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ABSTRACT 16 

 17 

Background: Thrombocytopenia is a condition characterized by abnormally low platelet 18 

levels and the second leading cause of blood disorders in pregnancy after anemia. This 19 

study aims to systematically review and meta-analysis of studies assessing the prevalence 20 

of thrombocytopenia in pregnant women. 21 

Materials and Methods: A systematic review and meta-analysis was conducted in 2016. 22 

The required data were collected using several keywords such as thrombocytopenia, 23 

pregnant, pregnancy, pregnant women, gestational and their Persian equivalents. The 24 

databases searched were as follows: PubMed, Scopus, Google Scholar, SID, Magiran, and 25 

Iran medex. Articles were included if they met the following criteria: original articles, 26 

reported the prevalence of thrombocytopenia in pregnant women, published in English or 27 

Persian. Articles were evaluated on the basis of the STROBE checklist. Computer software 28 

CMA: 2 was applied to estimate the overall prevalence of thrombocytopenia. 29 

Results: Eight of 522 articles were included in Meta analyses. The overall prevalence of 30 

thrombocytopenia in pregnant women based on the fixed effect model was 7.6% (95% CI 31 

6- 9.7). The lowest percentage of prevalence of thrombocytopenia was associated to the 32 

study conducted in Iran (5.2%), the highest percentage was related to the study 33 

conducted in Ghana (15.3%). Gestational thrombocytopenia known as the most common 34 

cause of thrombocytopenia in pregnant women. 35 

Conclusion: Further research on thrombocytopenia in pregnancy is recommended in 36 

order to further investigate of this issue, required preventative initiatives and avoid 37 

unnecessary actions. 38 

 39 

Keywords: Prevalence, Thrombocytopenia, Pregnancy, Meta-Analysis, Iran 40 

 41 
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 3 

Introduction 4 

 5 

The term thrombocytopenia refers to 6 

abnormally low platelet levels. Platelets are 7 

cells without nucleus derived from bone 8 

marrow megakaryocytes and normally, in the 9 

peripheral blood flow remain for 10 days and 10 

play a significant role in primary and 11 

secondary hemostasis. Thus thrombocytopenia 12 

in pregnancy can be dangerous (1). 13 

Thrombocytopenia occurs in about 6–15% of 14 

pregnant women and gestational 15 

thrombocytopenia is the most common cause 16 

of thrombocytopenia during pregnancy, 17 

representing about 75% of all cases of 18 

thrombocytopenia (2-4). Among blood 19 

disorders, thrombocytopenia, after anemia, is 20 

the most common disorder during pregnancy 21 

(5) Which is diagnosed 4 times higher in 22 

pregnant women than non-pregnant women (6, 23 

7). During normal pregnancy, there is a 24 

physiological decrease in platelet count due to 25 

haemodilution, the consumption increase in 26 

peripheral tissue as well as increased 27 

aggregation (higher levels of thromboxane 28 

A2). When the physiological 29 

thrombocytopenia during pregnancy is mild, 30 

there are no adverse effects for the mother and 31 

fetus. By contrast, a severe thrombocytopenia 32 

associated with medical conditions can have 33 

serious maternal-fetal consequences requiring 34 

specific monitoring and appropriate 35 

management(8). divided thrombocytopenia 36 

according to severity into mild 37 

thrombocytopenia (C100,000 to \150,000 ll -1 38 

), moderate thrombocytopenia (C50,000 to 39 

\100,000 ll -1 ) and severe thrombocytopenia 40 

(\50,000 ll -1 ) (9, 10). The risk of bleeding 41 

increases by reducing the number of platelets. 42 

So, persons with a platelet count of less than 43 

100,000 per micro liter of blood are at a high 44 

risk for serious bleeding (3). There are several 45 

causes of thrombocytopenia in pregnancy. 46 

Some of them are characteristic only for 47 

pregnancy: gestational thrombocytopenia 48 

(GE), acute fatty liver of pregnancy (AFLP), 49 

thrombocytopenia which is a component of 50 

pre-eclampsia (PE) and HELLP syndrome 51 

(hemolysis, elevated liver enzymes, and low 52 

platelets). Other TPs are diagnosed 53 

independently in people of childbearing age, 54 

and some diagnoses are made in women 55 

during pregnancy: idiopathic immune 56 

thrombocytopenia (ITP), thrombocytopenia 57 

associated with a proliferative bone marrow 58 

disease TP or associated with congenital 59 

thrombocytopathy, as well as infectious, drug-60 

induced, deficiency (6, 11, 12). The majority 61 

of thrombocytopenic pregnant women is 62 

healthy with no history of thrombocytopenia, 63 

and is incidentally diagnosed using blood 64 

testing. This condition which is called 65 

incidental or gestational thrombocytopenia 66 

(GT), usually  is without influence on 67 

pregnancy, labor & delivery or on the newborn 68 

(9). This study aims to systematically review 69 

and meta-analysis of studies assessing the 70 

prevalence of thrombocytopenia in pregnant 71 

women. 72 

 73 

Materials and methods  74 

Search strategy 75 

A systematic review and meta-analysis of 76 

studies that evaluate prevalence of 77 

thrombocytopenia in pregnant women were 78 

conducted in 2016 according to The Preferred 79 

Reporting Items for Systematic Reviews and 80 

MetaAnalyses (PRISMA) statement (13). The 81 

required data were collected using several 82 

keywords such as thrombocytopenia, pregnant, 83 

pregnancy, pregnant women, gestational and 84 
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their Persian equivalents. The databases 1 

