed that the increasing age reduces health promotion behaviors in patients with diabetes.
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In current study, there was a statistically significant relationship between growth of spirituality and gender (P=0.01)
but there was no significant relationship between other subscales and gender of patients (P>0.05). In the research
conducted by Janwijit, results showed that there was a significant relationship between health promotion subscales
and age (P<0.001)22. DeSouza et al showed that there was a significant relationship between gender and all health
promotion behaviors (P<0.05)4. Results of above researches are consistent with our results regarding the relationship
between growth of spirituality and gender but they are inconsistent with our results due to significant relationship
between other subscales and gender. It is while that Polsingchan indicated no significant relationship between health
promotion behaviors and gender.21 Zahra Motlagh et al studied health promoting behaviors of students and
concluded that there was no significant relationship between health promotion behaviors and gender 15. Recently, the
study of DeSouza et al indicated that there was no significant relationship between health promoting behaviors and
gender of patients with type II diabetes 20. The results are inconsistent with results of present study. Therefore, it can
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be followed that since diabetes is more prevalent in old ages especially in men and older individuals have more
opportunity for spiritual practices; this may improve growth of spirituality in patients with type II diabetes.
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Conclusion
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Since above results suggest the relationship between some of health promoting behaviors and clinical parameters in
patients with type II diabetes, it is recommended to reinforce such behaviors in educational programs of nurses and
improve clinical condition of such patients thus time waste and high costs imposed on patients and society will be
prevented. In addition, it seems necessary to address effectiveness of programs based on Pender’s health promotion
model on clinical condition of patients in future studies. It should be noted that spiritual-mental states of patients
were one of limitations of the research and they can be effective on their responses to questions thus this factor was
not controllable via the researcher.
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The purpose of this research was to evaluate psychological and social factors effective on emotional
separation among attendants to well-fare social emergency centers in the county of Shirvan Cherdval. A
number of 40 women attendants were selected as sample. Research instrument included emotional
divorce questionnaire used for measurement of variables. Data was analyzed using the SPSS-18 software
and using correlation and regression analysis. Results showed that psychological and social factors have
positive correlation with emotional divorce and regression analysis showed that social factors rank first
and psychological problems are next in importance when it comes to emotional divorce. Therefore, the
results of this research can be applied in the context of prevention and counseling and guidance of
couples.

17
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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
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individual of profit and loss in marital life is of importance and one 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.
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Table 1: Correlation between psychological problems of couples and emotional divorce
Pearson’s test
Emotional divorce factors
Psychological problems

Determination coefficient R

Significance level

Number

0/31**

0/04

40

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
Emotional divorce factors
Psychological problems

Determination coefficient R

Significance level

Number

0/69**

0/001

40

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
Non standard coefficients
Models
1 Social
2 Psychological

R
0/85
0/86

R2
0/72
0/75

B
1/49
0/19

Std. Error
0/17
0/09

Standard
coefficients
Beta
0/78
0/19

T

Sig.

8/77
2/12

0/000
0/04

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
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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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Introduction: Epidemiological studies have indicated that there is a global prevalence of cardiovascular and
non-communicable diseases; in addition, the number of people prone to these diseases is also increasing.
This study aims to shed light on the trend of risk factors of non-communicable diseases in Kermanshah
Province, Iran.
Methods:
This cross-sectional study uses WHO STEPwise approach to NCD surveillance on the 15-64 age group in 4
phases from 2006 to 2009. Sampling unit of this study consists in clusters of 20 qualified people. Through
sampling, 5 age brackets containing similar numbers of males and females entered the study; there placed 4
people in every age bracket (2 males and 2 females). Finally, 2500 people entered this study in each phase
(10000 people in 4 period). The data was collected using questionnaires, physical measurements, and blood
samples. Then the data a SPSS 16, and the results were presented in frequency tables at 95% confidence
interval.
Results:
In this study, it has been observed that prevalence of low physical activity, overweight, and obesity
increased in both genders, while cigarette smoking decreased in both genders. Hypertension in men was on
the increase until 2007, but on the decrease afterwards. However, there has not been any changes in
female hypertension. Blood data showed that the largest prevalence of high cholesterol was in 45-54 age
bracket for both men and women, whereas the highest prevalence of triglyceride was in 35-44 age bracket
for men and in 55-64 age bracket for women.
Conclusion:
This study proved that there is high prevalence of risk factors of non-communicable diseases in Kermanshah
Province. As risk factors have cumulative effects on each other, and all of them are related to inappropriate
nutrition pattern, there should be an interventionist plan to change the nutrition pattern so that risk factors
prevalence, cardiovascular diseases, diabetes, and cancers would decrease in the province.
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Introduction
Communicable diseases used to be the main global cause of death up to last few decades, and life expectancy was
low owing to uncontrollable epidemics. After the Second World War, access to drugs, vaccination, antibiotics, and
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life improvement turned non-communicable diseases into a major problem in developed countries, and
cardiovascular diseases, cancer, diabetes, chronic pulmonary diseases inflicted hefty costs on these countries;
afterwards, upon the turn of the 3rd millennium, an increasing trend in non-communicable diseases came to existence
in developing countries (1). Currently, 79% of death cases and 85% of disease-based costs are attributed to noncommunicable diseases in developing countries. According to estimations, 7 out of every 10 death cases in 2020 in
developing countries will be because of non-communicable diseases (2).
Some risk factors of non-communicable diseases such as age, gender, and genetic characteristics are not changeable,
but there is too many of them which can be adjusted so as to decrease the incidence of non-communicable diseases
(3). WHO introduced 8 risk factors of non-communicable diseases in 2002 report of decreasing risks and improving
life. Even though many risk factors as hypertension, alcohol, and smoking are widespread in all countries, the main
risk factors vary from developed countries populations and developing countries populations (4).
Generally, 53% of death cases are in direct relation to lifestyle (5). Many health problems in most countries,
especially developing ones, connect with the lifestyles of their people (6). One change in lifestyle has been low
exercise and mobility which causes 70% of diseases (7).
Ideal nutrition is vital for health improvement, diseases prevention, and maintain the health after convalescence.
Inadequate or excessive intake of nutrients causes malnutrition and develop various diseases (8). In accordance with
the annual report of health, 170 million children in poor countries are underweight, 3 million of whom die of this
yearly; on the contrary, there are more than 1 billion adults all over the world who are overweight, 300 million of
which are considered obesity in clinical terms. It is also calculated that low daily consumption of fruits and
vegetables causes 3 million death cases in a year (4). Another change in lifestyle is smoking; based on studies,
mortality rate in higher in smokers, their absence from work is 1.5 times non-smokers, and their hospitalization due
to diseases is 1.10 times their non-smoking peer group (9).
In last decades, we have observed extensive changes in lifestyle and the shape of different pathogens and mortality
in Iran which van be put down to technology development, enlargement of industrial infrastructures, growth of
urbanization, relative control of infectious diseases, decrease in child mortality rate, change in age structure of the
population, increase in percentage of senior citizens, rise in life expectancy, and in turn, as a consequence of global
and international transformations and changes. Presently, the most common reasons of death are cardiovascular
diseases, accidents, and cancers respectively (10 & 11). In Iran, 317 people die of cardiovascular diseases, 103 people
die in unintentional accidents, and 98 people die of cancers every day (12). It has been shown that primary preventive
actions are 4 times more effective than secondary preventive actions in decreasing death cases of cardiovascular
diseases. Heightening awareness of risk factors can pave the way for primary preventive actions (13). Therefore, it is
necessary to, first, scientifically recognize main changeable risk factors in the population of interest, and then, via
interventionist plans, take crucial steps to overcome this tsunami-like phenomenon and improve the health level of
the society.
There exist several studies on recognition of risk factors in different populations of Iran provinces (14 & 15), but
there has not, unfortunately, been a comprehensive study on this issue in Kermanshah Province. So, this paper
intends to examine the frequency of risk factors of non-communicable diseases, and get to know of its trend from
2006 to 2009 in order to devise some appropriate interventionist plans.
Material and Methods
Design of study method

This cross-sectional study has been conducted in 4 sequential periods in Kermanshah Province from 2006 to 2009.
Population of interest included people of 15 to 64 years of age who inhabited in urban and rural areas of
Kermanshah Province. This study uses WHO STEPS regarding non-communicable diseases. This approach follows
3 steps in examining the risk factors, First Step: Questionnaire, Second Step: Physical Measurements, Third Step:
Blood Samples for Biochemical Measurements. In this study, the first and second steps were taken in 4 periods, but
the third step was used just upon need in 2006. Sampling method in this study was systemic and multi-phase
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clustered; in all 4 periods, same population and sampling method were used to get the standard data. Sampling unit
of this study consists in clusters of 20 qualified people. In this sampling, 5 age brackets, i.e. 15-24, 25-34, 35-44, 4554, 55-64 years of age, having similar numbers of males and females, were selected to be included into the study.
Thus 4 people (2 men and 2 women) were placed in each bracket, which finally, 2500 people entered this study in
each phase (10000 people in 4 period). The blood samples of people of 25-64 years of age were available.
Data collection and measurements

In the first step, Non-communicable Diseases Risk Factors Questionnaire published by WHO came in handy; this
questionnaire comprised 2 parts: Part 1 was related to household information, and Part 2 included interactional and
behavioral risk factors, collected by trained people who visited every house in person and gathered the information.
In second step, some physical examinations like height measurement, weight measurement, and blood pressure
measurement were conducted by medical staff. Measurements were all done via standard devices and methods.
Weight was measured wearing light clothes and no shoes, and height, via a tape measure, in an upright position,
wearing no shoes, and on a smooth surface. Blood pressure of all participants were measured at 3 sittings with 5minute breaks, using a mercury manometer, applied on the right hand. The third step was collecting the blood
samples in order to gauge cholesterol and triglyceride levels, which was done by people referring to clinics.
Definitions

Physical activity: Amount of physical activity was used as the criterion based on the frequency and duration of
body exercise in work time, transportation, free time on a metabolic to minutes (MET-minutes) scale; if exercise is
less than 600 MET-minutes per week, it was known as low level. (Cigarette) Smoker: A person who smokes at
least one cigarette every day is considered a smoker. Body Mass Index (BMI): In the current study, overweight and
fatness were measured according to BMI: if 18.5≤BMI≤24.9 kg/m2, the person is normal; if 25≤BMI≤29.9 kg/m2,
the person is overweight; and if BMI≥30 kg/m2, the person is fat. Blood Pressure: People who have a systolic blood
pressure equal to or over 140 or a diastolic blood pressure equal to or less than 90 mmHg or both, and those who
have experience of taking hypertension drugs within 2 recent weeks, are people with hypertension/high blood
pressure. Blood Lipid: When triglyceride and cholesterol are over 200 mmol/l, that is risky.
Ethics and statistical analysis

Before conducting this study, all participants gave oral consent to the first and second steps, and written consent to
the third step. The data was keyed into SPSS 16, and the results were presented into frequency tables with 95%
confidence interval.
Results
This study showed the following: within these 4 years, the average height in males are 170.6 cm to 171.6 cm, and in
females, 156 cm to 156.8 cm; the average weight in males are 71.1 kg to 72.5 kg, and in females, 63.9 kg to 64.5. In
addition, the average cholesterol is 184.2 mmol/l to 177.8 mmol/l, and that of triglyceride is 130.8 to 148.3 mmol/l.
In the current study, prevalence of low physical activity was higher in women than men, and during these 4 years,
low physical activity has increased in both genders. Additionally, daily cigarette smoking was lower in women than
men and it has a decreasing trend in both genders. The prevalence of overweight was relatively similar in men and
women and has undergone a slightly increasing trend for both males and females. Prevalence of obesity is higher in
women than men; it has increased in both genders, but more tangibly in women. Men had higher blood pressure than
women; it was on the increase in men until 2007, but then it got on the decrease; there was no change in women
blood pressure (Figure 1).
Blood data indicated that the highest prevalence of cholesterol was in both genders in the 45-54 age group, while the
highest prevalence of triglyceride in men was in the 35-44 age group, and in women, in the 55-64 age group (Figure
2).
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Table1: Prevalence and trend of risk factors of non-communicable diseases in the 15-64 age group in Kermanshah Province
from 2006 to 2009 based on gender and year

Variable

Men

Women

Total

(prevalence with 95% confidence
interval)

(prevalence with 95%
confidence interval)

(prevalence with 95%
confidence interval)

2006

17.3 (13.1-22.6)

51.6 (43/9-59.3)

34.5 (30.2-39)

2007

18.6 (14.6-23.4)

53.2 (46.6-59.7)

35.7 (31.5-40)

2008

17.4 (12.7-23.4)

53.2 (44.1-62.1)

35.1 (29.6-41)

2009

24 (2.8-26.3)

46.3 (42.4-50.2)

35 (30.2-40.1)

2006

21.3 (17.9-25.3)

1 (0.5-1.9)

11.3 (9.6-13.3)

2007

25.4 (22.4-30.8)

1.1 (0.6-2)

13.9 (11.8-16.2)

2008

22.1 (17.5-25.4)

0.9 (0.1-1.7)

11.6 (9.1-13.1)

2009

18.1 (16-20.4)

0.9 (0.1-1.7)

9.4 (7.6-12)

2006

30.3 (25.5-35.5)

32.8 (35.1-48.8)

31.5 (31.8-40.4)

2007

33 (31.3-43.1)

33 (26.8-35.6)

33 (30.3-38.1)

2008

34.2 (27.4-37.3)

33 (27.7-38.7)

33.5 (27.5-36.9)

2009

34.7 (29.5-40.2)

33.3 (25.8-36.1)

34 (28.6-37.1)

2006

9.8 (7.6-14.3)

16.4 (12.6-20.9)

13.4 (10.7-16.6)

2007

9.9 (5.2-10.1)

22 (20-28.6)

15.5 (13.3-18.1)

2008

10 (8.1-13.2)

23.9 (19.1-27.3)

16.6 (14.1-19.4)

2009

10 (6.6-12.3)

26 (21.3-31)

17.4 (14.5-20.6)

2006

18.7 (14.8-23.3)

13.7 (10.4-17.8)

16.2 (13.5-19.4)

2007

21 (15.8-27.3)

14.8 (11.7-18.6)

17.9 (14.7-21.6)

2008

20.1 (14.6-25.3)

13.24 (10.4-17.3)

16.7 (13-21.4)

2009

19.8 (13.5-25.3)

13.4 (9.8-16.2)

17.6 (14.8-20.3)

Year

Low physical activity

Daily Cigarette Smoking

Overweight

obesity

Hypertension
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Table 2: Prevalence of cholesterol and triglyceride in the 25-64 age group in Kermanshah Province from 2006 to 2009 based on
age and gender

Variable

Cholesterol
over 200

Triglyceride
over 200

Age

Men
(prevalence with 95% confidence interval)

Women
(prevalence with 95% confidence interval)