searched were as follows: PubMed, Scopus, 2 

Google Scholar, SID, Magiran, and 3 

Iranmedex. References were exported and 4 

managed using Reference management 5 

(Endnote X5) software to organize and assess 6 

the titles and abstracts, as well as to identify 7 

duplicate studies. The reference lists of articles 8 

that satisfy the eligibility criteria were also 9 

hand-searched for additional articles. 10 

Study Selection 11 

Two reviewers (M.H., S.GSh.) independently 12 

screened the titles and abstracts to identify 13 

potentially relevant articles. The inclusion 14 

criteria were then independently applied to the 15 

full text papers by each of reviewers. 16 

Disagreements were resolved by consensus 17 

with a third reviewer (A.M). Articles were 18 

included if they met the following criteria: 19 

original articles, reported the prevalence of 20 

thrombocytopenia in pregnant women, 21 

published in English or Persian from 1 January 22 

2000 to 12 August 2016. Exclusion criteria 23 

were: the interventional studies, case reports, 24 

proceedings papers, qualitative studies and 25 

studies that investigated the prevalence of 26 

thrombocytopenia In pregnant women among 27 

a specific group of mothers (such as mothers 28 

suffering from acquired immune deficiency 29 

syndrome). 30 

Assessment of study quality  31 

Two reviewers (Kh.Sh and A.M) 32 

independently evaluated the articles on the 33 

basis of the ‘Strengthening the Reporting of 34 

Observational Studies in Epidemiology’ 35 

(STROBE) checklist (14, 15) (Appendex1). 36 

Data extraction 37 

Data extracted using a standard data collection 38 

form. The following data were extracted from 39 

eligible article: author, year of publication, 40 

country, study design, sample size, prevalence 41 

of thrombocytopenia and author conclusion 42 

(Table 1).      43 

Data analysis 44 

To estimate the overall prevalence of 45 

thrombocytopenia in pregnant women meta-46 

analyses were performed by using the 47 

Computer software CMA 2 (Comprehensive 48 

Meta-Analysis). In  order  to  report  the  49 

results,  forest plots  with  95%  confidence  50 

interval  were  used. The chi-squared test and 51 

the I
2
 were used to evaluate heterogeneity of 52 

studies (P-value < 0.05 or I2 > 50%). Funnel 53 

plot was applied to evaluate the possibility of 54 

publication bias and microsoft Office Excel 55 

2010 was used to draw graphs. 56 

 57 

Results 58 

 59 

9174 patients were studied in the total of 8 studies 60 

which their results were extracted. the studies 61 

were conducted between 2001 and 2012. 3 62 

studies were related to the prevalence of 63 

thrombocytopenia in pregnant women conducted 64 

in Iran. While the lowest percentage of 65 

prevalence of thrombocytopenia was associated 66 

to the study conducted by Yazdani (16) in Iran 67 

(5.2%), the highest percentage was related to the 68 

study by Olayemi (7) conducted in 69 

Ghana(15.3%). Fig 1 shows the process of the 70 

selection of studies. Table 1 also shows the 71 

characteristics of the mentioned studies.   72 

 73 

 74 
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Relevant article identified = 522

Titles and abstract for screening = 387

Full text selected=21

Total included article= 8

Excluded at duplicate 

betweendatabase = 135

Excluded at Title and 

abstract=366

Included at hand 

searching and 

references of 

references=1

Excluded at full text=14

Inadequate results: 12

Poor quality of article in 

assessing: 2

 1 

 2 

 3 

 4 

Fig2. Prevalence of thrombocytopenia in pregnant women 5 

 6 

In the meta-analysis of 8 studies the overall prevalence of thrombocytopenia based on the fixed 7 

effect model was 7.6% (95% CI 6- 9.7). 95% CI for the prevalence was drawn for each study in 8 

the horizontal line format (P = 0.42, I
2
= 0.28). 9 
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 1 

Fig 3: Funnel plot 2 

To evaluate the publication bias, funnel plot 3 

was applied (Fig. 3). Result of this funnel plot 4 

show there was possibility publication bias 5 

among studies. 6 

 7 

 8 

Discussion 9 

Prevalence of thrombocytopenia in pregnant 10 

women in the world was 7.6%. 11 

Thrombocytopenia causes disorders in about 12 

7-10% of pregnancies (8). Studies on the 13 

prevalence of thrombocytopenia on pregnant 14 

women in specific groups have been also 15 

conducted. As an example, Sebitloane carried 16 

out a study on pregnant women suffering from 17 

AIDS who were not under treatment. The 18 

prevalence of TCP was reported to be 5.3% 19 

among this group of women (17). Results of a 20 

study on the prevalence of thrombocytopenia 21 

in hypertensive disease of pregnancy, 22 

conducted by Habas, also showed that 23.5% 23 

of the studied women had TCP (18). 24 

Moreover, a study on the prevalence of 25 

thrombocytopenia in pregnant women who use 26 

cocaine, carried out by Kain, reported the 27 

prevalence rate to be 6.7% indicating a 28 

significant difference from other women (19). 29 

In the meanwhile, the main factor, among 30 

causes of thrombocytopenia in pregnant 31 

women mentioned in reviewed studies, is 32 

pregnancy induced thrombocytopenia which in 33 

a study by Keihanian, this factor was 34 

mentioned as the cause of 95% of 35 

thrombocytopenia in pregnant women. Also 36 

these percentages in other studies were as 37 

follows: 85% in the study by Giles (20), 81% 38 

in the study by Sainio (21), 92.9% in the study 39 

by Yazdani (16), 73.8% in Shamoon’s Study 40 

(22) and 64.2% in Nisha’s study (9). 41 

The Pathophysiology of pregnancy induced 42 

thrombocytopenia is unknown, however it is 43 

assumed that its causes can be the high 44 

consumption of platelets (23). The pregnancy 45 

induced thrombocytopenia is mild and 46 

asymptomatic and there is no history of 47 

thrombocytopenia, except in the previous 48 

pregnancy; it usually occurs in nearing the end 49 

of pregnancy and is not associated with fetal 50 

thrombocytopenia and it improves 51 

spontaneously following delivery (5). In the 52 

study conducted by Szkodney, out of 8 cases 53 

of thrombocytopenia in pregnancy, cerebral 54 

hemorrhage was observed only in one infant 55 

and it was not observed in any other one (24). 56 

In this regard, it can be concluded that despite 57 

the pregnancy induced thrombocytopenia is 58 

the most common cause of the incidence of 59 
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thrombocytopenia in pregnancy, it has no side 1 

effects for fetus. However, the differentiation 2 

between thrombocytopenia and causes such as 3 

HELLP syndrome and Preeclampsia is 4 

required in order to adopt appropriate 5 

approaches and avoid unnecessary initiatives 6 

for pregnancy induced thrombocytopenia (16). 7 

A point should be noted is the limited number 8 

of studies conducted on investigation of the 9 

current status in different parts of the world. 10 

More attention should be paid on the 11 

investigation of the status, the implementation 12 

of interventions and then reinvestigation of the 13 

effectiveness of appropriate preventive and 14 

curative programs. Finally, one of the most 15 

important issues in this regard is the routine 16 

follow up as well as screening of pregnant 17 

women which may play a significant role in 18 

this regard. 19 

 20 

Conclusions 21 

 22 

According to the findings of this study, 23 

prevalence of thrombocytopenia was 7.6%. 24 

The importance of the application of findings 25 

of this study is to present the current situation 26 

in the world, investigate and compare the 27 

results of various studies. Further research on 28 

thrombocytopenia in pregnancy is 29 

recommended in order to further investigate of 30 

this issue, required preventative initiatives and 31 

avoid unnecessary actions. 32 
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Author 

year of 
publicat

ion 

Count

ry 

Study 

design 

Sample 

size 

Prevale

nce of 

TCP(%) 

Author conclusion 

Yazdani, S 

(16) 
2012 Iran 

cross-

sectional  
4589 5.2 

The results showed that 

gestational thrombocytopenia was 

the most common cause of 

thrombocytopenia in pregnancy 

which revealed no complication for 

patients and their fetuses. 

However, differential diagnosis 

should be made to avoid diagnosis 

of HELLP syndrome or 

preeclampsia that require urgent 

termination of pregnancy to 

prevent further complications. 

Nisha, S et al 

(9) 
2012 India 

prospecti

ve 

observati

onal 

1079 8.8 

Hypertensive and hepatic disorders 

were the most common obstetric 

causes ofthrombocytopenia. Mode 

of delivery was not affected 

by thrombocytopenia. Maternal 

morbidity and mortality was seen 

only in medical and 

obstetric thrombocytopenia. The 

low platelet counts and declining 

trend with increasing gestational 

age predispose Indian women to 

risk of thrombocytopenia and a 

routine platelet count is suggested 

Olayemi, E 

& Akuffo, FW 

(7) 
2012 Ghana 

cross-

sectional 
300 15.3 

The frequency 

of thrombocytopenia in this study 

was higher than that reported from 

more developed parts of the world. 

This may be due to undetected 

malaria infection in our 

patients. Pregnant women should 

be routinely screened 

for thrombocytopenia. Those 

found to be thrombocytopenic 

should have both thick and thin 

blood films done to exclude the 

presence of malaria parasites. 

Epstein,  A et 

al (25) 
2012 Spain 

secondar

y 

analysis 

82 11.1 

In this limited study, we found no 

association between H. pylori 

and thrombocytopenia in 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Nisha%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23730013
http://www.ncbi.nlm.nih.gov/pubmed/?term=Olayemi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22891092
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akuffo%20FW%5BAuthor%5D&cauthor=true&cauthor_uid=22891092
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the pregnantHispanic population. 

Keihanian, 

Sh et al (4) 
2010 Iran 

cross-

sectional 
150 12.66 

Gestational thrombocytopenia is 

the most common cause of the 

thrombocytopenia in pregnancy 

and isn’t dangerous for mother and 

fetus. So, it is no need to be done 

any intervention 

Shamoon, RP 

et al (22) 
2009 Iraq 

prospecti

ve study 
850 8 

The majority of thrombocytopenias 

were mild gestational and occurred 

in late pregnancy. No maternal or 

neonatal bleeding complications 

were observed. 

Mbanya, D 

et al (26) 
2007 

Camer

oon 

 

cross-

sectional  
1124 8.9 

Thrombocytopenia was not 

significantly associated with third-

trimester bleeding (P=0.57) or with 

a history of postpartum 

haemorrhage (P=0.06). 

Modarresnej

ad, V &  

Motamedi, B 

(27) 

2001 Iran 
cross-

sectional  
1000 8.8 

it can be inferred that the 

incidence of thrombocytopenia in 

this study is more than other parts 

of the world and its relation with 

stillbirth , preeclampsia , abruptio 

placenta , IUFD, systemic lupus 

erythematosus , DIC , using 

Methyldopa and Aspirin is worth 

considering . 
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Abstract 17 

Background: Retinal vein occlusion causes sudden visual loss and macular edema. 18 

Systemic and Local inflammations within the eye have also been implicated in the 19 

pathogenesis of Central Retinal vein occlusion (CRVO). The goal of present study is 20 

comparing study of inflammatory marker (hs-crp, ESR, cystatin-c) among CRVO group and 21 

control group  22 

Methods: This is a case control study that was done in ophthalmology clinic of Valiaser 23 

hospital during 2015-2016. The sample size was consisted of 18 patients with CRVO, and 24 

18 healthy people matched by age, sex and history of Hypertension, Diabetes Mellitus 25 

and Dyslipidemia. Data was analyses by SPSS 16 using Pearson Chi2, Fisher Exact Test and 26 

non-parametric Man whiteney.P ≤0.05 was considered significant. 27 

Results: thirty six people were enrolled in the study. The mean level of ESR in CRVO and 28 

healthy people was 13.11±10.78 mm/hr, 12.88±7.41 mm/hr receptively (p=0.727). The 29 

mean level of hs-CRP in CRVO, and healthy people was 8.33±4.45 mg/l and 8.05±4.51 30 

mg/l respectively (p=0.841). The mean level of Cystatin-C in CRVO and healthy people was 31 

14.84±5.40mg/l, and 10.92 ±5.31mg/l receptively (p=0.015). 32 

Conclusions: This study showed that there is no significant relation between serum level 33 

of ESR, hs-CRP and presence of Retinal vein occlusion. But there is relation between 34 

serum level of Cystatin-c and presence of CRVO. Thus we recommend the routine 35 

measurement of inflammatory markers such as Cystatin-c in this purpose. 36 

Keywords: hs-CRP, ESR, Cystatin-c. Central Retinal Vein occlusion, inflammatory marker 37 

 38 
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 1 

Introduction 2 

Retinal vascular occlusion is a common 3 

vascular disorder, threatening vision
1
. The 4 

disease after diabetic retinopathy is the 5 

second cause of losing the vision, affecting 6 

the retina.
2
 7 

Branch Retinal Vein Occlusion (BRVO) or 8 

Central Retinal Vein Occlusion (CRVO) is 9 

one of the most common vascular diseases 10 

which affects the elders considerably. 11 

Meanwhile half of this age group are less 12 

than 65 years-old.
3,4

 The disease is 13 

diagnosable in 4.6% of over 80-year old 14 

patients. This condition often accompanies 15 

with cardiovascular diseases.
5
 16 

Retinal Vascular Occlusion damage causes 17 

vascular injury, bleeding and tissues 18 

ischemia.
6
 Disease shows itself as a sudden 19 

vision loss which is caused by hypo 20 

perfusion and subsequent hypoxia.
7
 The 21 

pathophysiology of retinal vascular 22 

obstruction refers to compression of the 23 

septum vascular, creation of the endothelium 24 

clot. Classification of obstructions include: 25 

Central Retinal Vein Occlusion, half central, 26 

major branch and macular branch vein.
8
 27 

BRVO and CRVO are the two main types of 28 

retinal vein obstruction.
9
 The retinal 29 

vascular obstruction often lead to 30 

neovascularization. Hypoxia in a retinal 31 

unsettles the balance in the controllable 32 

stimulus vascular, and in the end it causes 33 

new maturity vascular.
10

 When neo 34 

vascularization causes an obstruction in 35 

iridocorneal angle, neo vascular glaucoma is 36 

created that increases the intraocular 37 

pressure so, visual activities get painful and 38 

fervent.
11 

However, vascular proliferation 39 

can cause marked morbidity (especially 40 

because of vitreous bleeding and neo 41 

vascular  glaucoma), but the  main reason of 42 

decreasing the vision is macular edema.
12

 43 

Identifying these illnesses and the affected 44 

age groups are the biggest concerns of those 45 

working on the case of RVO.
13

 It is believed 46 

that the systemic and local inflammation 47 

have a significant role in creating the 48 

obstruction of retinal vessel. The systemic 49 

risk factors preceding retinal vascular 50 

occlusion include hypertension, diabetes, 51 

dyslipidemia and increased level of 52 

homocysteine.
14, 15

 Although the disease has 53 

been known for hundreds of years, but 54 

today's treatments still cause some visual 55 

impairments along with great morbidity 56 

release.
6
  57 

While many studies have been conducted in 58 

order to identify the main reason for the 59 

retinal vascular occlusion in terms of clinical 60 

factors, no concrete results have been found 61 

yet. This study aimed at investigating and 62 

identifying predisposing factors, considering 63 

this motto that prevention is better than cure. 64 

 65 

Method: 66 

This study has been carried out at Valiaser 67 

hospital in Birjand during 2015 to 2016. All 68 

retinal afflicting vascular occlusion were 69 

studied, and controls were chosen from 70 

those who had normal eye-examination. The 71 

cases and control groups were homogenized 72 

in order to remove the confounding factors 73 

of age, sex and risk factors including: 74 

Dyslipidemia, Hypertension and the history 75 

of Diabetes. In conclusion, the criteria in the 76 

group included the risk of retinal vascular 77 

occlusion with maximum illness conditions 78 

during 2 years and the control group also did 79 

not have any history of serious eye diseases 80 
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such as retinal insult. The exclusion criteria 1 