25-34
35-44
45-54
55-64
25-64
25-34
35-44
45-54
55-64
25-64

15.3 (12.2-19.2)
24.3 (21.8-27.7)
24.6 (22.1-25.2)
23.4 (22.7-24.6)
16.9 (12.4-22.6)
20.5 (17.3-1.24)
32.4 (29.2-35.8)
5.1 (3.7-7)
14.4 (13.6-15.3)
20.2 (15.3-26.2)

9.1 (7.7-10.8)
24.7 (22.9-26.6)
48.3 (46.8-49.7)
45.7 (45-46.5)
16.2 (13.5-19.4)
10.3 (8.8-12.1)
16.8 (15.3-18.4)
16.8 (15.8-17.9)
25.3 (24.5-26)
9.6 (6.9-13.2)

Total
(prevalence with 95% confidence
interval)
12.3 (10.8-13.9)
24.7 (23-26.4)
26.6 (25.5-27.8)
34.6 (34.2-35.5)
16.5 (14-19.4)
15.5 (13.8-17.3)
24.8 (23.1-26.5)
10.9 (10.1-11.7)
19.9 (19.4-20.5)
13.8 (11-17.2)

Discussion:
This study showed that the prevalence of physical activity is increasing in Kermanshah Province, which is in
harmony with nationwide studies. Koohpayehzadeh indicated that in the entire Iran, the prevalence of low exercise
has been on the increase in both genders, and rose from 15% in 2007 to 21.5% in 2011 (16). Anyhow, aerobic
exercise has increased in the USA (17). It can be claimed that in this study, 35% of people in 15-64 age group had
low physical activity (less than 600 MET/minute in a week) during 2006 and 2009; in addition, the prevalence of
low exercise was more in Hamedan and Kordestan Provinces, and less in Ilam, Lorestan, and Kermanshah Provinces
(18 & 19). Najafipour stated that the prevalence of low, average, and high rates physical activity in Iran were
respectively 42%, 45%, and 12.4% (20). There are different statistics of physical activity amount in other countries;
the lowest amount was in Taiwanese and Saudi Arabian women (2%), and the highest, in Danish women (81%). The
lowest amount of physical exercise in males was related to Brazilians (4%), and the highest, the Swedish (77%)
(21). Even though these pieces of information can lay the ground for interventionist plans, it should be noted that the
remarkable difference between countries, or Iran provinces, can be attributed to the study of various age groups and
many different definitions of physical activity.
Of other factors play a main role in the increase of non-communicable diseases in the increase in BMI. BMI is on an
annual increase in Qom Province. The study on Tehrani adults showed that there does exist an upward trend in BMI
(22). This trend can be seen in both American males and females, more tangibly in females (23). Janghorbani
showed that the prevalence of overweight or obesity (BMI ≥ 25) in the entire Iran consists in 42% in men and 57%
in women (24). According to the nationwide study, Kermanshah Province comes after Mazandaran, Qom, Western
Azerbaijan, and Ardebil Provinces in terms of most people with overweight and obesity (19). This rise could stem
from nutrition/eating style, decrease in exercise and mobility, change in lifestyle, and lack of adequate awareness of
dangers of obesity. The studies carried out in Lar and Bam showed that respectively 78.9% and 52% of their
inhabitants do not have enough information about the dangers of fatness (25 & 26).
In the current study, the prevalence of high blood pressure in men is more than women and its rate was on the
decrease from 2008 onwards. In a similar vein, a study in the USA on adolescents of 12-19 years of age showed that
the prevalence of HBP was decreasing while pre- HBP did not undergo any changes (27). xi B showed that the
prevalence rates of HBP in children and teenagers which were respectively 2.8% and 1.3% in 1999-2002 and 20092012 time periods, had a downward trend (28). On the other hand, the nationwide study of risk factors of non-
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communicable diseases showed that the average blood pressure is higher in Kermanshah Province than the average
of the whole country (19). It sees that the reason for these changes are the heightening of people’s awareness of this
disease and more control over it, but there is a high percentage of people with high blood pressure, needing careful
attention and regular supervision of the patients.
Many studies proved that smoking is a major risk factor; this study showed a decreasing trend in smoking.
Mohammad et al. indicated that in Iran, we can observe a downward trend of cigarette smoking in 15-65 age group
(29). There has also been a decreasing trend in the USA: 20% down in men and 23% in women (30). Despite this
decrease, Kermanshah Province is the 2nd province, next to Khuzestan Province, with high cigarette smoking (17.4
cigarette smoked daily) in people studied, according to the report of State Surveillance System of Noncommunicable Diseases. This report also showed that the highest number of smoked cigarettes was related to men of
25-34 years of age in Kermanshah Province (31). This information signifies that though there has been a downward
trend of smoking in the Province, it is more than the whole country’s average and needs special attention.
The prevalence of high cholesterol and triglyceride was 16.5% and 13.8%. The study by Nematipour in Tehran
Province showed that in 28.2% of people, cholesterol was equal to or more than 240 mg/dl, and in 31.2%, it was
between 200 and 239 mg/dl (32). The 2015 Meta-analysis indicated that the prevalence of cholesterol over 200 in
Iran is 38% (33). In Rafsanjan, 26.6% of people had high cholesterol and 5.7% had high triglyceride. This study
claimed that there is a significant, positive relationship between the complete level of cholesterol and triglyceride,
viz. these figures go up as age goes up (p=0.001) (34).
Conclusion:
It became clear in this study that there is a high prevalence of risk factors of non-communicable disease in
Kermanshah Province. Considering these factors have cumulative effects on one another, and as almost all of them
are related to inappropriate nutrition style, therefore, we should try to change eating habits in the Province via
careful designing of interventionist policies, so the prevalence of risk factors and cardiovascular diseases, diabetes, ,
and cancers would go down.
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Background: Osteoporosis is a systemic skeletal disorder characterized by the reduction of bone mass,
deterioration of bone Structure, increasing bone fragility, and increasing fracture risk. . Most important
modifiable factors of osteoporosis are receiving inadequate calcium intake and physical activity. The
purpose of this study was application of health belief model to survey determinants of osteoporosisrelated preventive behaviors among Ahwaz city students 2016.
Method & Material: Current research is study descriptive-analytical.420 high school students in Ahvaz
city participated in this study. Samples selected by multi-stage sampling overall of 8 schools. Data
collected using a standard questionnaire based on health belief model and FFQ and physical activity
questionnaires. Statistical analysis was performed by SPSS 21.
Results: Findings present study showed there were not significant differences between no one of
structures health belief model and preventive behaviors of osteoporosis (calcium intake and physical
activity) in students using Pearson correlations.
Conclusion: In present study health belief model structures were not unable to predict preventive
behaviors of osteoporosis in students.
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Introduction
Osteoporosis is the most common metabolic bone disease and an epidemic disease in the elderly population
which, from the perspective of histology, includes decrease in bone mass and disassembling of structural
components of bone tissue. Term 'osteoporosis' means increase of "porous bone", which denotes bone
diminution and weakening or indeed "bone atrophy". Under this circumstance, protein content and bone mineral
is too low [1]. Osteoporosis accompanied with progressive bone loss is called silent epidemic since there is no
clinical symptoms with your first symptoms, and it first emerges in the form of fracture which is itself one
complication of the disease [2].
NOF estimations show that by 2020, nearly 58.2 million people will be having low bone mass [3]. US statistics
show about 10 million Americans have osteoporosis and 34 million people suffer bone mass loss [4]. WHO has
estimated that in 2050, approximately 530 million will be over 65 years in Asia, thus osteoporosis will become
one of the most serious health problems in this continent given increased life expectancy and risk factors such as
changes in nutrient patterns, deficiency vitamin D and calcium, and low physical activity. Due to the rising
mean age of the Asian population, it is estimated that by 2050, about 50 percent of all fractures caused by
osteoporosis will be in Asia [5]. In a recent study conducted in Iran, the prevalence of osteoporosis was reported
22.2% in women and 11% in men with 50 years and older. In people under 50 years, 3.50 % of women and 11%
of men have bone mass [6].
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In addition Endocrinology and Metabolism Research Center of Tehran University has reported that in people
over 50 years, 70% of women and 50% of men suffer from osteoporosis and osteopenia [7]. The World Health
Organization estimates that 34% of people in Iran are low physical activity or no physical activity that predicted
by 2020, will reach 50% [8]. Bone density and its value are the most important factors in the development or
prevention of the disease. Because 90 % of bone growth happens between the ages of 10 to 20 years, the best
age for the prevention of osteoporosis is childhood and adolescence [9]. Studies have shown that the disease
preventive behaviors (i.e. consumption of calcium-rich foods and doing physical activities) are not adequate in
adolescents and young adults, especially females [10-11].
When one talks about changes in behavior, education is the first solution that comes to mind. However, the
change of habitual behaviors such as nutrition and physical activity habits are more difficult, and it is not logical
to expect traditional education methods to have such a desired change. In the same vein, previous studies have
shown that some barriers prevent people from adopting healthy behaviors. Such barriers include lack of social
support, difficulty in starting a new habit, desired behaviors interference with a person's current lifestyle [4].
Therefore, for achieving in health behavior change, behavior change theories and models are used. These
theories and models provide a framework to understanding and predicting the determinants of behavior [12].
One of the most famous of health education and health promotion is Health Belief Model (HBM) which is by far
the most commonly used theory in this filed [13]. According to this model, a person adopts preventive health
behavior when factors such as perceived susceptibility, perceived severity, perceived benefits etc. affect his/her
perceptions and indirectly influence his/her health behavior [14].
As mentioned above, the most effective preventive measures for osteoporosis can be taken while the skeleton is
under growth and development during childhood and adolescence with the aim of providing suitable conditions
to increase maximum bone mass and reduce bone loss caused by aging. That is because many health and nonhealth behaviors are formed at a young age and continues to adulthood, thus investment in the health and
education of young people plays a fundamental role in the prevention of osteoporosis. In addition, to design and
implement effective educational interventions, identifying and analyzing factors determining related behaviors
are essential because the efficiency of health education plans is so much dependent upon the proper recognition
of behaviors and the factors influencing them in order to identify or modify the existing behaviors and to replace
them with new behaviors. Therefore, the present study aims at investigating the determinants of preventive
behaviors for osteoporosis in Ahwaz students using HBM.

Methods and materials
This is a descriptive-analytical research. The sample size was determined using Morgan table given that the
statistical population was already determined. According to the table, the sample size was 380, and since 10% of
the sample was estimated to be excluded from the study, 420 individuals were estimated as the final sample size,
of whom 212 were boys and 208 were girls. A multi-stage sampling method was used. First, according Ahwaz
high schools list, one public girls 'school and one boys' school were randomly selected in clusters from each of
Ahwaz four districts. The samples in each of the schools were randomly selected from each grade (seventh,
eighth and ninth) according to the class lists and in proportion to the sample size (A total of 8 schools).
The inclusion criteria in this study included the following: the students written consent to participate in the
research, not having a specific disease or limitations of physical activity, not having a specific disease or
restrictions for the use of calcium sources, and the exclusion criteria were unwillingness and lack of student
collaboration during the study and delivering less than 4 form from the 6 forms for measuring physical activities
given to the students.
The data collection instruments included the three standard questionnaires:
1. questionnaire with demographic characteristics of students, knowledge assessment with 24 questions (four
items), measuring the perceived susceptibility, perceived severity, perceived benefits of physical activity,
calcium intake perceived benefits, perceived barriers to physical activity and perceived barriers of receiving
enough calcium each with 6 questions (five Likert scale) . Two points were given for each correct answer, one
for 'I don't know' and zero for wrong answers. Scoring the construct questions was based on 5 Liker scale for
items that fulfilled the goal of education and those that were opposite to this goal.
2. To assess the received calcium, FFQ standard instrument was used which included 19 items related to
calcium intake in adolescents. This questionnaire was given to the students, and they were asked to take the
questionnaires to their homes and write down the mean consumption of each item over the past month according
to the questionnaires items (never, 1-3 times per month). The scoring was done according to domestic scale
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table, which determines the G-unit. The consumed amount of the research units in each item was changed to
gram and then to estimate the received calcium, given the nutrient compound table, the mean received calcium
for each individual was obtained after dividing a month by 30 and a week by 7.
3. To measure physical activity, a standardized self-report questionnaire whose validity and reliability had been
tested was used .To assess the physical performance, at the beginning of the week for 6 consecutive days, each
day, form of physical activity was given to a number of students, and they were asked to mark their physical
activity status of their previous day. Then, the next day, the form was taken from them and the next form was
handed to them. In this way, each student had to fill in 6 forms within a week and deliver them to the researcher.
The delivery of 4 forms or more by the students was acceptable, otherwise, if there was no answer to this
question (have you done any physical exercise yesterday? Yes/no), the form was deemed invalid and the student
was removed from the experiment. In this study, all research units delivered at least 4 forms, and all samples
had the inclusion criteria until the end of the study.
The collected data were analyzed using the software SPSS-21. Descriptive statistics were used to describe the
characteristics of the subjects such as frequency tables and analytical statistics (Pearson correlation coefficient).
Findings
After collecting the data, they were entered and analyzed by 21 SPSS. All of the 420 subjects enrolled in the
study completed questionnaires well and had good cooperation with the researcher. 50.5% of the participants
were boys and 49.5% of them were girls. The mean age of the students participating in the study was 13.81 ±
13.1. The highest frequency was observed age group 14 years (30.7%) and least frequency was in the age group
16 years (7.6%). 12, 13 and 15 age group had respectively 12.6, 28.8 and 20.2% of frequency. The samples were
taken from 4 districts in Ahwaz. Maximum number of participants belonged to District 2 with a frequency of
129 (30.7%), and the lowest percentage was for district 3 with a frequency of 77 (18.3%). Most participants
lived in four-person households (39.5%), and the rest respectively lived in three-member (13.8%), 5-member
(29.5%) and 6-member (or higher) households (17.1%).