in the study included lack of consent to 2 

participate in the study, history of diseases 3 

and eye surgery such as Glaucoma, cataract, 4 

eye Lasik and the presence of underlying 5 

disease such as history of inflammatory 6 

diseases and collagen vascular diseases, 7 

heart failure, Ischemic heart disease, chronic 8 

renal failure. The patients of Retinal 9 

Vascular Occlusion have undergone eye 10 

examinations such as the detection of visual 11 

acuity, slit lamp-examination, and 12 

fundoscopy. The existence of disc blurring, 13 

venous tortoises and dilatation, retinal 14 

hemorrhage and cotton wool spots 15 

recognition has been identified as Retinal 16 

Vascular Occlusion sign. To remove the 17 

existing doubts over the diagnostic results of 18 

other similar feature we conduct fluorescein 19 

angiography. Band and control groups were 20 

referred to laboratory in order to run the 21 

requested tests. A check-list was designed, 22 

based on the defined goals in 3 parts: 1) 23 

Demographic information (age, sex, history 24 

of diabetes, Hypertension, Dyslipidemia, 25 

history of disease) and eye-surgeries such as 26 

Glaucoma, cataract, eye Lasik, 2) the 27 

presence of underlying diseases including 28 

heart failure and collagen vascular disease, 29 

3) Profile of inflammatory markers (hs-CRP, 30 

ESR and Cystatine-c) in both groups. 31 

Collected data was analyzed using the 32 

SPSS16 software with descriptive 33 

indicators, such as mean and standard 34 

deviation test, Fisher’s exact and 35 

nonparametric test Mann Whitney were 36 

analyzed. Significance level 0.05 was 37 

considered. The results of normality 38 

variables test such as ESR, hs-CRP and 39 

Cystatine-c show that based on 40 

Kolmogorov-Smirnov test, all the variables 41 

were normal. (Cystatine-c for p= 0.782 and 42 

hs-CRP for p= 0.618, ESR for p=0.402). 43 

Due to lack of samples, 18 people were 44 

allocated to each group and Mann Whitney 45 

non-parametric test was used. Small sample 46 

size was effective for P-value normality test, 47 

but the result of the Kolmogorov-Simirov 48 

test, is not reliable due to small sample size. 49 

Results: 50 

Overall 36 participants were enrolled from 51 

which more than 50% or 18 people were the 52 

patients of retinal vascular occlusion and 18 53 

were healthy participant. The age average of 54 

those in the normal group was 55.05 ±9.08 55 

and in CRVO group was 58.7±11.3. (Table 56 

1.) The average of ESR in the normal group 57 

and CRVO was respectively 12.88±7.41 and 58 

13.11±10.78 mm/hr that it doesn’t show any 59 

significant difference (P=0.727). The mean 60 

of hs-CRP in CRVO groups versus the 61 

control group was respectively 8.05±4.51 62 

mg/l and 8.33±4.45 mg/l without significant 63 

difference (P=0.84).The average of 64 

Cystatine-c demonstrated that the ratio in 65 

CRVO groups and normal group was 66 

respectively 10.92 ±5.31 mg/l and 67 

14.84±5.40 mg/l which showed a significant 68 

difference between the two groups. 69 

(P=0.015)(table 2).  70 

Discussion  71 

This study showed that inflammatory 72 

factors, hc-CRP, ESR in the normal group 73 

and CRVO don’t have any significant 74 

differences, but there was a significant 75 

difference in the Cystatine-c average 76 

between the normal group and CRVO, 77 

which was higher in CRVO patients 78 

(P=0.015). Branch Retinal Vein Occlusion 79 

(CRVO) is one of the most common causes 80 

of vision loss in the world, while causing 81 

CRVO is multifactorial but strong local and 82 

systemic inflammation are implicated as 83 

incidence of CRVO has increased.
1
 84 

Inflammation can cause the development or 85 
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progression of the vitro retinal disease.
16