Table 1. Demographic characteristics of adolescents participated in study (n = 420)
Variable
Father Job
Employed)
Unemployed
Mother Job
Housewife
Employed
Father education
High school
diploma
College education
Mother education
High school
diploma
College education
Household Income
Very good
good
Fair
Father age
<40
40-50
50-60
Mother age
≤40
>40

Number

Percent

217
203

51.7
48.4

223
197

53.1
46.9

69
152
199

16.4
36.2
47.4

110
167
143

26.2
39.8
34

95
216
108

22.6
51.4
25.7

93
245
82

22.1
58.3
19.5

232
188

55.2
44.8
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Table 2.The correlation of demographic variables and Daily calcium intake of adolescents participated in study.
variable

Place of
residenc
e

Gender

Age

Family
size

Father
Job

Mother
Job

Father
educatio
n

Mother
educatio
n

Economi
c
Situation

Daily
physica
l
activity

Place of
residenc
e
Gender

1

r=0.000
P= 0.993

1

Age

r=0/043
P= 0.382

r=0/130
P= 0.008

1

Family
size

r=0/091
P= 0.064

r=0/051
P= 0.298

r=0/002
P= 0.963

1

Father
Job

r=0/025
P= 0.611

r=0/075
P= 0.124

r=0/006
P= 0.897

r=0/057
P= 0.240

1

Mother
Job

r=0/115
P= 0019

r=0/002
P= 0.971

r=0/084
P= 0.085

r=0/231
P= 0.000

r=0/119
P= 0.015

1

Father
educatio
n
Mother
educatio
n
Economi
c
Situation
Daily
physical
activity
Daily
calcium
intake

r=0/139
P= 0.004

r=0/118
P= 0.015

r=0/063
P= 0.201

r=0/005
P= 0.912

r=0/293
P= 0.000

r=0/241
P= 0.000

1

r=0/112
P= 0.022

r=0/125
P= 0.010

r=0/030
P= 0.541

r=0/150
P= 0.002

r=0/116
P= 0.017

r=0/311
P= 0.000

r=0/531
P= 0.000

1

r=0/116
P= 0.017

r=0/076
P= 0.120

r=0/001
P= 0.978

r=0/050
P= 0.308

r=0/180
P= 0.000

r=0/078
P= 0.112

r=0/405
P= 0.000

r=0/321
P= 0.000

1

r=0/098
P= 0.045

r=0/208
P= 0.000

r=0/93
P= 0.057

r=0/033
P= 0.500

r=0/037
P= 0.454

r=0/000
P= 0.998

r=0/033
P= 0.405

r=0/053
P= 0.282

r=0/014
P= 0.770

1

r=0/118
P= 0.016

r=0/176
P= 0.000

r=0/045
P= 0.356

r=0/011
P= 0.828

r=0/058
P= 0.236

r=0/044
P= 0.372

r=0/065
P= 0.184

r=0/051
P= 0.296

r=0/013
P= 0.791

r=0/009
P=
0.856

Daily
calcium
intake

1

Table 2 shows the correlation and significance levels with 95% confidence level for demographic variables,
physical activity and dietary calcium intake, using the Pearson correlation coefficient. As can be seen, the place
of residence, age and sex of the students' had a significant relationship with daily physical activity. Daily
calcium intake had a significant relationship with place of residence and sex, however, between family size,
parental occupation, parental education and income had no significant relationship with physical activity and
daily calcium intake.
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Table3.The correlation of Health Belief Model constructs whit daily physical activity and calcium intake of adolescents
participated in study.
Variable
Knowledge
Perceived
Perceived
Perceived
Perceived
Daily
Daily
susceptibility
severity
benefits
barriers
physica physical
l
activity
activity
Knowledge
1
Perceived
susceptibility

r= -0.049
P=0.317

1

Perceived severity

r= 0.124
P=0.011

r= 0.408
P=0.000

1

Perceived benefits

r= 0.254
P=0.000

r= 0.026
P=0.591

r= 0.272
P=0.000

1

Perceived barriers

r= 0.037
P=0.449

r= 0.359
P=0.000

r= 0.265
P=0.000

r= 0.127
P=0.009

1

Daily physical activity

r= 0.008
P=0.867

r= 0.020
P=0.680

r= 0.002
P=0.971

r= 0.015
P=0.752

r= 0.041
P=0.405

Daily calcium intake

r= 0.042
P=0.390

r= 0.021
P=0.660

r= 0.033
P=0.503

r= 0.054
P=0.265

r= 0.015
P=0.758

1

1

Table 3 shows the correlation and significance levels with 95% confidence level for the constructs of HBM, using
the Pearson correlation coefficient. As can be seen, there is no significant relationship between any of the health
belief model constructs (knowledge, perceived susceptibility, perceived severity, perceived benefits and perceived
barriers), and physical activity and daily calcium intake.
Discussion
This study aimed to investigate the application of health belief model for factors determining osteoporosis
preventive behaviors in students of Ahwaz. The Pearson correlation coefficient showed that there is no significant
relationship between any of the health belief model constructs (knowledge, perceived susceptibility, perceived
severity, perceived benefits and perceived barriers), and physical activity and daily calcium intake. This finding is
consistent with results of Edmonds et al. as knowledge, beliefs and calcium intake in male and female students
regarding osteoporosis [15]. Yosria's study with the aim of investigating the awareness of female students about
osteoporosis showed that there was no significant relationship between awareness and enough calcium intake in the
participants [16]. In this study, lack of a significant relationship between any of the health belief model constructs
(knowledge, perceived susceptibility, perceived severity, perceived benefits and perceived barriers), and physical
activity and daily calcium intake may be due to the fact that 90% of the participants had a relative knowledge
regarding osteoporosis; 34% had knowledge about the consumption of proper nutrients to prevent osteoporosis, and
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76% had no information about the required amount of daily calcium intake for an adolescent body, which is between
1200 and 1300 g. More than 1/3 of the participants did not know that little consumption of dairy products increases
the chance of exposure to osteoporosis.
However, in some studies, a significant relationship was observed between knowledge and enough calcium intakes
in students. For example, in Ford's study, the results show significant differences between the awareness of
osteoporosis and calcium intake, which contrasts with the findings of the present study [17]. On the other hand,
Mahdavi et al study showed that there was a significant relationship between awareness and getting enough calcium,
which is not consistent with the findings of the present study [18].
Using Pearson correlation coefficient, the present study showed that students perceived susceptibility and enough
calcium intake have a significant relationship. Vahedian Shahroudi's study results showed a significant relationship
between perceived susceptibility and calcium intake in women, which is not consistent with the results of this study
[19]. Hala Hazam et al showed that there is a significant relationship between perceived susceptibility and calcium
intake, which is noot confirmed with the findings of the present study [20].
One reason for the lack of significant relationship between perceived susceptibility and calcium intake can be low
age of the participants of this study and their low susceptibility with respect to this disease. From the participants'
point of view, osteoporosis is not a dangerous disease. For example, 84.8% of these individuals thought that they
won't suffer from osteoporosis. 58.6% of the adolescents had low perceived susceptibility; 35/7% had relative
perceived susceptibility, and only 5.7% had high perceived susceptibility of the disease and did not have any chance
of being exposed to this disease.
In this study, there was no significant relationship between perceived severity and enough calcium intake. This
finding is similar to the results of Edmonds et al [15]. In a study done by Vahedian and Sharoudi, there was no
significant relationship between perceived severity and calcium intake, which confirms our findings [19]. However,
some studies did not find any result that contradicts our finding. A study by Hatamzadeh et al showed that perceived
sverity had a significant relationship with calcium intake [21]. The results of Hala Hazam proved the significant
relationship between perceived severity and calcium intake, which confirms our findings [20].
The reason for the lack of significant relationship in this research is perhaps the low understanding of the
participants regarding osteoporosis. More than 2/3 of the participants had no fear of this illness. 73.3% of them
thought that osteoporosis is a treatable disease and causes no disability. This could reduce their perceived severity of
the disease. They did not believe either that osteoporosis will affect their life in the future.
Pearson correlation coefficient showed that there is no significant relationship between perceived benefits and
calcium intake. Findings of Edmond showed that there is no significant relationship between perceived benefits in
students [15]. One reason for the lack significant relationship between was the low perceived susceptibility
regarding osteoporosis. On the other hand, on some occasions, the participant's information about the rich sources of
calcium was lacking. Another reason was the age of the participants, who did not saw themselves exposed to the
disease. Contradictions observed in the findings of perceived benefits and calcium intake could be the result of
socio-cultural complications of people' nutritional behaviors and their understanding of their health benefits.
Furthermore, cultural factors were important in behavioral differences in consuming calcium. The findings of
Vahedian and Shahroudi showed that there was no significant relationship between perceived benefits and calcium
intake, which is in line with the results of the present study [19].
In this study, there was no significant relationship between the perceived barriers and calcium intake. This is similar
to a research by Edmonds et al, in which perceived barriers and enough calcium intake had no significant
relationship with each other among the students [15]. The high price of foods rich in calcium was the most important
barrier in calcium intake in this study. The results of Hala Hazam et al study showed that there is a significant
relationship between the perceived barriers and calcium intake, which is contrary to our findings [20]. Furthermore,
in a study by Mahdavi et al, it was found that there is significant relationship between perceived barriers and
calcium intake, which also contrary to the results of this study [18].
There was no significant relationship between the constructs of HBM (knowledge, perceived susceptibility,
perceived severity, perceived benefits and perceived barriers), and there was not significant correlation between
physical activity and daily calcium intake.
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Cammage et al showed that there is no significant relationship between knowledge and physical activity in students,
which confirm our findings [22]. The reason of the significance of the relationship between knowledge and physical
activity in the participants was the difference between the beliefs and knowledge of girls and boys as well as their
age group. Findings of Hala Hazam et al showed that there is a significant relationship between knowledge and
physical activity in women, which stands opposed to our findings [20].
Results of Hemmati Maslakpak et al showed that there is no significant relationship between perceived susceptibility
and physical activity in women, which is similar to our findings [23]. The reason for no significant relationship
between perceived susceptibility and physical activity is that sport was not a priority in the life schedule of the
participants. Their low age and their low susceptibility are among other possible factors. The results of a study by
Ghafari et al showed a significant relationship between perceived susceptibility and physical activity in student,
which is not supported by our research [24].
In this study, there was no significant relationship between the perceived severity and physical activity. This is
similar to a research by Ghaffari et al, in which perceived severity and physical activity had no significant
relationship with each other [24]. The results of a study by Hatamzadeh et al showed that perceived severity is
significantly associated with physical activity, which is not consistent with our findings [21]. The reason of the lack
of significant relationship could be that people do not consider osteoporosis a serious disease and believe that it is
less severe than heart disease and breast cancer.
Results of Cammage and Ghaffari et al showed that there is no significant relationship between perceived benefits
and physical activity, which is similar to our findings [22, 24]. On the other hand, a study by Mahdavi et al showed a
significant relationship between perceived benefits and physical activity, which is not supported by our research
[18].
Pearson correlation coefficient showed that there is no significant relationship between perceived barriers and
physical activity. Findings of Cammage et al showed that there is no significant relationship between perceived
barriers and physical activity, which is in line with our study [22]. However, findings of Ghaffari et al showed that
there is a significant relationship between perceived barriers and physical activity in female students, which is not in
line with our study [24].

Conclusion
The results show that in the studied group between 12 and 16 years, none of the health belief model constructs
(knowledge, perceived susceptibility, perceived severity, perceived benefits and perceived barriers) had significant
association with daily calcium intake and daily physical activity in teenagers, which is majorly due to low
awareness, susceptibility and perceived severity of the participants. It is suggested that educational interventions be
administered to increase awareness and susceptibility and severity. Organizations such as Ministry of Education and
Ministry of Health as influential administrations could provide the grounds for increasing the knowledge and
attitude of the students. The limitations of this research include the lack of control over the responses given by the
participants to the questions especially questions related to nutrition and physical activity due to the existence of
self-report.
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Abstract
Background and aim: Multiple sclerosis (MS) is a complex neurological condition, characterized by
demyelination and axonal loss. MS is the most common human demyelinating disease. The etiology of MS is
unknown, but a lot of factors are considered. There are many studies on viral, bacterial and other factors
one of which is Mycoplasma infections. In this study, we evaluated the mycoplasma pneumonia in cerebrospinal fluid (CSF) of MS patients in the attack course. Methods: In this descriptive study, with the purposive
sampling of CSF from 60 patients diagnosed with MS to diagnosis by the physician) by PCR identification
method. Results: PCR identification of Mycoplasma species in a total of 42 enriched samples successful in 1
strain and showed specific amplicon at 163 bp. Conclusion: Mycoplasma pneumonia may be one of the
causes or trigger
Keywords: mycoplasma pneumonia, Multiple sclerosis, MS, CSF, PCR

Introduction
Multiple sclerosis (MS) is an inflammatory disease limited to the central nervous system (CNS) white matter. MS is
a chronic demyelinating disease of the central nervous system. Studies have shown that MS is a result of immune
reaction that happens in a susceptible genetic condition (1-2). The inflammation varies among different patients, and
consists of variable degrees of T lymphocytes, macrophages, B lymphocytes, and antibodies at the leading edge of
the white matter destruction (3-4). MS is the most common inflammatory-demyelinating disease of the CNS and the
most frequent cause of non-traumatic neurologic disability in young and middle-age adults. MS is estimated to affect
400,000 persons in the United States and 2 million people worldwide. Women are affected twice as frequently as
men, between the ages of 20 and 40, and whites are especially those of northern European extraction.
Generally accepted hypothesis is that MS is secondary to an autoimmune response to self-antigens in a genetically
susceptible host. It should be pointed out that the inflammation found in the CNS of patients with MS is thought to
represent an autoimmune response (7). There were thought to possibilities regarding the initiating event in MS. The
first is that the CNS white matter is structurally normal, and that an autoimmune response is initiated by autoreactive T cells. The second possibility is that the inflammation is a result of some alteration of the CNS white
matter, which could be the result of a microbial CNS infection.
The trigger of showing immunity responses is totally unknown, but some factors are considered as contributing,
such as personal factors (age, sex hormones) and environmental factors, including vitamin D deficiency, smoking,
previous infection by Epstein-Barr Virus (EBV), contact to metals living in high prevalence ecological regions and
cold weather (8-9-10). The prevalence of MS in Kerman is nearly 60 cases Chemokine and interleukins play an
important role in the autoimmune diseases (12-13-14-15). Mycoplasma may have a role in triggering Mycoplasmas
(class Molicutes) lack a rigid cell wall and are bound by a single membrane, the plasma membrane. Wall-less
bacteria were first described years ago, and now 190 species, widely distributed among humans, animals, insects and
plants, are known (17). Mycoplasmas can cause acute disease at multiple sites with wide-ranging complications and
have been implicated as cofactors in disease. Recently, Mycoplasmas have been linked as a cofactor to AIDS
pathogenesis and to malignant transformation, chromosomal aberrations, the Golf War illness (GWI), and other
unexplained and complex illnesses, including chronic fatigue syndrome, Crohn's disease, and various arthritides (8-
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12-18). Patients with chronic fatigue syndrome, as a major sign, often have different clinical diagnoses, but display
overlapping signs/symptoms similar to many of those found in CSF, FMS, and MS
There is some preliminary evidence that mycoplasmal infections are associated with various autoimmune diseases.
In some mycoplasma-positive GWI cases signs and symptoms of MS, Amyotrophic Lateral Sclerosis (ALS), Lupus,
Graves's
disease,
and
other
complex
autoimmune
disease
have
been
seen.
Such
usually rare autoimmune responses are consistent with certain chronic infections, such as mycoplasma infections,
that penetrate into nerve cells synovial cells, and other cell types. The autoimmune signs and symptoms could be the
result
of
intercellular
pathogens,
such
as
mycoplasmas,
escaping
from cellular compartments and incorporating into their own structures pieces of host cell membranes that contain
important host antigens that can trigger autoimmune responses. Alternatively, mycoplasma surface components,
sometimes called super-antigens, may directly stimulate autoimmune responses. Perhaps the most important event,
the molecular mimicry of host antigens by mycoplasma surface components, may explain, in part, their ability to
stimulate autoimmune responses (19). We used PCR (polymerase chain reaction) to determine the presence of
mycoplasma genus in CSF of patients in Kerman province, Iran.
Material and methods
MS Diagnosis: Diagnostic criteria for MS include clinical and paraclinical laboratory assessments (20-21),
emphasizing the need to dissemination of lesions in space (DIS) and time (DIT) and to exclude alternative
diagnoses. Although the diagnosis can be made on clinical grounds alone, magnetic resonance imaging of the central
nervous system can support, supplement, or even replace some clinical criteria (22-23), as
recently emphasized by the so-called McDonald Criteria of the International Panel on Diagnosis of MS (23-24). The
McDonald Criteria have resulted in earlier diagnosis of MS with a high degree of both specificity and sensitivity
(25-26), allowing for better counseling of patients and treatment.
Since the revision of the McDonald Criteria in 2005, new data and consensus have pointed to the need for their
simplification to improve comprehension and utility and for evaluating their appropriateness in populations that
differ from the largely Western Caucasian adult populations from which the Criteria were derived. In May 2010, in
Dublin, Ireland, the International Panel on Diagnosis of MS (the Panel) met for a third time examine requirements
for demonstrating DIS and DIT and to focus on the application of the McDonald Criteria in pediatric, Asian, and
Latin American populations.
Mycoplasma isolation: In this descriptive study, the purposive CSF sampling from 42 patients diagnosed with MS
(according to diagnosis by physician) was conducted in the first 6 months of 2013. Following the clinical
examination, samples were collected from epidural space. were immediately placed in test tubes with transport
Mycoplasma culture medium and were kept at 4øC until they have been transported to the
respective department of Pasargad Microbiology Research Group's Microbiology Laboratory within 24 h. Transport
media contain thallous acetate (250mg liter), that reduce bacterial contamination of the clinical sample (28). The
collected samples in transport culture medium were, then, incubated PPLO broth in order for the primary
Mycoplasma to be propagated and enriched in a humid air with 5% CO2 at 37øC overnight in the DNA extraction:
Consequently, DNA was extracted according to the procedures of Kojima (29). 500 æL of the samples were placed
in a 1x tube and micro centrifuged at 13 000rpm for 15 min. 100 æL of lyses buffer was added to 100 æL of
precipitate, and, the tube was bath for 4 h. Then, 200 æL saturated phenol was added and the tube was centrifuged at
13 000 rpm for 20 min. The tube and an equal volume of mixed phenol/cholorophorm (1:1) was added. After
centrifuging
at
13
000rpm
for
20
min,
the
aqueous
transferred to another tube to which an equal volume of pure cholorophorm was added, and then centrifuged at 13
000 rpm for 5 min. was transferred to a new tube, mixed with 1/10 volume of acetate sodium (3 M) and was
precipitated in a -20øC refrigerator with a 2-fold cool and pure ethanol (20 min). Next, the tube was centrifuged at
13 000 rpm for 15 min. 200 æL of 70% ethanol was at 13 000 rpm for 5 min, and finally, the DNA was dried and resuspended in DDW at 4øCto be used.
PCR: For mycoplasma genus, amplification of the 16S rRNA gene was performed with a pair of primers
complementary to the regions close to the 5' the 3' termini of the gene. DNA amplification was carried out in a total
volume of 35.25æl, containing 17.5æl of DNA, 0.1æl of each primer, 0.5æl dNTP mix (10mM) {Roche}, 4æl Mgcl2
(25mM) {Roche}, 2.5æl PCR buffer (10x) {Roche}, and 0.25æl Tag DNA polymerase (5unit/æl) {Roche}. The
reaction mixture was thermo-cycled. The thermal-cycling conditions for Mycoplasma strain were as follows: 95øC
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for 6 min, followed by 35 cycles of 94øC min, 55øC for 1 min, and 70øC, for one minute. The PCR products were
stored at 4øC. Negative and positive controls were PPLO broth media and standard strain of M. Pneumonia were
included in all tests. Each microliter aliquot of every PCR product was mixed with 2æl of the loading buffer (6x The
PCR products and a 100bp DNA ladder were, then, separated by electrophoresis on 1% agarose gel and stained with
0.5æl/ml ethidium bromide volts for 1hr), following a UV transluminator From the work on mycoplasma genus
amplification, two designed primers (forward and reverse), were used; a 163bp region of 16S rRNA gene was
amplified
For the M. hominis species, the primer sets RNAH1 and RNAH2 had already been designed (30) which amplified a
334bp region of lipoprotein gene. Sequences of the primers with their corresponding genes are shown in Table 1.
DNA amplification was done in a total volume of 25 æL, DNA, 1 æL of each primer, 0.5 æL dNTP mix (200 mM)
(Cinnagen Inc.), 2 æL Mgcl2 (50 mM) (Cinnagen Inc.), 2.5 æL æL Tag DNA polymerase (5 units/æL) (Cinagen
Inc.). The reaction mixture was thermocycled 30 times, beginning with an initial denaturation step minimum 94øC.
The temperature and time profile of each cycle was as follows: 94øC for 3min (Annealing) and 72øC for 1 min
(Extension), while were finished with a final extension step at 72øC for 10 min. PCR products were stored at 4øC.
PCRs were carried out using two programmable, cyclers (Primus and Master gradient). Positive and negative
controls were included in all tests. Each æL aliquot of every PCR product was mixed with a 2 æL loading buffer
(6X). The PCR products and 100bp DNA ladder were then separated by electrophoresis on 1% agarose gel and
stained with ethidium bromide (100 volts for 1h), following a UV
Results
PCR identification of Mycoplasma species in a total of 42 enriched samples was successful in 1 strain and showed
specific amplicon at shows the bands (163bp) obtained from Mycoplasma-positive male and female samples. All of
the electrophoresed PCR products were run with positive and negative control

Figure 1: PCR products of Mycoplasma strain on Agarose gel. From left to right: lane +. Mycoplasma positive
control. Lane control. Lane 1. Positive male
Discussion
In this study, we detected one case of mycoplasma in 42 known MS cases at acute attack. PCR identification of
Mycoplasma species in a enriched samples was successful in 1 strain and showed specific amplicon at 163 bp. A
similar study attempted to isolate M. pneumonia the organism by PCR from CSF of pediatric patients with Central
nervous
system
manifestations.
Of
the
244
CSF
samples,
no
M.
pneumonia
was
Six (2.5%) of the CSF samples were positive by PCR amplification. More efforts are necessary to isolate the
organism from CSF samples in order ascertain the role of M. pneumonia in causing neurological complications.(31)
Another
study
developed
a
sensitive
two-stage
PCR
method
using
nested
or semi-nested primers specific for the bacterial 16S ribosomal DNA to test the presence of bacterial DNA in CSF.
They designed seven sets of primers to amplify DNA from spirochetes, Campylobacter, Mycoplasma, Chlamydia,
Barton Ella, Mycobacteria, and Streptococcus, and tested CSF in patients with relapsing-remitting MS, primary
progressive MS, transverse myelitis and controls. They did not detect DNA from any of the groups of bacteria in
patients or controls (32). In a study, 30 samples of human brain and 57 pairs of serum and CSF were examined. No
Mycoplasma-specific sequence was detected, and the consistent observation of an endogenous gene, human serum
albumin (HSA), as a positive control, documented the adequacy of the method. Real-time PCR analysis of serum
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and CSF was also done, targeting using the Mycoplasma 16S rDNA gene, and this, also demonstrated the lack of
Mycoplasma in these samples. The presence of Mycoplasma at extra-neural sites in MS patients is now being
explored.(33) A study was carried out in Iran on 55 pediatric patients with central nervous system disorders. The
CSF anti body level of M, pneumonia significant difference between the cases and the control group (0.08ñ0.26
versus 0.001ñ 0.001, p=0.02). It showed poor agreement between cases the control group (Kappa=0.27). The lowest
amount was seen in cases with aseptic meningitis, while, the highest amount was observed in cases with GillainBarre syndrome and those with focal neurologic deficit (34). In another study conducted in Iran using ELISA
method, IgM and IgG to M. pneumonia were determined in 130 patients with relapsing-remitting MS (85 Remitted
phase and 45 Relapsed phase) and 50 sex- controls. The groups were compared with a significant level of p < 0.05.
The
median
[interquartile
range]
titer
of
IgG
in
remitted
MS
RU/ml versus 64 [52.6-71.4] RU/ml in relapsed group and 57.5 [29.2-74.3] RU/ml in the control group (p = 0.442).
There was difference between the groups based on median titer of IgM too (P = 0.446). The median [interquartile
range] titer of M. pneumonia IgG in RU/ml in remitted patients, versus, 63.85 [52.45-71.25] RU/ml in the relapsed
patients, and 55.2 [29.17-72.75] RU/ml in controls (p hoc analysis demonstrated significant difference between
remitted patients and controls (p = 0.002). There was not any significant the men in the groups (p).
Conclusion
Consequently, we were unable to find evidence for direct CNS infection with M, pneumonia in MS
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Background & Aims: Patient satisfaction is considered as an important indicator of the quality and
effectiveness of health system. Moral sensitivity plays an important role in how professional responsibilities
and moral decisions are made by nurses. This study aims to investigate the relationship between nurses’
moral sensitivity and patients’ satisfaction with quality of nursing care.
Materials & Methods: This study is descriptive and analytic. First, nurses in internal, surgical and special
wards were selected through census method. Then, patients were selected using quota sampling to the
ratio of nurses from each section. Data were collected through Demographic Questionnaires, Patient
Satisfaction Instrument and Moral Sensitive Questions. Data were analyzed using SPSS 23.
Results: There was a significant positive correlation between nurses’ moral sensitivity and patients’
satisfaction with quality of nursing care (P<0.05). The majority of patients (70.5%) had moderate level of
satisfaction with quality of nursing care. 93.5% of nurses had high moral sensitivity. There was no
statistically significant relationship between nurses’ moral sensitivity and variables of sex, location of work,
marital status, type of responsibility and work shift. Relationship between patient satisfaction and type of
admission ward was significant (P = 0.03).
Conclusion: Increased moral sensitivity in nurses is effective on improving patients’ satisfaction with the
quality of nursing care. It is suggested to conduct further research with larger sample size and investigate
other factors affecting patient satisfaction in order to ensure the generalizability of research results.
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Ethics are set of behavioral characteristics originated from individual’s beliefs, values, commitments, inner faith and
piety and play role in determination of attitudes and values by him (1). Moral sensitivity is the first component to
observe ethics (2) and includes individual’s skill and ability to interpret the reactions and feelings of others. This
kind of sensitivity is effective on detection of moral conflicts, emotional and intellectual perception of vulnerable
situations as well as increasing awareness of ethical consequences resulted from making decisions about others (3,
4). The attention paid to moral sensitivity is increasing especially in social fields and occupations (2). Nursing is a
social profession (5). Due to the certain circumstances of their profession as well as providing acute and intensive
care, nurses are regularly exposed to situations of conflict and tension caused by ethical confusions (6). Lack of
attention to ethical issues by nurses may result in ignoring these issues at their stressful workplace. Development of
moral sensitivity by creating a fundamental attitude and reaction for nurses help them provide moral and effective
care of patients and prevent ethical conflicts and dilemmas (7, 8). Moral sensitivity increases the attention, accurate
understanding and reviewing needs of patients and their families which in turn plays an important role in the
formation of proper clinical reasoning by nurses (4).

42
43
44

Quality in health care systems is complex structure caused by interaction of values, beliefs and attitudes of
participants in mentioned system. It is considered an important category to improve quality and make efforts to
develop and evaluate it in nursing and health care systems (8). Nurses spend more time with their patients than other
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employees of the health care system; therefore, they have unique situation in terms of effectiveness and
improvement in quality of health care services (9). American Nurses Association has mentioned patient satisfaction
as one of the 7 indicators defined to assess the quality of health care organizations’ performance (10). Satisfaction is
a unique and subjective phenomenon influenced by factors such as quality of health services provided by medical
staffs and their ability to communicate mentally with patients, age, sex, level of education, lifestyle, previous
experiences, future expectations, patients’ individual-social values and their awareness of their own rights (11-16).
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In today’s modern and wide medical world, patients are main shareholders (17). Patient satisfaction increases his
constructive participation in care of himself and accelerates the recovery period (10). On the other hand,
dissatisfaction with increased anxiety and irritability in patients has led to delayed recovery process and more beds
of hospital will be occupied by increasing the length of hospitalization and costs of treatment (18). Different studies
have separately investigated quality of care, patient satisfaction and nurses’ moral sensitivity. For example,
according to results obtained from a research conducted by Buyuk et al., 45% of nurses had ethical problems in their
profession (19). In this study, there was no relationship between nurses’ job satisfaction and moral sensitivity.
Results of research conducted by Freitas et al. show that there is a high correlation between quality of nursing care
and patients’ satisfaction (20). A study conducted by Izadi et al. showed that there is no connection between nurses’
moral sensitivity and caring behavior (3). According to the importance of characteristic of nurses’ moral sensitivity,
quality of health care and patients’ satisfaction and due to limited number of studies conducted in this field which
sometimes have led to contradictory results, the present study aims to investigate the relationship between nurses’
moral sensitivity and patients’ satisfaction with quality of nursing care.
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Method of the research
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This study is descriptive and analytic conducted on all patients and nurses working in internal, surgical, dialysis,
ICU and CCU wards in hospitals affiliated to Shushtar University of Medical Sciences in 2016. The number of
nurses working in mentioned wards was 82 through census method which was reduced to 77 because of the
unwillingness of 5 nurses to participate in the study. Based on similar studies (4, 12, 21) and according to the
formula