 1 

Many studies have examined the 2 

relationship between retinal inflammation 3 

and retinal vascular obstruction. Of course 4 

few of these communication studies between 5 

inflammation vascular and disease 6 

progression, such as BRVO have been 7 

considered.
17

 There is report that identified 8 

CRP as an inflammatory marker which 9 

doesn’t have any relation to CRVO. 10 

Regarding the consequences of Goldenberg- 11 

Cohen study that similar results also were 12 

obtained. Although preliminary results 13 

indicate a rise in the level of CRP factor in 14 

44% of patients, but in the five years of 15 

follow-up, CRP level decreased as an 16 

inflammatory factor despite the apparent 17 

connection with Atherosclerosis, but dose 18 

not showed any relationship with CRVO.
18

 19 

In the study conducted by Dodson and his 20 

partners on BRVO patients in 1898, the ESR 21 

and CRP levels increased dramatically and 22 

results obtained were contrary to other 23 

studies, the reason being that in this study no 24 

significant differences between ESR, hs-25 

CRP and BRVO were observed.
19

 These 26 

differences in consequences may be due to 27 

different number of specimens in our study 28 

and Dodson’s on inflammatory factors 29 

Cystatine-c and retinal vascular disease 30 

occlusion. Not much information has been 31 

found on this subject.  32 

However, the relationship between 33 

inflammatory factor and the incidence of 34 

Cardiovascular events was evaluated, for 35 

instance in the study conducted by Alma and 36 

her partners in 2015, the effect of 37 

inflammatory factor  cystatine-c and its 38 

association with cardiovascular diseases was 39 

evaluated and it was found  that there is a 40 

significant relationship between 41 

cardiovascular diseases and cystatin –c that 42 

the results with our own results about the 43 

average of Cystatine-c and retinal vascular 44 

occlusion were in the same line.
20

 Also in 45 

the article issued by You L and his partners 46 

in 2010, on patients with coronary events, 47 

similar results were referred too. In relation 48 

to the Dimethyl arginine and Cystatine-c 49 

levels, it was found that the Cystatine-c in 50 

patients with coronary vascular occlusion is 51 

significantly higher than controls.
21

 52 

 Hence this study is a confirmation of the 53 

result of our study in connection with 54 

Cystatin-c and retinal vascular occlusion 55 

factors. This result reflects the importance of 56 

precise control of these variables in the 57 

studies which conducted on the issue. In this 58 

study, in addition, the proposed 59 

measurement of inflammatory markers with 60 

the aim of detection of collapsible diseases 61 

led to treatment goals and progress of 62 

therapeutic modality which will eventually 63 

help the patients with retinal vascular 64 

occlusion. The consequences of this study 65 

showed that there was no significant 66 

connection between ESR, hc-CRP, retinal 67 

vascular occlusion and inflammatory 68 

factors, but a significant connection between 69 

Cystatine-c averages was found which gives 70 

rise to inflammatory factors, development of 71 

vascular disease and retinal vascular 72 

occlusion. So according to this study, 73 

researchers suggest more reviews in the field 74 

of routine measurement of these markers for 75 

clinical uses and early diagnosis of the 76 

disease. 77 

 78 
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patients with coronary artery disease. 
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Table1. (comparison of the average age of the studied groups) 

 

 Age range Mean age±SD Mann Whithney test 

Control 69-39 Years-old 

55.05±9.08 

P=0.296 

CRVO  58.7±11.30 CRVO 

Total 78-37 56.91±10.32 Total 

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

 

 Age range Mean age±SD Mann Whithney test 

Control 69-39 Years-old 

55.05±9.08 

P=0.296 

CRVO  58.7±11.30 CRVO 

Total 78-37 56.91±10.32 Total 
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Table 2. Comparative of Cystatin-c, hs-CRP, ESR among case and controls 

                          Mean±Standard deviation                       Mann Whitney Test 

ESR   

 

Control                     12.8                                                                  P=0.727 

CRVO                       13.11 

 

Hs-CRP 

Control                      8.05                                                                 P= 0.841 

CRVO                        8.33              

 

Cystatin-c 

Control                       10.92±5.31                                                     P=0.015 

CRVO                          14.84±5.40                  
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Abstract 12 

Objective: Given that one of the important aspects of physicians working is pain 13 

management in emergency ward (room), as well as patients with extremity fractures are 14 

one of the most important and most common groups who need for pain management in 15 

the emergency ward (unit), this study aimed to investigate the effectiveness of 16 

intravenous morphine with oral Pregabalin with intravenous morphine on the pain 17 

intensity of limb fractured patients admitted to the emergency admitted to emergency 18 

wards. 19 

Methods: This study is a randomized double-blind placebo-controlled trial.The study 20 

population included patients with acute limb fracture at the age of ≥ 18 years in ( 21 

emergency wards) hospitals of Shohadae    Hafte Tir , Firoozgar and the Prophet (PBUH) 22 

Rasoole  Akram in Tehran in 2015. 232 patients were enrolled in this study that 32 23 

patients because of failure to achieving  criteria exclusion were excluded. 200 patients 24 

were randomly divided into two equal groups double-blind. The first group received 5 mg 25 

morphine intravenous + oral placebo and the second group received 5 mg intravenous 26 

morphine +300 mg oral Pregabalin. Pain severity using standard VNRS before receiving 27 

pain killer medication and then 30, 90, 150, 210, 270, 330 and 390 minutes after the first 28 

dose was measured and recorded. Data analysis was performed using SPSS software 29 

version 16 and the significance level was considered less than 0/05. 30 

Results: The intensity of pain in patients before prescribing painkillers and 30 minutes 31 

after intervention showed no significant difference (P-value<0/05). Patients who received 32 

in addition to morphine also Pregabalin sulfate had less pain intensity in the time period 33 

of 90, 270, 330 and 390 minutes after administration compared with controls. 34 

Conclusion: According to results of this study to better control pain in patients with 35 

extremity fractures single dose of pregabalin with the analgesic morphine sulfate 36 

injection which is a standardized painkiller of emergency room can be used.   37 

Keywords intravenous morphine sulfate, oral Pregabalin, pain control, limb fracture 38 

 39 
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 1 

Introduction 2 

Pain is one of the most common complaints of 3 

patients in the emergency room (ward) which 4 

created for different reasons and present with 5 

different intensity and acuteness. One of the 6 

most common causes of pain in patients and 7 

their need for pain medications is bone 8 

fracture. In all emergency departments (rooms) 9 

pain is an important and challenging 10 

complaining that emergency physicians should 11 

be able to control it well. The importance of 12 

pain is such that referred as the fifth vital sign 13 

of patients. This shows that the intensity of 14 

patient’s pain (of any kind and anywhere on 15 

the body which is felt) should be measured 16 

with a valid and repeatable approach and 17 

reasonable intervals on arrival and recorded in 18 

the patient's medical file. The fractures occur 19 

by various mechanisms and in most cases 20 

occurs in the young and healthy society (in 21 

accidents) or in elderly patients with different 22 

underlying diseases (pathological fractures 23 

caused by tumors, etc) and each of these 24 

groups has its own challenges. One of these 25 

challenges is good control of pain in the acute 26 

phase and especially during the early hours 27 

after the occurrence of damage which are in 28 

the field of scientific and practical activities of 29 

emergency room physician (1-6). 30 

Now standard analgesic used for pain control 31 

in patients with fractures, is injection morphine 32 

sulfate, but this drug has its disadvantages. 33 

That is why any attempt to find ways to reduce 34 

the need for morphine sulfate in emergency 35 

departments (rooms) and hospitals can help to 36 

control of side effects of this medication and 37 

increase the effectiveness and efficiency of 38 

painkiller drug regimens used to patient (7, 8). 39 

Pregabalin is an oral antiepileptic drug which 40 

with unknown mechanism is effective in pain 41 

control. It seems this drug by binding to 42 

calcium channels in nerve terminals inhibits 43 

the release of nociceptive (painful) 44 

neurotransmitters in the synapse. Analgesic 45 

effects of oral pregabalin is safe and with 46 

relative reducing anxiety effects in patients 47 

and has been in Iran and in other countries to 48 

control pain and anxiety in patients undergoing 49 

various surgeries (9, 10). Thus, the aim of the 50 

study is to investigate the effect of adding 51 

Pregabalin to standard analgesic regimen of 52 

patients with extremity fractures on the 53 

amount of pain in these patients. 54 

Method 55 

This study is a randomized double-blind 56 

clinical trial which conducted on 200 patients 57 

with limb fractures in (emergency wards) 58 

hospitals of Shohadae    Hafte Tir, Firoozgar 59 

and the Prophet (PBUH)Rasoole  Akram in 60 

Tehran in 2015. Before the implementation of 61 

study, patients received informed consent 62 

questionnaires for inclusion. The 63 

implementation of this study was approved by 64 

the ethics committee of Iran University of 65 

Medical Sciences. 66 

Inclusion criteria included: age greater than or 67 

equal to 18 years, VNRS greater than or equal 68 

to 6 and limb trauma leading to acute fracture 69 

and exclusion criteria were: abuse of alcohol, 70 

drugs and psychotropic drugs, a history or 71 

biographies of psychological disorders, loss of 72 

consciousness for any reason, moderate or 73 

severe head trauma, seizure disorders, chronic 74 

liver, kidney and cardiovascular diseases, 75 

pregnancy, any ban on the use of morphine or 76 

Pregabalin and use of other analgesics at the 77 

same time. 78 
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232 patients were enrolled in this study that 32 1 