26

( 𝐙𝟏−𝛂/𝟐 )𝟐 𝐏(𝟏−𝐏)
( 𝐝 )𝟐

, d = 0.07, P = 0.2, α = 0.05,
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Number of patients participating in the study was 134; finally, it was considered 150 after estimating the number
collapsed. Patients were selected using quota sampling based on the number of beds available in that section.
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Inclusion criteria for nurses included having clinical work experience in one of the sections for at least 3 months,
having bachelor’s or master’s degree, spending at least a full working shift in section considered, being satisfied
with participating in the study and completing questionnaire. Inclusion criteria for patients included patients aged
between 15 and 65, being aware and desiring to complete the questionnaire, having the ability to communicate
verbally with the researcher, being hospitalized for at least 24 hours and being on the verge of discharge from
hospital, knowing the nurse providing health care and lack of membership in medical staff.
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Data were collected using nurses’ demographic data (sex, location of work, marital status, type of responsibility,
working shift) and patients’ demographic information (sex, level of education, number of hospitalization, kind of
hospitalization ward), Patient Satisfaction Instrument and Moral sensitive Questionnaire.
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Patient Satisfaction Instrument was rendered into Persian in 2008, including 25 questions and three dimensions of
technical–professional care (7 items), reliability (11 items) and patient training (7 items). Based on five-point Likert
Scale, each item is graded from strongly agree (5 points), agree (4 points), I’m not sure (3 points), disagree (2
points) to strongly disagree (1 point). This instrument has both positive and negative items and points of negative
items are calculated inversely. The minimum and maximum score of patient satisfaction is respectively 25 and 125.
To calculate the mean score of patient satisfaction, points of all items were added and then the result is divided into
25. Score less than 58 indicates dissatisfaction; scores between 58 and 92 indicate moderate satisfaction and scores
higher than 92 show full satisfaction. This questionnaire has been used in different studies (11, 12).
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Moral sensitivity questionnaire was developed by Lutzen in 1994, including 30 questions which measures moral
sensitivity. This part contains 6 subscales, including level of professional knowledge, integrity and benevolence,
experience of ethical problems and conflicts, the knowledge of how to communicate with patients, the use of moral
concepts in ethical decisions and respect the patient’s autonomy. This questionnaire is scored on five-point Likert
Scale. As 5 points is allocated to completely agree, 4 points to agree, 3 points to no idea, 2 points to disagree and 1
point to completely disagree and score 0-4 is considered for each item. The maximum and minimum score is
respectively 120 and zero. Accordingly, when the total score of each sample is 0-50, it will show low moral
sensitivity, score 51-75 indicates moderate sensitivity and score 76-120 shows high sensitivity. These are standard
questionnaires that have been frequently used in different research (4, 7, 11, 12, 19, 21). Moreover, to determine the
validity of the instrument, face and content validity was used in this study. Therefore, the questionnaire was
examined and evaluated by 10 faculty members of Shushtar University of Medical Sciences in terms of content,
clarity and simplicity of any statements in it and then the questionnaires were used after considering and applying
comments. To determine the reliability, internal consistency (Cronbach’s alpha) was used. For this purpose, the
questionnaires were given to 20 patients and 10 nurses. Cronbach’s alpha coefficient was respectively 0.81 and 0.79
for patients’ satisfaction and nurses’ moral sensitivity questionnaires. After obtaining official permits, the researcher
attended at research environment and described research purposes for qualified nurses and patients. After assuring
participants of confidentiality of information and receiving informed written consent, questionnaires were completed
and collected. To evaluate the statistical indicators, descriptive statistics (mean, standard deviation, etc.),
independent t-test, one-way analysis of variance (ANOVA) and Scheffe test were used. Kolmogorov-Smirnov test
was used to investigate the data normality. Data were analyzed using SPSS 23.
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Results
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Patients’ demographic information is shown in table 1. Based on the findings, 93.5% of nurses had high moral
sensitivity. Also, the majority of patients (70.5%) were moderately satisfied with the quality of nursing care. The
results indicated that significance level of t-test for nurses’ moral sensitivity was less than acceptable value 0.05 and
average level of nurses’ moral sensitivity (88) is significantly more than assumed mean of the community (75).
Also, significance level of t-test for patients’ satisfaction with the quality of nursing care is less than acceptable
value 0.05; hence, it can be said that the average level of patients’ satisfaction with the quality of nursing care
(63.73) is significantly less than assumed mean of the community (81) (table 2). There was a significant positive
correlation between nurses’ moral sensitivity and patients’ satisfaction with the quality of nursing care (P<0.05)
(table 3). The results of independent t-test showed that there is no statistically significant difference between moral
sensitivity and demographic variables (sex, work place, marital status, type of responsibility, working shift) (table
4).
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The results of one-way analysis of variance (ANOVA) indicated that the relationship between patients’ satisfaction
with the quality of nursing care and variables such as level of education (p=0.23) and number of hospitalization days
(p=0.44) is not significant. Results of independent t-test showed that there is no significant difference between male
and female patients’ satisfaction with the quality of nursing care (p=0.29). One-way analysis of variance (ANOVA)
indicated that there was a significant difference between patients’ satisfaction with the quality of nursing care and
various parts of hospitalization (p=0.03). According to the results of Scheffe follow-up test, the highest and lowest
levels of satisfaction were respectively related to the CCU ward with the mean of 68.35 and dialysis unit with the
mean of 59.36.
Table 1. Frequency and percentage of patients participating in the study divided by sex, number of hospitalization and level of
education
Variable

Sex
Number of hospitalization

Level of education

Frequency (percent)

Female
Men
1
2
3
4 and more
Unclear
Illiterate and semi-literate

75 (51.4)
71 (48.6)
24 (16.4)
17 (11.6)
20 (13.7)
17 (11.7)
68 (46.6)
54 (37)
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High school degree
Diploma
Bachelor’s degree and higher

48 (32.9)
34 (23.3)
10 (6.8)

Table 2. One-sample t-test results to compare the current situation of nurses’ moral sensitivity and patients’ satisfaction level
with the quality of nursing care with assumed mean of the community
variable
Nurses’
sensitivity
Patients’
satisfaction
nursing care

moral

Number
Questions
25

of

27

Assumed
mean
75

Mean

Minimum

Maximum

T value

88

Standard
deviation
10.51

81

18.32

Degree of
freedom
145

Significance
level
0.001

66

136

63.73

11.83

27

92

10.84

76

0.001

with

Table 3. Correlation coefficient between nurses’ moral sensitivity and patients’ satisfaction with the quality of nursing care
Criterion variable

Patients’ satisfaction with the quality of nursing care
r
N

P

Predictor variable
Nurses’ moral sensitivity

0.64

146

0.001

Table 4. Comparison of male and female nurses participating in the study, special and public wards, different positions, morning
shift and working shift, married and single using independent t-test
Group
Female
Male
Special ward
Public ward
Nurse
Head of unit
Morning shift
Rotating working shift
Married
Single

Number
65
10
40
35
59
10
11
61
55
15

Mean
88.38
84.8
88.65
87.45
87.91
86.7
89.27
88.31
87.41
90.46

Standard
deviation
10.88
7.68
11.25
9.96
10.65
10.25
8.35
10.90
10.97
8.29

t-value
0.98

Degree
freedom
73

of

Significance level

0.48

73

0.63

0.33

67

0.73

0.27

70

0.78

0.99

68

0.32

0.32

Discussion
This study aimed to determine the relationship between nurses’ moral sensitivity and patients’ satisfaction with the
quality of nursing care provided in Shushtar hospitals. The research results indicated that there is a significant
positive correlation between nurses’ moral sensitivity and patients’ satisfaction with the quality of nursing care.
Although a research which investigates the relationship between nurses’ moral sensitivity and patients’ satisfaction
with the quality of nursing care was not found, several studies have been conducted which investigate the
relationship between nurses’ moral sensitivity and different aspects of their job performance; the findings of such
studies are consistent with the results obtained from the present research. For example, the results of research
conducted by Jo & Kim showed that moral sensitivity is effective on nurses’ performance in the field of providing
end of life care (23). Also, findings of research carried out by Mohammadi et al. showed that there is a positive
correlation between increasing nurses’ moral sensitivity and improving the quality of their working life (21). The
results of research by Mohammadi et al. showed that nurses with higher level of moral sensitivity were more skilled
at delivering unpleasant news to patients and their families (24). The findings of this study indicated a significant
positive correlation between nurses’ moral sensitivity and patients’ satisfaction with the quality of nursing care. In
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explaining such finding, it can be said that moral sensitivity may increase the ability to communicate effectively and
professionally, empathy, accountability and improve the quality of nurses’ working life (18, 21, 24-26) and increase
patients’ satisfaction through improving nursing care behaviors (27).
The results of this study indicate that the majority of nurses had high moral sensitivity. This finding is inconsistent
with results of research conducted in this field in which nurses’ moral sensitivity was estimated at an average level
(3, 19, 28-31). The reason of the difference between findings may be due to the low number of nurses participating
in this study compared to other studies. Also, according to findings, there was no statistically significant relationship
between level of nurses’ moral sensitivity and variables, including sex, organizational position, employment status,
work place, marital status and type of working shift. These findings are consistent with most of the results obtained
from similar research (3, 28-31). In explaining this finding, it can be said that cultural environment and religious
educational background probably play more important and effective role in the formation of intellectual-moral
aspects and individual’s moral sensitivity than other demographic variables (3, 7, 21, 32, 33).
According to the findings of this study, patients’ satisfaction with the quality of nursing care was at moderate level.
This result is consistent with the findings of some similar studies in terms of patient satisfaction (34, 35); however,
in the research conducted by Mo’taqed et al., level of patients’ satisfaction was higher than average (36). The results
obtained from research carried out by Khezri et al. indicated that 84.4% of patients were dissatisfied with nursing
services (12). Researchers believe that this difference in patients’ satisfaction can be influenced by various factors
such as culture, expectations, previous experience, personal and social values, lifestyle and patients’ awareness of
their own rights (10, 37). In this study, there was no relationship between sex, number of hospitalization, level of
education and patients’ satisfaction with the quality of nursing care; this finding is consistent with findings of similar
research (10, 12, 34, 38). In the present study, the relationship between kind of admission ward and patients’
satisfaction was significant; in the way that the highest satisfaction with the quality of nursing services related to
CCU ward. This result is consistent with the results of some studies conducted (36). Researchers believe that
categories such as spending more time for direct care of patients, less workload and use of experienced nurses in this
ward can be considered as possible reasons for higher level of patients’ satisfaction with nursing care provided in
CCU (11). Based on the findings of this research, it can be concluded that promotion of various aspects of moral
development, including moral sensitivity can improve nurses’ performance by affecting their thought and behavior
and as a result increase patients’ satisfaction. The small sample size and lack of investigating other factors affecting
patients’ satisfaction are limitations of this study. Hence, it is suggested to conduct further research with larger
sample size and investigate other factors affecting patient satisfaction in order to ensure the generalizability of
research results and discuss more about the effect of moral sensitivity on patients’ satisfaction.
Conclusion
The research results showed that promotion of nurses’ moral sensitivity is effective on increasing patients’
satisfaction with nursing care. According to the importance of patients’ satisfaction with nursing care which is
considered as an important indicator in determining the quality and effectiveness of health care system and due to
the influential role of various aspects of ethics, including moral sensitivity in nurses’ performance, attention and
efforts to promote nurses’ moral sensitivity as the largest group of health team seem essential. Therefore, to enhance
the quality of services provided in health care system, administrative and educational managers can take advantage
of systematic in-service programs to increase nurses’ moral sensitivity in addition to training professional morality
to nursing students. The findings of this study can provide an opportunity for further research and various
interventions designed to improve the quality of nursing services by offering basic information.
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Abstract
Background: Secreted frizzled-related protein 5 (SFRP5) is an anti-inflammatory adipokine that excreted by
adipose tissue and functions to modulate metabolic and inflammatory dysregulations. The exact
contribution of SFRP5 toward coronary artery disease (CAD) is largely unclear.
Objectives: In the current study, the potential role of SFRP5, by particular focusing on its anti-inflammatory
effects, was sought in CAD.
Patients and Methods: Serum levels of SFRP5 and the inflammatory biomarkers, oxidized low density
lipoprotein (Ox-LDL) and high sensitivity C-reactive protein (hsCRP), were measured in 40 CAD patients and
40 control subjects who were identified based on coronary angiography examinations. The status of CAD
severity (in accord with Gensini score) and traditional CAD risk factors were also determined. Association of
SFRP5 with Ox-LDL, hsCRP, CAD severity and traditional CAD risk factors was analyzed.
Results: Serum SFRP5 level in CAD patients was significantly decreased compared to control subjects [28.60
ng/mL (25.67-34.58) vs. 39.92 ng/mL (32.82-49.91), P=0.000]. The correlation of serum SFRP5 level with
hsCRP, Ox-LDL, body mass index (BMI) and Gensini score was reveal to be significant and negative (P<0.05).
Serum SFRP5 level was independently and inversely associated with CAD [odds ratio, 0.28(95% confidence
interval, 0.11-0.56), P=0.001] and differentiated between CAD patients and control subjects (P=0.01).
Conclusions: Decreased level of serum SFRP5 is associated with CAD, highlighting its implication in CAD. It
may also be a clinically useful biomarker for CAD.
Keywords: Coronary artery disease, Adipokine, Biomarkers

1

Background

2
3
4
5
6
7

Secreted frizzled-related protein 5 (SFRP5), a recently known antagonist of noncanonical wnt5a signaling, is
secreted by adipose tissue and protects against metabolic dysregulation and inflammation (1). Given that the
atherosclerosis is a low-grade inflammatory disorder in nature, SFRP5 has been suspected as a novel effector of
adipose tissue linked chronic inflammatory comorbidities such as cardiovascular diseases (2). Reduced SFRP5
state may promote Wnt5a signaling in favor of chronic inflammatory condition that occur in cardiovascular
disorders (2). It should be regarded that Wnt5a provokes inflammation in endothelial cells (3) and is expressed in
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atherosclerotic lesions of mouse and human (4). Therefore, by taking into account the counteracting effects of
SFRP5 on noncanonical Wnt5a signaling, the cardioprotective action of SFRP5 might be conceivable.

3
4
5
6

Studies focusing on the circulating levels of SFRP5 in coronary artery disease (CAD) are limited. In a study in
individuals with and without CAD, Miyoshi et al. (5) found that low serum SFRP5 levels were independently
associated with CAD. Moreover, lower plasma SFRP5 levels have also been reported in subjects with obesity and
type 2 diabetes (6, 7), the underlying conditions predisposing to CAD.

7

Objectives

8
9
10

To provide further evidence regarding the exact role of serum SFRP5 levels in CAD, with emphasizing its antiinflammatory impacts, we determined the serum levels of SFRP5 in a relatively large number of CAD patients
compared to their control counterparts.

11

Patients and Methods

12

Subjects

13
14
15
16
17
18
19
20
21
22
23
24

The subjects enrolled in the case–control study consisted of 40 CAD patients and 40 control subjects who
consecutively underwent coronary angiography examination for treatment purposes at the Shahid Mostafa Khomeini
Hospital in Ilam during January 2015 to July 2016. All angiograms were assessed by two independent cardiologists
who unaware from the patients specifications. The main diagnostic criterion for selecting patients and control
subjects were coronary artery stenosis ≥ 50% and < 50%, respectively, on angiography examination. Gensini scoring
system was used to assess the severity of atherosclerotic plaques in the diseased coronary arteries (8). In this system,
the scores 1, 2, 4, 8, 16, and 32, are dedicated to the coronary artery stenosis percentages 25%, 50%, 75%, 90%,
99%, and 100%, respectively. Each score then is multiplied by a factor which represented the importance and
location of the involved coronary artery segment and ranged from 0.5 to 5 as follow: 5 for left main stem (LMS), 2.5
for proximal left anterior descending (LAD) or proximal circumflex (CX) artery, 1.5 for a the mid-segment of LAD,
1 for the distal segment of LAD, right coronary artery and mid/distal CX; and the multiplication factor 0.5 was
assigned for other involved segments.

25
26
27
28

Patients with other conditions such as chronic and acute inflammatory diseases, stroke, heart failure disease, acute
coronary syndrome, recent myocardial infarction (within the preceding 3 months) and also recent surgery operations
(within the preceding 6 months) were not entered into the study. Similarly, the control group aside from not having
the mentioned conditions, also had no a previous clinical or diagnostic evidence of CAD.

29
30
31
32
33
34
35
36
37

Clinical and demographic information of the participants were also provided by clinical examination and medical
records assessment. Subjects who had systolic/diastolic blood pressure >140/90 mmHg or being received
antihypertensive drugs were defined as hypertensive. A fasting serum glucose ≥ 126 mg/dl, or treatment with
hypoglycemic medications was diagnosed as diabetes mellitus. Former or current use of any form of cigarette or
tobacco was determined as smoking status. Family history of CAD was based on the evidence of CAD in first
degree relatives (at age < 60 years). Subjects with hyperlipidemia were ascertained using one or more of the
following parameters: (1) serum total cholesterol ≥ 200 mg/dl, (2) serum triglyceride > 150 mg/dl, and (3) use of
lipid lowering agents. Written informed consents were signed by all subjects under study. The study protocol was
approved the University Ethics Committee.

38
39

Overnight fasting blood samples were drawn from all subjects (before coronary angiography procedure). Serum
samples, after isolation, were aliquoted and stored at -80 ºC until biochemical quantifications.

40

Serum Biochemical Measurements

41
42
43
44
45

Serum SFRP5 and oxidized low density lipoprotein (Ox-LDL) concentrations were determined using commercial
immunoassay kits (USCN Life Science Inc, Wuhan, China for SFRP5 and Mercodia, Uppsala, Sweden for Ox-LDL)
according to their manufacturers’ protocols. The intra- and inter-assay precisions of the assays were 8.3 and 10.7%
for SFRP5 and 5.2 and 8.1% for Ox-LDL, respectively. Serum high-sensitivity C-reactive protein (hsCRP)
concentration was assayed by immunoturbidimetry method on a Hitachi 902 autoanalyzer (Hitachi, Tokyo, Japan).
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Serum lipid profile (total cholesterol, triglycerides, HDL-cholesterol, and LDL-cholesterol) and glucose
concentrations were also determined using automated enzymatic methods on the Hitachi 902 autoanalyzer.

3

Statistical Analyses

4
5
6
7
8
9
10
11
12

All data were presented as mean ± SD, median (25%-75% interquartile range), number and percent, as appropriate.
Continuous variables between patient and control groups were compared by Manne Whitney U test or unpaired ttest. Categorical variables were compared using the χ2 test. Correlation of serum SFRP5 concentration with other
clinical characteristics was explored using Pearson’s correlations test. To evaluate the association between serum
SFRP5 and CAD, a multivariate logistic regression analysis (after log transforming the variables with skewed
distribution), adjusting for other confounding covariates, was performed. We employ the receiver operating
characteristic curve (ROC curve) analysis to clarify whether the serum SFRP5 could differentiate patients with CAD
from control subjects. For all statistical analysis, the SPSS 22.0 software (SPSS Inc., Chicago, IL, USA) was applied
and a p value less than 0.05 was assumed as significant.

13

Results

14
15
16
17
18
19
20

Clinical and demographic information of CAD patients and control subjects under the study are represented in Table
1. There were no significant differences between patients and control subjects regarding some clinical features such
as age, gender, body mass index (BMI), hypertension, diabetes mellitus, hyperlipidemia, and smoking status. Lipid
lowering and cardiovascular medications were predominately consumed by CAD patients. Furthermore, patients
demonstrated significantly higher concentrations of serum Ox-LDL and hs-CRP, as well as a higher prevalence of
family history of CAD than the control subjects. On the contrary, CAD patients had considerably a lower serum
SFRP5 in comparison to the control subjects (Figure 1).

21
22
23

In bivariate correlation analyses, serum SFRP5 concentration was found to be significantly and inversely correlated
with BMI, serum Ox-LDL, hsCRP and LDL-cholesterol concentrations as well as the Gensini score in all
participants (Table 2).

24
25
26
27
28

To signify the importance of serum SFRP5 as an independent predictor of CAD, a multiple logistic regression
analysis, adjusting for the other potential confounding covariates under study, was performed (Table 3). Among the
covariates included in the analysis, serum SFRP5, Ox-LDL and hs-CRP concentrations were emerged as
independent predictors of CAD. Interestingly, we found serum SFRP5 concentration tended to be a stronger
predictor of CAD as compared to Ox-LDL and hs-CRP in the multiple logistic regression analysis (Table 3).

29
30
31
32

In another multiple logistic regression analysis, again adjusting for the potential confounding covariates, we sought
to find the predictors of CAD severity, based on the angiographic Gensini scores. Low serum SFRP5 (0.65(0.210.82, P=0.036)) was appeared as a negative predictor of CAD severity while other covariates were shown not to be
significant predictors of CAD severity.

33
34
35
36
37
38
39

Given the significant prediction power of serum SFRP5, Ox-LDL and hs-CRP for CAD, we examined whether the
serum concentration of these biomarkers would be of diagnostic value to differentiate CAD patients from control
subjects. As shown in Figure 2, ROC curve analysis revealed that from the biomarkers, serum SFRP5 could more
strongly discriminate CAD patients from control subjects and therefore may also serve as a better diagnostic
biomarker for CAD. According to the curve analyses, serum SFRP5 with the cut off value 32.96 ng/mL, had a 75%
sensitivity and 73% specificity which were notably higher than those for Ox-LDL (cut off value 81.42 ng/mL; 70%
sensitivity and 67% specificity ) and hsCRP (cut off value 2.34 ng/mL; 68% sensitivity and 59%), respectively.

40

Discussion

41
42
43
44
45
46

Results of the current study revealed that serum level of the anti-inflammatory adipokine, SFRP5, in contrast to the
established inflammatory biomarkers hsCRP and ox-LDL, is significantly decreased in CAD patients as compared to
control subjects. More importantly, these results provide an evidence that serum SFRP5 is independently and
inversely associated with the presence and severity of CAD. The implication of SFRP5 as an anti-inflammatory
biomarkers was recently demonstrated in patients with CAD in comparison with non-CAD patients (5). In the recent
study, serum SFRP5 levels in patients with CAD was significantly lower than those in non-CAD patients and also
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was found to be significantly and negatively correlated with the presence and severity of CAD, the findings that, to
some extent, we obtained in the present study.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

The mechanisms by which low SFRP5 levels is associated with increased risk of CAD are not unequivocal. One
mechanistic relation of SFRP5 with CAD may be due to the suppression of inflammatory mediators that are
produced by macrophages and/or adipocytes (1). Furthermore, a strong link between serum SFRP5 levels and
oxidative stress was reported in human (9). SFRP5 has been shown to suppress inflammatory response in
rheumatoid arthritis fibroblast-like synoviocytes (10). In low grade inflammatory condition such as obesity and type
2 diabetes decrease of SFRP5 is accompanied by a significant increase of the pro-inflammatory risk factor, Wnt5a
(11-14). It should be noted that Wnt signaling is implicated in atherosclerosis and cardiovascular disease (15).
Additionally, SFRP5 has been shown to repress inflammatory reaction following ischemia/reperfusion damage in
the heart of mice via antagonizing the non-canonical wnt5a signaling (16).Therefore, it can be speculated that in
reduced SFRP5 conditions the inflammatory mediators, oxidative stress and Wnt5a signaling are potentiated,
providing an inflammatory state that lead to chronic inflammatory related comorbidities such as CAD. Indeed, the
inverse correlation of serum SFRP5 with hsCRP and Ox-LDL levels that we found in the present study, is of
particular relevance to the anti-inflammatory, as well as the anti-oxidative function of SFRP5 in CAD. A relatively
same inverse correlation between serum SFRP5 and hsCRP levels was also hinted in the study on CAD and nonCAD patients by Miyoshi et al. (5). hsCRP and Ox-LDL, respectively, have been considered as suitable surrogate
biomarkers of low-grade inflammatory and oxidative state in cardiovascular diseases (17, 18). The casual
relationships between serum SFRP5 and hsCRP and/or Ox-LDL are not decisively known. Although, the possible
impacts of inflammatory mediators releasing from macrophages / adipocytes (1) and the oxidative stress
phenomenon (9), all secondary to low SFRP5 status, on hsCRP production and LDL oxidation cannot be excluded,
other underlying causes need to be explored.

23
24
25
26
27
28

Of worthy to note in the present study, is the capability of serum SFRP5 that might serve as a potential diagnostic
and prognostic biomarker for CAD. Here, regarding the discriminatory power of serum SFRP5 for CAD, as well as
its relation with the severity of CAD, our results are relatively comparable with those attained in the aforementioned
study by Miyoshi et al. (5). However, since, to date, only two studies have addressed the diagnostic and prognostic
applicability of serum SFRP5 in CAD, additional studies with larger sample size would be mandatory to clarify the
issue.

29
30
31
32

Apart from the limitations inherent to the cross-sectional designing and comparison and/or correlational analyzing of
data in the present study, our findings are the second that corroborate the link between SFRP5 and CAD and shed
light to its clinical significance. However, the exact role of SFRP5 in CAD and its fitness toward clinical setting
await for further studies with larger number of subjects.

33
34
35

In summary, our results elucidated that serum SFRP5 is decreased in CAD patients as compared to control subjects.
Moreover, the serum SFRP5 level was negatively and significantly correlated with the presence and severity of
CAD and seems to be a potential biomarker of CAD.
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Table 1. Demographic and clinical characteristics of the CAD patients and control subjects under study.
Variable
Control subjects (n=40)
CAD patients (n = 40)
P value
Age (years)
54.23 ± 10.01
56.15 ± 9.45
0.31
Male sex
22(55)
24(60)
0.65
2
BMI (kg/m )
26.82 ± 2.16
27.43 ± 4.23
0.42
Total cholesterol (mg/dL)
169.32 ± 27.49
170.18 ± 30.23
0.26
Triglycerides (mg/dL)
126.46 (118.95-210.78)
127.03 (113.12-219.44)
0.39
LDL- cholesterol (mg/dL)
110.79 ± 16.85
112.56 ± 18.64
0.16
HDL- cholesterol (mg/dL)
45.62 ± 7.36
44.39 ± 5.23
0.47
hsCRP (mg/L)
2.38(1.90-2.89)
2.69(2.15-3.58)
0.05
Ox-LDL (ng/mL)
56.61(52.45-63.17)
83.92(79.89-87.45)
<0.001
SFRP5 (ng/mL)
39.92(32.82-49.91)
28.60(25.67-34.58)
<0.001
Hypertension
8(20)
12(30)
0.30
Diabetes mellitus
6(15)
10(25)
0.26
Family history of CAD
6(15)
14(35)
0.04
Smoking
5(12.5)
10(25)
0.15
Lipid-lowering agents
12(30)
28(70)
0.0003
Aspirin
0(0)
32(80)
<0.001
Antiplatelets
0(0)
20(50)
<0.001
ACE inhibitors
0(0)
20(50)
<0.001
Data are shown as mean ± SD, median (25th-75th interquartile range) or number (%);BMI, body mass index; LDL, low-density
lipoprotein; HDL, high-density lipoprotein; hsCRP, high sensitive C-Reactive Protein; Ox-LDL, oxidized LDL; SFRP5, Secreted
frizzled-related protein 5; CAD, coronary artery disease; ACE, angiotensin converting enzyme.

Table 2. Correlations of SFRP5 with age, BMI, Gensini score and biochemical variables in all subjects under study.
Variable
r
P value
Age
-0.02
0.88
BMI
-0.23
0.01
Total cholesterol
-0.13
0.09
Triglycerides
-0.08
0.16
LDL- cholesterol
-0.19
0.002
HDL- cholesterol
0.41
0.07
hsCRP
-0.44
0.000
Ox-LDL
-0.50
0.000
Gensini score
-0.34
0.01
BMI, body mass index; LDL, low-density lipoprotein; HDL, high-density lipoprotein; hs-CRP, high sensitive C-Reactive Protein;
Ox-LDL, oxidized LDL; SFRP5, Secreted frizzled-related protein 5.
Table 3. Logistic regression analysis results for determining independent predictors of CAD.
Variable
OR(95%CI)
P value
Age
1.63(1.21-2.72)
0.38
Male sex
1.08(0.98-1.78)
0.14
BMI
2.31(1.75-3.41)
0.08
Total cholesterol
1.92(1.32-2.04)
0.21
Triglycerides
2.72(1.45-2.99)
0.11
LDL- cholesterol
1.68(1.13-2.80)
0.15
HDL- cholesterol
0.57(0.08-0.71)
0.23
hsCRP
1.61(1.21-2.18)
0.04
Ox-LDL
2.01(1.76-2.69)
0.01
SFRP5
0.28(0.11-0.56)
0.001
Hypertension
1.87(1.54-3.94)
0.16
Diabetes mellitus
2.61(1.95-3.40)
0.08
Family history of CAD
1.61(1.31-2.02)
0.21
Smoking
1.76(1.51-1.97)
0.32
OR, odds ratio; CI, confidence intervals; BMI, body mass index; LDL, low-density lipoprotein; HDL, high-density lipoprotein;
hsCRP, high sensitive C-Reactive Protein; Ox-LDL, oxidized LDL; SFRP5, Secreted frizzled-related protein 5.
SFRP5, Ox-LDL, triglycerides and hsCRP were log transformed for the analysis.
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Abstract
This research study intends on determining the goodness of fit in the three-factor model (DSM-of Mental
th
Disorders, 4 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 lifethreatening 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 symptoms of distress
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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”reexperiencing 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 “reexperiencing” includes five symptoms (recurrent, involuntary, and intrusive memories; traumatic nightmares,
dissociative reactions, intense or 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
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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 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
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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 DSMTR-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 CheckList for
15 minutes; and the data obtained from patients was analyzed.
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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)
73.0
71.0
74.0
73.0
69.0
67.0
74.0
73.0
69.0
71.0
67.0

SD

Factors

Model

01.19
3.2
8.23
9.4
86.18
83.3
01.19
2.3
79.6
05.2
17
83.3
86.18
83.3
01.19
2.3
79.6
05.2
81.28
14.5
07.7
04.2

Re-experincing (cluster B)

DSMIV(2000)

Avoidance (cluster C)
Arousal (cluster D)
Re-experincing (cluster B)

King et al., (1998)

Avoidance (cluster C)
Cognitive numbing (D cluster)
Arousal (cluster E)
Re-experincing (cluster B)

Simmes et al., (2002)

Avoidance (cluster C)
Bordom (cluster D)
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.
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Table 2. Correlation among each model factors
Models

Symptoms

DSM-IV(2000)

Re-experiencing (cluster B)
Avoidance (cluster C)
Arousal (cluster D)

King et al., (1998)

Simmes et al., (2002)

Re-experiencing (cluster B)
Avoidance
Re-experiencing
(cluster C)
Cognitive numbing (cluster D)
Arousal (cluster E)

Re-experiencing (cluster B)
Avoidance (cluster C)
Boredom (cluster D)
Arousal (cluster E)

Re-experiencing
(B)
1
**
66.0
**
58.0
Re-experiencing
(B)

Avoidance
(C)

Arousal
(D)

1
**

52.0
Avoidance
(C)

1
Cognitive numbing (D)

Arousal (E)

1
**

61.0

1

**

**

**

**

54.0
58.0
Re-experiencing
(B)
1
**
61.0
**
65.0
**
45.0

36.0
31.0
Avoidance
(C)

1
**

47.0
Boredom
(D)

1
Arousal (E)

1
**
**

45.0
28.0

1
**

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.
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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
AGFI
67.0
72.0
70.0
P<0.001

NFI
80.0

GFI
77.0

RMSEA
13.0

X2.d.f.
42.4

X2
49.512

Df
116

83.0
81.0

80..
78..