patients because of failure to achieving criteria 2 

exclusion were excluded. Considering the 3 

evaluation method in this study (intention-to-4 

treat) 32 patients were added in the study. The 5 

232 studied patients randomly using 6 

randomization blocks and 4 blocks were 7 

divided into two groups of intervention 8 

(intravenous morphine at a dose of 5 mg IV + 9 

300 mg orally Pregabalin) and placebo 10 

(morphine at a dose of 5 mg + oral placebo) 11 

respectively with 117 and 115 samples size. In 12 

this study, starch tablets looks like Pregabalin 13 

was used as starch. 14 

At baseline demographic questionnaire 15 

including age, sex, systolic blood pressure, 16 

diastolic blood pressure and oxygen saturation 17 

were completed. During the study, adverse 18 

side effects in subjects were recorded in this 19 

questionnaire. Previous pain intensity, 30, 90, 20 

150, 210, 270, 330 and 390 minutes after 21 

completion of treatment protocol was recorded 22 

using a VNRS standard. In each of steps if 23 

VNRS more than or equal to 4, 5 milligrams of 24 

morphine was administering. The total dose of 25 

injection morphine sulfate was recorded over 26 

24 hours after the start of the study in both 27 

groups. 28 

The statistical analysis was performed using 29 

SPSS version 16 software. To describe the 30 

data in this study, in the case of qualitative 31 

frequency and percentage and in the case of 32 

quantitative the mean and standard deviation 33 

were used. In the data analysis of study, Chi-34 

square test and independent Sample T test was 35 

used. 36 

Results 37 

The distribution of fractures place between the 38 

two groups showed no statistically significant 39 

difference (p-value=0/12). The assessment of 40 

demographic variables (age, sex, systolic 41 

blood pressure, diastolic blood pressure and 42 

oxygen saturation) also showed no significant 43 

difference between the two groups (P-value> 44 

0/05).The average dose of morphine sulfate 45 

over 24 hours after the start of the study in the 46 

control group 2/96 mg per hour and in the 47 

study group was 2/35 mg per hour. Morphine 48 

dose in the control group was significantly 49 

higher than intervention group (P-50 

value<0/001) (see Table 1). The pain intensity 51 

of patients in both groups before prescribing of 52 

analgesics and 30 minutes after prescribing 53 

showed no significant difference. The patients 54 

who received Pregabalin with morphine       55 

sulfate were also with statistically significant 56 

differences had lower pain intensity 90, 270, 57 

330 and 390 minutes after the implementation 58 

of protocol (P-value<0/05) (Table 2). The 59 

incidence of complications was similar in both 60 

groups (P-value>0/05). 61 
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Table 1: Comparison of morphine (mg) within 24 hours after the start of the study 

Time (hours ) Control group 
(115n=( 

Intervention group 
(117n=( 

P-value
* 

5/6  - 0 60/23 25/20 01/0 

12  – 5/6 82/15 96/11 001/0> 

18  – 12 73/15 94/11 001/0> 

24  - 18 04/16 30/12 001/0> 

5/6-24 60/47 19/36 001/0> 

24-0 13/71 45/56 001/0> 

* Based on Independent Sample T test 

 

Table 2: Mean pain intensity at different times of pain assessment (VNRS) 

Pain assessment 

period 

 Control group 
(115n=( 

Intervention group 
(117n=( 

P-value
* 

Before intervention 29/1±75/8 32/1±03/9 65/0 

30 minutes later 80/2±52/6 81/2±62/5 95/0 

90 minutes later 64/2±62/4 15/2±12/4 001/0> 

150minutes later 08/2±76/3 88/1±21/3 12/0 

210 minutes later 47/1±50/3 15/1±72/2 08/0 

270 minutes later 92/0±19/3 00/1±67/2 001/0> 

330 minutes later 93/0±09/3 16/1±67/2 001/0> 

390 minutes later 78/0±08/3 93/0±48/2 001/0> 

* Based on Independent Sample T test 

 

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 pre-

operative 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 post-

operative 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 pre-

operative Pregabalin intervention in patients 

undergoing lower limb surgery. The results 

of the study showed that receiving 150 mg 
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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 

standard analgesic in the emergency 

department (ward). 
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Abstract 17 

Background: Retinal vein occlusion causes sudden visual loss and macular edema. 18 

Systemic and Local inflammations within the eye have also been implicated in the 19 

pathogenesis of Central Retinal vein occlusion (CRVO). The goal of present study is 20 

comparing study of inflammatory marker (hs-crp, ESR, cystatin-c) among CRVO group and 21 

control group  22 

Methods: This is a case control study that was done in ophthalmology clinic of Valiaser 23 

hospital during 2015-2016. The sample size was consisted of 18 patients with CRVO, and 24 

18 healthy people matched by age, sex and history of Hypertension, Diabetes Mellitus 25 

and Dyslipidemia. Data was analyses by SPSS 16 using Pearson Chi2, Fisher Exact Test and 26 

non-parametric Man whiteney.P ≤0.05 was considered significant. 27 

Results: thirty six people were enrolled in the study. The mean level of ESR in CRVO and 28 

healthy people was 13.11±10.78 mm/hr, 12.88±7.41 mm/hr receptively (p=0.727). The 29 

mean level of hs-CRP in CRVO, and healthy people was 8.33±4.45 mg/l and 8.05±4.51 30 

mg/l respectively (p=0.841). The mean level of Cystatin-C in CRVO and healthy people was 31 

14.84±5.40mg/l, and 10.92 ±5.31mg/l receptively (p=0.015). 32 

Conclusions: This study showed that there is no significant relation between serum level 33 

of ESR, hs-CRP and presence of Retinal vein occlusion. But there is relation between 34 

serum level of Cystatin-c and presence of CRVO. Thus we recommend the routine 35 

measurement of inflammatory markers such as Cystatin-c in this purpose. 36 

Keywords: hs-CRP, ESR, Cystatin-c. Central Retinal Vein occlusion, inflammatory marker 37 