12.0
13.0

84.3
04.4

04.434
67.456

113
113

P
000.0

Model
DSM-IV( 2000)

000.0
000.0

King (1998)
Simms(2002)

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 (X2.d.f
=84.3), (RMSEA2 =0.12) and (x2 =434.04) has the best fitting performance of the sample. The high values of

S135-18

Annals of Tropical Medicine & Public Health-Special Issue Mar 2018 Vol 6

(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.
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 DisordersRevised 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
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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 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 posttraumatic 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
Background: Secreted frizzled-related protein 5 (SFRP5) is an anti-inflammatory adipokine that excreted by
adipose tissue and functions to modulate metabolic and inflammatory dysregulations. The exact
contribution of SFRP5 toward coronary artery disease (CAD) is largely unclear.
Objectives: In the current study, the potential role of SFRP5, by particular focusing on its anti-inflammatory
effects, was sought in CAD.
Patients and Methods: Serum levels of SFRP5 and the inflammatory biomarkers, oxidized low-density
lipoprotein (Ox-LDL) and high sensitivity C-reactive protein (hsCRP), were measured in 40 CAD patients and
40 control subjects were identified based on coronary angiography examinations. The status of CAD
severity (in accord with Gensini score) and traditional CAD risk factors were also determined. Association of
SFRP5 with Ox-LDL, hsCRP, CAD severity and traditional CAD risk factors was analyzed.
Results: Serum SFRP5 level in CAD patients was significantly decreased compared to control subjects [28.60
ng/mL (25.67-34.58) vs. 39.92 ng/mL (32.82-49.91), P=0.000]. The correlation of serum SFRP5 level with
hsCRP, Ox-LDL, body mass index (BMI) and Gensini score was reveal to be significant and negative (P<0.05).
Serum SFRP5 level was independently and inversely associated with CAD [odds ratio, 0.28(95% confidence
interval, 0.11-0.56), P=0.001] and differentiated between CAD patients and control subjects (P=0.01).
Conclusions: Decreased level of serum SFRP5 is associated with CAD, highlighting its implication in CAD. It
may also be a clinically useful biomarker for CAD.
Keywords: Coronary artery disease, Adipokine, Biomarkers
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Background
Secreted frizzled-related protein 5 (SFRP5), a recently known antagonist of noncanonical wnt5a signaling, is
secreted by adipose tissue and protects against metabolic dysregulation and inflammation (1). Given that the
atherosclerosis is a low-grade inflammatory disorder in nature, SFRP5 has been suspected as a novel effector of
adipose tissue linked chronic inflammatory comorbidities such as cardiovascular diseases (2). Reduced SFRP5
state may promote Wnt5a signaling in favor of chronic inflammatory condition that occur in cardiovascular
disorders (2). It should be regarded that Wnt5a provokes inflammation in endothelial cells (3) and is expressed in
atherosclerotic lesions of mouse and human (4). Therefore, by taking into account the counteracting effects of
SFRP5 on noncanonical Wnt5a signaling, the cardioprotective action of SFRP5 might be conceivable. Studies
focusing on the circulating levels of SFRP5 in coronary artery disease (CAD) are limited. In a study in individuals
with and without CAD, Miyoshi et al. (5) found that low serum SFRP5 levels were independently associated with
CAD. Moreover, lower plasma SFRP5 levels have also been reported in subjects with obesity and type 2 diabetes (6,
7), the underlying conditions predisposing to CAD.
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Objectives
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To provide further evidence regarding the exact role of serum SFRP5 levels in CAD, with emphasizing its antiinflammatory impacts, we determined the serum levels of SFRP5 in a relatively large number of CAD patients
compared to their control counterparts.
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Patients and Methods

6

Subjects
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The subjects enrolled in the case–control study consisted of 40 CAD patients and 40 control subjects who
consecutively underwent coronary angiography examination for treatment purposes at the Shahid Mostafa Khomeini
Hospital in Ilam during January 2015 to July 2016. All angiograms were assessed by two independent cardiologists
who unaware from the patients specifications. The main diagnostic criterion for selecting patients and control
subjects were coronary artery stenosis ≥ 50% and < 50%, respectively, on angiography examination. Gensini scoring
system was used to assess the severity of atherosclerotic plaques in the diseased coronary arteries (8). In this system,
the scores 1, 2, 4, 8, 16, and 32, are dedicated to the coronary artery stenosis percentages 25%, 50%, 75%, 90%,
99%, and 100%, respectively. Each score then is multiplied by a factor which represented the importance and
location of the involved coronary artery segment and ranged from 0.5 to 5 as follow: 5 for left main stem (LMS), 2.5
for proximal left anterior descending (LAD) or proximal circumflex (CX) artery, 1.5 for a the mid-segment of LAD,
1 for the distal segment of LAD, right coronary artery and mid/distal CX; and the multiplication factor 0.5 was
assigned for other involved segments.
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Patients with other conditions such as chronic and acute inflammatory diseases, stroke, heart failure disease, acute
coronary syndrome, recent myocardial infarction (within the preceding 3 months) and recent surgery operations
(within the preceding 6 months) were not included in the study. Similarly, the control group aside from not having
the mentioned conditions, also had no a previous clinical or diagnostic evidence of CAD.
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Clinical and demographic information of the participants were also provided by clinical examination and medical
records assessment. Subjects who had systolic/diastolic blood pressure >140/90 mmHg or being received
antihypertensive drugs were defined as hypertensive. A fasting serum glucose ≥ 126 mg/dl, or treatment with
hypoglycemic medications was diagnosed as diabetes mellitus. Former or current use of any form of cigarette or
tobacco was determined as smoking status. Family history of CAD was based on the evidence of CAD in firstdegree relatives (at age < 60 years). Subjects with hyperlipidemia were ascertained using one or more of the
following parameters: (1) serum total cholesterol ≥ 200 mg/dl, (2) serum triglyceride > 150 mg/dl, and (3) use of
lipid lowering agents. Written informed consents were signed by all subjects under study. The study protocol was
approved the University Ethics Committee.
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Overnight fasting blood samples were drawn from all subjects (before coronary angiography procedure). Serum
samples, after isolation, were aliquoted and stored at -80 ºC until biochemical quantifications.
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Serum Biochemical Measurements
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Serum SFRP5 and oxidized low density lipoprotein (Ox-LDL) concentrations were determined using commercial
immunoassay kits (USCN Life Science Inc, Wuhan, China for SFRP5 and Mercodia, Uppsala, Sweden for Ox-LDL)
according to their manufacturers’ protocols. The intra- and inter-assay precisions of the assays were 8.3 and 10.7%
for SFRP5 and 5.2 and 8.1% for Ox-LDL, respectively. Serum high-sensitivity C-reactive protein (hsCRP)
concentration was assayed by immunoturbidimetry method on a Hitachi 902 autoanalyzer (Hitachi, Tokyo, Japan).
Serum lipid profile (total cholesterol, triglycerides, HDL-cholesterol, and LDL-cholesterol) and glucose
concentrations were also determined using automated enzymatic methods on the Hitachi 902 autoanalyzer.
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Statistical Analyses
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All data were presented as mean ± SD, median (25%-75% interquartile range), number and percent, as appropriate.
Continuous variables between patient and control groups were compared by Manne Whitney U test or unpaired ttest. Categorical variables were compared using the χ2 test. Correlation of serum SFRP5 concentration with other
clinical characteristics was explored using Pearson’s correlations test. To evaluate the association between serum
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SFRP5 and CAD, a multivariate logistic regression analysis (after log transforming the variables with skewed
distribution), adjusting for other confounding covariates, was performed. We employ the receiver operating
characteristic curve (ROC curve) analysis to clarify whether the serum SFRP5 could differentiate patients with CAD
from control subjects. For all statistical analysis, the SPSS 22.0 software (SPSS Inc., Chicago, IL, USA) was applied
and a p value less than 0.05 was assumed as significant.
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Results

7
8
9
10
11
12
13

Clinical and demographic information of CAD patients and control subjects under the study are represented in Table
1. There were no significant differences between patients and control subjects regarding some clinical features such
as age, gender, body mass index (BMI), hypertension, diabetes mellitus, hyperlipidemia, and smoking status. Lipid
lowering and cardiovascular medications were predominately consumed by CAD patients. Furthermore, patients
demonstrated significantly higher concentrations of serum Ox-LDL and hs-CRP, as well as a higher prevalence of
family history of CAD than the control subjects. On the contrary, CAD patients had considerably a lower serum
SFRP5 in comparison to the control subjects (Figure 1).
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In bivariate correlation analyses, serum SFRP5 concentration was found to be significantly and inversely correlated
with BMI, serum Ox-LDL, hsCRP and LDL-cholesterol concentrations as well as the Gensini score in all
participants (Table 2).
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To signify the importance of serum SFRP5 as an independent predictor of CAD, a multiple logistic regression
analysis, adjusting for the other potential confounding covariates under study, was performed (Table 3). Among the
covariates included in the analysis, serum SFRP5, Ox-LDL and hs-CRP concentrations were emerged as
independent predictors of CAD. Interestingly, we found serum SFRP5 concentration tended to be a stronger
predictor of CAD as compared to Ox-LDL and hs-CRP in the multiple logistic regression analysis (Table 3).
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In another multiple logistic regression analysis, again adjusting for the potential confounding covariates, we sought
to find the predictors of CAD severity, based on the angiographic Gensini scores. Low serum SFRP5 (0.65(0.210.82, P=0.036)) was appeared as a negative predictor of CAD severity while other covariates were shown not to be
significant predictors of CAD severity.
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Given the significant prediction power of serum SFRP5, Ox-LDL and hs-CRP for CAD, we examined whether the
serum concentration of these biomarkers would be of diagnostic value to differentiate CAD patients from control
subjects. As shown in Figure 2, ROC curve analysis revealed that from the biomarkers, serum SFRP5 could more
strongly discriminate CAD patients from control subjects and therefore may also serve as a better diagnostic
biomarker for CAD. According to the curve analyses, serum SFRP5 with the cut off value 32.96 ng/mL, had a 75%
sensitivity and 73% specificity which were notably higher than those for Ox-LDL (cut off value 81.42 ng/mL; 70%
sensitivity and 67% specificity ) and hsCRP (cut off value 2.34 ng/mL; 68% sensitivity and 59%), respectively.
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Discussion
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Results of the current study revealed that serum level of the anti-inflammatory adipokine, SFRP5, in contrast to the
established inflammatory biomarkers hsCRP and ox-LDL, is significantly decreased in CAD patients as compared to
control subjects. More importantly, these results provide an evidence that serum SFRP5 is independently and
inversely associated with the presence and severity of CAD.
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The implication of SFRP5 as an anti-inflammatory biomarkers was recently demonstrated in patients with CAD in
comparison with non-CAD patients (5). In the recent study, serum SFRP5 levels in patients with CAD was
significantly lower than those in non-CAD patients and also was found to be significantly and negatively correlated
with the presence and severity of CAD, the findings that, to some extent, we obtained in the present study.
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The mechanisms by which low SFRP5 levels is associated with increased risk of CAD are not unequivocal. One
mechanistic relation of SFRP5 with CAD may be due to the suppression of inflammatory mediators that are
produced by macrophages and/or adipocytes (1). Furthermore, a strong link between serum SFRP5 levels and
oxidative stress was reported in human (9). SFRP5 has been shown to suppress inflammatory response in
rheumatoid arthritis fibroblast-like synoviocytes (10). In low grade inflammatory condition such as obesity and type
2 diabetes decrease of SFRP5 is accompanied by a significant increase of the pro-inflammatory risk factor, Wnt5a
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(11-14). It should be noted that Wnt signaling is implicated in atherosclerosis and cardiovascular disease (15).
Additionally, SFRP5 has been shown to repress inflammatory reaction following ischemia/reperfusion damage in
the heart of mice via antagonizing the non-canonical wnt5a signaling (16).Therefore, it can be speculated that in
reduced SFRP5 conditions the inflammatory mediators, oxidative stress and Wnt5a signaling are potentiated,
providing an inflammatory state that lead to chronic inflammatory related comorbidities such as CAD. Indeed, the
inverse correlation of serum SFRP5 with hsCRP and Ox-LDL levels that we found in the present study, is of
particular relevance to the anti-inflammatory, as well as the anti-oxidative function of SFRP5 in CAD. A relatively
same inverse correlation between serum SFRP5 and hsCRP levels was also hinted in the study on CAD and nonCAD patients by Miyoshi et al. (5). hsCRP and Ox-LDL, respectively, have been considered as suitable surrogate
biomarkers of low-grade inflammatory and oxidative state in cardiovascular diseases (17, 18). The casual
relationships between serum SFRP5 and hsCRP and/or Ox-LDL are not decisively known. Although, the possible
impacts of inflammatory mediators releasing from macrophages / adipocytes (1) and the oxidative stress
phenomenon (9), all secondary to low SFRP5 status, on hsCRP production and LDL oxidation cannot be excluded,
other underlying causes need to be explored.
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Of worthy to note in the present study, is the capability of serum SFRP5 that might serve as a potential diagnostic
and prognostic biomarker for CAD. Here, regarding the discriminatory power of serum SFRP5 for CAD, as well as
its relation with the severity of CAD, our results are relatively comparable with those attained in the aforementioned
study by Miyoshi et al. (5). However, since, to date, only two studies have addressed the diagnostic and prognostic
applicability of serum SFRP5 in CAD, additional studies with larger sample size would be mandatory to clarify the
issue.
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Apart from the limitations inherent to the cross-sectional designing and comparison and/or correlational analyzing of
data in the present study, our findings are the second that corroborate the link between SFRP5 and CAD and shed
light to its clinical significance. However, the exact role of SFRP5 in CAD and its fitness toward clinical setting
await for further studies with larger number of subjects.
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In summary, our results elucidated that serum SFRP5 is decreased in CAD patients as compared to control subjects.
Moreover, the serum SFRP5 level was negatively and significantly correlated with the presence and severity of
CAD and seems to be a potential biomarker of CAD.
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Table 1. Demographic and clinical characteristics of the CAD patients and control subjects under study.
Variable
Age (years)
Male sex
BMI (kg/m2)
Total cholesterol (mg/dL)
Triglycerides (mg/dL)
LDL- cholesterol (mg/dL)
HDL- cholesterol (mg/dL)
hsCRP (mg/L)
Ox-LDL (ng/mL)
SFRP5 (ng/mL)
Hypertension
Diabetes mellitus
Family history of CAD
Smoking
Lipid-lowering agents
Aspirin
Antiplatelets
ACE inhibitors

Control subjects (n=40)
54.23 ± 10.01
22(55)
26.82 ± 2.16
169.32 ± 27.49
126.46 (118.95-210.78)
110.79 ± 16.85
45.62 ± 7.36
2.38(1.90-2.89)
56.61(52.45-63.17)
39.92(32.82-49.91)
8(20)
6(15)
6(15)
5(12.5)
12(30)
0(0)
0(0)
0(0)

CAD patients (n = 40)
56.15 ± 9.45
24(60)
27.43 ± 4.23
170.18 ± 30.23
127.03 (113.12-219.44)
112.56 ± 18.64
44.39 ± 5.23
2.69(2.15-3.58)
83.92(79.89-87.45)
28.60(25.67-34.58)
12(30)
10(25)
14(35)
10(25)
28(70)
32(80)
20(50)
20(50)

P value
0.31
0.65
0.42
0.26
0.39
0.16
0.47
0.05
<0.001
<0.001
0.30
0.26
0.04
0.15
0.0003
<0.001
<0.001
<0.001

Data are shown as mean ± SD, median (25th-75th interquartile range) or number (%);BMI, body mass index; LDL, low-density
lipoprotein; HDL, high-density lipoprotein; hsCRP, high sensitive C-Reactive Protein; Ox-LDL, oxidized LDL; SFRP5, Secreted
frizzled-related protein 5; CAD, coronary artery disease; ACE, angiotensin converting enzyme.

Table 2. Correlations of SFRP5 with age, BMI, Gensini score and biochemical variables in all subjects under study.
Variable
Age
BMI
Total cholesterol
Triglycerides
LDL- cholesterol
HDL- cholesterol
hsCRP
Ox-LDL
Gensini score

r
-0.02
-0.23
-0.13
-0.08
-0.19
0.41
-0.44
-0.50
-0.34

P value
0.88
0.01
0.09
0.16
0.002
0.07
0.000
0.000
0.01

BMI, body mass index; LDL, low-density lipoprotein; HDL, high-density lipoprotein; hs-CRP, high sensitive C-Reactive Protein;
Ox-LDL, oxidized LDL; SFRP5, Secreted frizzled-related protein 5.

S136-18

Annals of Tropical Medicine & Public Health-Special Issue Mar2018 Vol 6

Table 3. Logistic regression analysis results for determining independent predictors of CAD.
Variable
Age
Male sex
BMI
Total cholesterol
Triglycerides
LDL- cholesterol
HDL- cholesterol
hsCRP
Ox-LDL
SFRP5
Hypertension
Diabetes mellitus
Family history of CAD
Smoking

OR(95%CI)
1.63(1.21-2.72)
1.08(0.98-1.78)
2.31(1.75-3.41)
1.92(1.32-2.04)
2.72(1.45-2.99)
1.68(1.13-2.80)
0.57(0.08-0.71)
1.61(1.21-2.18)
2.01(1.76-2.69)
0.28(0.11-0.56)
1.87(1.54-3.94)
2.61(1.95-3.40)
1.61(1.31-2.02)
1.76(1.51-1.97)

P value
0.38
0.14
0.08
0.21
0.11
0.15
0.23
0.04
0.01
0.001
0.16
0.08
0.21
0.32

OR, odds ratio; CI, confidence intervals; BMI, body mass index; LDL, low-density lipoprotein; HDL, high-density lipoprotein;
hsCRP, high sensitive C-Reactive Protein; Ox-LDL, oxidized LDL; SFRP5, Secreted frizzled-related protein 5.
SFRP5,
Ox-LDL,
triglycerides
and
hsCRP
were
log
transformed
for
th
e analysis.
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Abstract

11

This research was performed with the purpose of evaluating effectiveness of group meaning therapy on
decreased depression and promotion of hope to life in elders of the city of Ilam. Method of research was
experimental with a pre and post-test design and a control group. Statistical population constituted of all
elder women in the city of Ilam 30 of whom were selected from nursing home by at access sampling to
participate in the study. Study group was divided into two consisting of 15 members each as experimental
and control groups. The experimental group underwent 10 sessions of group meaning therapy. Pre-test,
post-test and follow-up (in 3 months) was administered for both groups. The data was collected using the
Geriatric Depression Scale (GDS) and Adult Hope Scale (AHS). Research data was analyzed using multivariable analysis of covariance and single variable analysis of covariance (ANCOVA). Results showed
meaningful difference between mean scores of depression and hope for life in the post test and follow up
compared to the pre-test in the experimental group. Depression decreased in the post-test and follow up
compared to the pre-test and the variable of hope to life meaningfully increased. Thus, it can be concluded
that using meaning therapy, hope can be increased and level of depression can be improved in elderly
individuals and a step can be taken in the direction of their psychological health.
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Introduction
Elder years are the final stages of evolution starting from the sixth decade (60 years of age) and continuing until
demise. In the opinion of some experts, these years are named years of disability and weakness or debility (Majidi,
1978). Since hope in life in the country of Iran is 72 years of age, the phenomenon of aging in the country has not
yet been critically evaluated. Yet, this reality exists that the population of elders may increase with a growth rate
higher than the total population growth rate. In fact, along with population growth, hope for traversing older years
has an inclining trend (Khoshbin et al, 2002). Weakness and debility of this group requires special care and
attention.
Based on statistics presented by the World Health Organization, up to the year 2000, individuals 60 and above
consist of 600 million people and this number will reach 2/1 billion by the year 2025. Additionally, more than two
thirds of the elder populations in developing countries particularly Eastern Asia up to the year 2025 are expected to
have 300 percent growth in their elder population (Khosbin et al, 1988).
Depression in the elder is among important health issues. Because of its high prevalence, it generally remains
undiagnosed and if not treated appropriately, it will have poor prognosis. Depression is a disorder in which the
individual’s mood and energy is decreased and the person reaches a point of distress. In such situations, the person
may feel a lack of value and lose his or her meaning in life and desperation, hopelessness and helplessness ensues
(Farjad, 1988). Group meaning therapy is one of the non - medical methods of treating depression and is a kind of
S137-18
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active guidance treatment that assists the patient especially in critical stages of life. This method has three main and
fundamental pre-assumptions: A) Life is meaningful under any condition, B) Humans have will for making sense
and this will is related to search, not for the self, but a meaning for life, C) In any condition, humanity enjoys this
freedom to manifest will for having meaning (Frankel, cited in Farbamanesh, 2007). Group meaning therapy
portrays a small world of the real one where participants act and live in. Members have the objective of discovering
themselves as having similar existential interests and participate in the group. It can be stated that members go
through a self-discovery trip with three goals: acquiring the ability to be true to them, broadening their outlook
about themselves and the world around them and clarifying what gives meaning to their current and future lives.
The group is a place where individuals feel they can deeply be together in meaningful trajectories of life (Curie,
1995).
Considering the above mentioned, the main research question is whether group meaning therapy is effective on
decreased depression and promotion of hope for life in the elderly?
Method
Research design was experimental with pre and post-test with a control group. Statistical population of this research
consisted of all elderly women and men above the age of 60 residing in the city of Ilam. After selection of the
statistical group with 24 individuals meeting inclusion criteria for the study (for example: minimum age of 60 and
maximum of 75, ability to attend sessions, lack of cognitive, verbal and visual disorders), using method of sampling
based on objective or in access sampling, study procedure was described and if they wished to continue, informed
consent was signed. After administration of the pre-test (Geriatric Depression Scale and Adult Hope Scale), they
were equally placed in two experimental and control groups. The experimental group underwent meaning therapy
based on the model of Frankel in the form of 10 group sessions, for 5 weeks and 2 sessions per week. Yet, the
control group underwent no intervention. At the end of the educational program, both groups underwent post test
and follow up examination after 3 weeks.
Data Collection Instrument:
The Geriatric Depression Scale (GDS) was formulated by Yesavage for evaluation of depression in the elderly and it
is an appropriate test for diagnosis of symptoms of depression in them which has been validated in various clinical
and non-clinical environments. This scale is used in clinical diagnosis of depression with good internal and external
validity. Its reliability with the re-test method has been shown to be 0/85 (Pour Ebrahim & Rasouli, 2008). In 1986,
its short 15-item form was psychometrically evaluated in Iran by Malakouti and colleagues with specificity of 0/90
and sensitivity of 0/80 and re-test correlation of 0/58. The reliability by halving the test was obtained to be 0/90 and
by re-test to be 0/58. Cut off line of 8 was obtained for the 15-item form with sensitivity of 0/90 and specificity of
0/84.
On the other hand, regarding its validity, correlation of 0/84 was reported with the Hamilton scale and 0/73 with the
Beck inventory. Pour Ebrahim and Rasouli (2008) obtained reliability using halving the questionnaire items at 0/96
and its validity using the Beck inventory was evaluated by convergent validity and correlation coefficient was 0/96.
Adult Hope Scale (AHS): this 12 item scale for hope was developed by Sneider for adults older than 15 years of age.
Each item is responded to in a 4-choice Likert scale from 1 (completely false) to 4 (completely true). Thus, scores
ranged between 12 to 48. Sneider and colleagues (1991) obtained reliability for the questionnaire using Cronbach’s
alpha to be 0/84 and using re-test after a period of 10 weeks to be 0/80. In a research by Golzari (2007) with
participation of 660 girl students in Tehran, reliability of the Sneider Hope scale was obtained by the internal
consistency method. Cronbach’s alpha was also obtained at 0/89. The Hope scale had high correlation with
inventories that evaluate psychiatric processes that are similar. For example, scores for the Hope scale are correlated
with a coefficient of up to 0/50 to 0/60 with Scheier and Carver’s optimism scale. Additionally, scores of this scale
have negative correlation with Beck II depression inventory (-0/42 and -0/51). In addition, according to clinical
specialists, content validity of this scale has been confirmed (Bijari, 2009).
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Results
As shown in Table 1 mean, standard deviation, minimum and maximum of the variables of depression and hope in
life for the two experimental and control groups have been presented.

Table 1: Mean and standard deviation of the variables of depression and hope in life differentiated by group
Groups

Experimental

Control

Experimental

Variables

Mean

Pre-test
Post-test
Follow-up
Pre-test
Post-test
Follow-up
Pre-test
Post-test
Follow-up

10/73
7/40
7/00
10/53
10/60
10/80
18/73
26/60
22/73

Standard
deviation
1/19
2/00
2/30
2/10
2/22
1/74
5/53
4/34
2/60

Minimum

Maximum

8
4
5
8
5
9
15
20
17

14
16
12
14
14
15
29
34
27

Result of this analysis has been shown in Table 2. As shown in Table 3, ANCOVA significance tests for correlation
with grouping factor is meaningful at a level below 0/05.

Table 2: Result of multi-variable ANCOVA (MANOVA) for significance of depression in experimental and control groups

Depression

Name of test

Value

F

Df for
hypothesis

Df for error

P

Pilai effect

0/40

8/85

2

27

0/001

Wilke’s lambda

0/60

8/85

2

27

0/001

Hotelling effect

0/66

8/85

2

27

0/001

Highest root
mean square
error

0/66

8/85

2

27

0/001

As shown in Table 2, significance levels for all tests permit use of single variable analysis of variance. These results
show that meaningful difference exists in depression between the two groups at least at one of the stages of
evaluation.
Table 3: Results of single variable analysis of covariance for depression in the pre and post tests
SS
Df
MS
F
Test
71/75
1
71/57
14/90
Group
84/42
1
84/42
17/58
Error
129/63
27
4/80
Total
2708/00
30

P
0/001
0/001
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As results of single variable analysis of covariance shows in Table 4, meaningful difference exists between mean
scores of depression (F=14/90) in the pre-test and post-test (p<0/001) and mean scores of depression (F=17/58)
in the two experimental and control groups for the pre-test and post test (p<0/001).
Table 5: Results of single variable analysis of covariance for depression in the pre-test and follow up

Test
Group
Error
Total

SS
46/78
125/46
69/62
6201/00

Df
1
1
27
30

MS
46/78
125/46
2/58

F
18/14
44/78

P
0/001
0/001

As shown in Table 5, results of single variable analysis of covariance shows that significant difference exists
between mean scores of depression (F=18/14) in the pre-test and follow up (p<0/001) and between mean scores of
depression (F=44/78) in the two experimental and control groups in pre-test and post-test (p<0/001).
As shown in Table 5, significance levels for all tests permit use of multi-variable analysis of variance (MANOVA).
These results show that meaningful difference exists between hope for life in the two groups at least in one of the
stages of evaluation.

Table 6: Results of single variable analysis of covariance for hope to life in the pre-test and post-test
Test
Group
Error
Total

SS
370/36
426/57
225/24
17209/00

Df
1
1
27
30

MS
370/36
426/57
8/32

F
44/40
51/13

P
0/001
0/001

As shown in Table 6, results of single variable analysis of covariance show that meaningful difference exists
between mean scores of hope to life (F=0/12) in the pre-test and post-test (p<0/005) and between mean scores of
hope to life (F=8/93) in the two groups of experiment and control in the pre-test and post-test (p<0/02).

Table 7: Results of single variable analysis of covariance for hope to life in the pre-test and follow-up
Test
Group
Error
Total

SS
252/25
74/08
328/28
14575/00

Df
1
1
27
30

MS
252/25
74/08
12/16

F
20/74
6/09

P
0/001
0/002

As shown in Table 7, results of single variable analysis of covariance show that meaningful difference exists
between mean scores of hope to life (F=2/94) in the pre-test and post-test (p<0/05) and between mean scores of hope
to life (F=52/32) in the two experimental and control groups in the pre-test and post-test (p<0/001).
Conclusion
Based on results obtained in this research, it can be stated that group meaning therapy leads to decreased depression
and improved hope to life in the elder. These results agree with findings by Sahebdel and colleagues (2011),
Ghaderi and colleagues (2011), Shoa Kazemi (2010), Kleftaras and Psarra (2012), Talebzadeh Shoushtari and
colleagues (2011), Kang and colleagues (2009), Nassiri and colleagues (2008), Dana (2008), Jaarsma and colleagues
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(2007), Mellette and Oliver (2006), Blair (2004), Schulenberg (2003) and Alfried and colleagues (2006). According
to results of this study, the experimental group underwent group meaning therapy to acquire appropriate sense of
self in life, freely elect their reaction towards situations encountered and responsibly accept the consequences of
their actions and choices. They noted that pain of distance from off spring and being rejected by them, sorrow and
regret, short comings, illness and physical problem are unavoidable. There is only one opportunity for changing their
outlook and method of addressing problems and tolerating difficulties. They should not focus on losses by giving
meaning to pain. Considering the fleeting nature of life and time, facilities in their possession is best to be applied
for adding quality to life and not quantity. They should look at the future with optimism, determine their goals,
values and make new plans in life and acquire courage to truthfully encounter life situations. It can be stated that
awareness, new and deeper understanding has been created for them and has encouraged them to continue living
with hope and motivation. They have also learnt that by not focusing on when they will die, life can be more
purposeful.
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