 38 

 39 
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 1 

Introduction 2 

Retinal vascular occlusion is a common 3 

vascular disorder, threatening vision
1
. The 4 

disease after diabetic retinopathy is the 5 

second cause of losing the vision, affecting 6 

the retina.
2
 7 

Branch Retinal Vein Occlusion (BRVO) or 8 

Central Retinal Vein Occlusion (CRVO) is 9 

one of the most common vascular diseases 10 

which affects the elders considerably. 11 

Meanwhile half of this age group are less 12 

than 65 years-old.
3,4

 The disease is 13 

diagnosable in 4.6% of over 80-year old 14 

patients. This condition often accompanies 15 

with cardiovascular diseases.
5
 16 

Retinal Vascular Occlusion damage causes 17 

vascular injury, bleeding and tissues 18 

ischemia.
6
 Disease shows itself as a sudden 19 

vision loss which is caused by hypo 20 

perfusion and subsequent hypoxia.
7
 The 21 

pathophysiology of retinal vascular 22 

obstruction refers to compression of the 23 

septum vascular, creation of the endothelium 24 

clot. Classification of obstructions include: 25 

Central Retinal Vein Occlusion, half central, 26 

major branch and macular branch vein.
8
 27 

BRVO and CRVO are the two main types of 28 

retinal vein obstruction.
9
 The retinal 29 

vascular obstruction often lead to 30 

neovascularization. Hypoxia in a retinal 31 

unsettles the balance in the controllable 32 

stimulus vascular, and in the end it causes 33 

new maturity vascular.
10

 When neo 34 

vascularization causes an obstruction in 35 

iridocorneal angle, neo vascular glaucoma is 36 

created that increases the intraocular 37 

pressure so, visual activities get painful and 38 

fervent.
11 

However, vascular proliferation 39 

can cause marked morbidity (especially 40 

because of vitreous bleeding and neo 41 

vascular  glaucoma), but the  main reason of 42 

decreasing the vision is macular edema.
12

 43 

Identifying these illnesses and the affected 44 

age groups are the biggest concerns of those 45 

working on the case of RVO.
13

 It is believed 46 

that the systemic and local inflammation 47 

have a significant role in creating the 48 

obstruction of retinal vessel. The systemic 49 

risk factors preceding retinal vascular 50 

occlusion include hypertension, diabetes, 51 

dyslipidemia and increased level of 52 

homocysteine.
14, 15

 Although the disease has 53 

been known for hundreds of years, but 54 

today's treatments still cause some visual 55 

impairments along with great morbidity 56 

release.
6
  57 

While many studies have been conducted in 58 

order to identify the main reason for the 59 

retinal vascular occlusion in terms of clinical 60 

factors, no concrete results have been found 61 

yet. This study aimed at investigating and 62 

identifying predisposing factors, considering 63 

this motto that prevention is better than cure. 64 

 65 

Method: 66 

This study has been carried out at Valiaser 67 

hospital in Birjand during 2015 to 2016. All 68 

retinal afflicting vascular occlusion were 69 

studied, and controls were chosen from 70 

those who had normal eye-examination. The 71 

cases and control groups were homogenized 72 

in order to remove the confounding factors 73 

of age, sex and risk factors including: 74 

Dyslipidemia, Hypertension and the history 75 

of Diabetes. In conclusion, the criteria in the 76 

group included the risk of retinal vascular 77 

occlusion with maximum illness conditions 78 

during 2 years and the control group also did 79 

not have any history of serious eye diseases 80 
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such as retinal insult. The exclusion criteria 1 

in the study included lack of consent to 2 

participate in the study, history of diseases 3 

and eye surgery such as Glaucoma, cataract, 4 

eye Lasik and the presence of underlying 5 

disease such as history of inflammatory 6 

diseases and collagen vascular diseases, 7 

heart failure, Ischemic heart disease, chronic 8 

renal failure. The patients of Retinal 9 

Vascular Occlusion have undergone eye 10 

examinations such as the detection of visual 11 

acuity, slit lamp-examination, and 12 

fundoscopy. The existence of disc blurring, 13 

venous tortoises and dilatation, retinal 14 

hemorrhage and cotton wool spots 15 

recognition has been identified as Retinal 16 

Vascular Occlusion sign. To remove the 17 

existing doubts over the diagnostic results of 18 

other similar feature we conduct fluorescein 19 

angiography. Band and control groups were 20 

referred to laboratory in order to run the 21 

requested tests. A check-list was designed, 22 

based on the defined goals in 3 parts: 1) 23 

Demographic information (age, sex, history 24 

of diabetes, Hypertension, Dyslipidemia, 25 

history of disease) and eye-surgeries such as 26 

Glaucoma, cataract, eye Lasik, 2) the 27 

presence of underlying diseases including 28 

heart failure and collagen vascular disease, 29 

3) Profile of inflammatory markers (hs-CRP, 30 

ESR and Cystatine-c) in both groups. 31 

Collected data was analyzed using the 32 

SPSS16 software with descriptive 33 

indicators, such as mean and standard 34 

deviation test, Fisher’s exact and 35 

nonparametric test Mann Whitney were 36 

analyzed. Significance level 0.05 was 37 

considered. The results of normality 38 

variables test such as ESR, hs-CRP and 39 

Cystatine-c show that based on 40 

Kolmogorov-Smirnov test, all the variables 41 

were normal. (Cystatine-c for p= 0.782 and 42 

hs-CRP for p= 0.618, ESR for p=0.402). 43 

Due to lack of samples, 18 people were 44 

allocated to each group and Mann Whitney 45 

non-parametric test was used. Small sample 46 

size was effective for P-value normality test, 47 

but the result of the Kolmogorov-Simirov 48 

test, is not reliable due to small sample size. 49 

Results: 50 

Overall 36 participants were enrolled from 51 

which more than 50% or 18 people were the 52 

patients of retinal vascular occlusion and 18 53 

were healthy participant. The age average of 54 

those in the normal group was 55.05 ±9.08 55 

and in CRVO group was 58.7±11.3. (Table 56 

1.) The average of ESR in the normal group 57 

and CRVO was respectively 12.88±7.41 and 58 

13.11±10.78 mm/hr that it doesn’t show any 59 

significant difference (P=0.727). The mean 60 

of hs-CRP in CRVO groups versus the 61 

control group was respectively 8.05±4.51 62 

mg/l and 8.33±4.45 mg/l without significant 63 

difference (P=0.84).The average of 64 

Cystatine-c demonstrated that the ratio in 65 

CRVO groups and normal group was 66 

respectively 10.92 ±5.31 mg/l and 67 

14.84±5.40 mg/l which showed a significant 68 

difference between the two groups. 69 

(P=0.015)(table 2).  70 

Discussion  71 

This study showed that inflammatory 72 

factors, hc-CRP, ESR in the normal group 73 

and CRVO don’t have any significant 74 

differences, but there was a significant 75 

difference in the Cystatine-c average 76 

between the normal group and CRVO, 77 

which was higher in CRVO patients 78 

(P=0.015). Branch Retinal Vein Occlusion 79 

(CRVO) is one of the most common causes 80 

of vision loss in the world, while causing 81 

CRVO is multifactorial but strong local and 82 

systemic inflammation are implicated as 83 

incidence of CRVO has increased.
1
 84 

Inflammation can cause the development or 85 
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progression of the vitro retinal disease.
16

 1 

Many studies have examined the 2 

relationship between retinal inflammation 3 

and retinal vascular obstruction. Of course 4 

few of these communication studies between 5 

inflammation vascular and disease 6 

progression, such as BRVO have been 7 

considered.
17

 There is report that identified 8 

CRP as an inflammatory marker which 9 

doesn’t have any relation to CRVO. 10 

Regarding the consequences of Goldenberg- 11 

Cohen study that similar results also were 12 

obtained. Although preliminary results 13 

indicate a rise in the level of CRP factor in 14 

44% of patients, but in the five years of 15 

follow-up, CRP level decreased as an 16 

inflammatory factor despite the apparent 17 

connection with Atherosclerosis, but dose 18 

not showed any relationship with CRVO.
18

 19 

In the study conducted by Dodson and his 20 

partners on BRVO patients in 1898, the ESR 21 

and CRP levels increased dramatically and 22 

results obtained were contrary to other 23 

studies, the reason being that in this study no 24 

significant differences between ESR, hs-25 

CRP and BRVO were observed.
19

 These 26 

differences in consequences may be due to 27 

different number of specimens in our study 28 

and Dodson’s on inflammatory factors 29 

Cystatine-c and retinal vascular disease 30 

occlusion. Not much information has been 31 

found on this subject.  32 

However, the relationship between 33 

inflammatory factor and the incidence of 34 

Cardiovascular events was evaluated, for 35 

instance in the study conducted by Alma and 36 

her partners in 2015, the effect of 37 

inflammatory factor  cystatine-c and its 38 

association with cardiovascular diseases was 39 

evaluated and it was found  that there is a 40 

significant relationship between 41 

cardiovascular diseases and cystatin –c that 42 

the results with our own results about the 43 

average of Cystatine-c and retinal vascular 44 

occlusion were in the same line.
20

 Also in 45 

the article issued by You L and his partners 46 

in 2010, on patients with coronary events, 47 

similar results were referred too. In relation 48 

to the Dimethyl arginine and Cystatine-c 49 

levels, it was found that the Cystatine-c in 50 

patients with coronary vascular occlusion is 51 

significantly higher than controls.
21

 52 

 Hence this study is a confirmation of the 53 

result of our study in connection with 54 

Cystatin-c and retinal vascular occlusion 55 

factors. This result reflects the importance of 56 

precise control of these variables in the 57 

studies which conducted on the issue. In this 58 

study, in addition, the proposed 59 

measurement of inflammatory markers with 60 

the aim of detection of collapsible diseases 61 

led to treatment goals and progress of 62 

therapeutic modality which will eventually 63 

help the patients with retinal vascular 64 

occlusion. The consequences of this study 65 

showed that there was no significant 66 

connection between ESR, hc-CRP, retinal 67 

vascular occlusion and inflammatory 68 

factors, but a significant connection between 69 

Cystatine-c averages was found which gives 70 

rise to inflammatory factors, development of 71 

vascular disease and retinal vascular 72 

occlusion. So according to this study, 73 

researchers suggest more reviews in the field 74 

of routine measurement of these markers for 75 

clinical uses and early diagnosis of the 76 

disease. 77 

 78 
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Table1. (comparison of the average age of the studied groups) 

 

 Age range Mean age±SD Mann Whithney test 

Control 69-39 Years-old 

55.05±9.08 

P=0.296 

CRVO  58.7±11.30 CRVO 

Total 78-37 56.91±10.32 Total 

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

 

 Age range Mean age±SD Mann Whithney test 

Control 69-39 Years-old 

55.05±9.08 

P=0.296 
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Total 78-37 56.91±10.32 Total 
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Table 2. Comparative of Cystatin-c, hs-CRP, ESR among case and controls 

                          Mean±Standard deviation                       Mann Whitney Test 

ESR   

 

Control                     12.8                                                                  P=0.727 

CRVO                       13.11 

 

Hs-CRP 

Control                      8.05                                                                 P= 0.841 

CRVO                        8.33              

 

Cystatin-c 

Control                       10.92±5.31                                                     P=0.015 

CRVO                          14.84±5.40                  
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Abstract 12 

Introduction: Plasma glutamine levels, always, reflect a balance between released and 13 

used glutamine of body organs and tissues. Therefore, the levels of glutamine in the other 14 

tissues and the amount of consumption and released should be considered during and 15 

after practice to know Plasma concentrations changes (arising from the practice).The 16 

present research aimed to survey the effect of acute intake of glutamine supplements on 17 

safety factors of inactive young men by objective resistance activity. Material and 18 

method: 20 inactive male students studied in two supplement and placebo groups.72 19 

hours after basic evaluation (Based level) of Lymphocytes, Leukocytes, Neutrophils 20 

indicators, plasma glutamine, per kilogram of body weight, watered 1/0 gram placebo or 21 

glutamine supplement (starch) in combination with 300mililiters to represent 22 

homogeneous test; approximately 1 h after placebo and supplement usage has done 23 

subjective activity test in two test groups. In the present investigation, objective 24 

contractions by Leg Press practice (Leg Press with machine), and Weight training had 80. 25 

/. Maximum repeats, movement performed in 4 times and each time had 20 repeats and 26 

every time has 3 minutes release. Dependent variables (Leukocytes, lymphocytes, 27 

Neutrophil, plasma glutamine), before up taking supplements or Placebo, before activity 28 

(pre-test), 24 hours after activity, and48 hours after subjective activity (second test) were 29 

measured in two groups by collected blood sampling of brachial veins. Findings: according 30 

to the results, resistance activities and glutamine consumption has no significant effect on 31 

Lymphocyte levels of supplement and placebo group’s blood, also there was no 32 

meaningful changes between groups (05/0P ≥). Plasma neutrophil levels of supplement 33 

group also had little decline in Glutamine consumption while this amount was increased 34 

in the placebo group, but none of these changes weren’t significant. Serum levels of 35 

leukocytes and placebo group showed significant changes, so its levels in second and third 36 

stages of blooding increased significantly in comparison to the earlier phase, but it 37 
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decreased by transition from second to third stage. According to the results, despite the 1 

decline of glutamine’s serum levels in two groups, decline in the supplement group due to 2 

the intake of s Glutamine was less than the placebo group. Results: according to the 3 

results of the study, it seems that plasma glutamine levels are an effective agent in the 4 

performance of the immune system. Glutamine acts as a prostaglandins deterrent, an 5 

antioxidant and immune cells fuel, ILO. So any change in plasma glutamine concentration 6 

has indirect affect on immune function and impairs it. So providing glutamine has useful 7 

influences and will stop suppression and weakness of the immune system by practice. 8 

Key words: glutamine supplement, immune system, objective resistance activity, inactive 9 

young men 10 

Introduction: 11 

A immune device, among the functional 12 

device of body has special place, so that not 13 

only provides the field of Health and proper 14 

growth, but also increase the sustainability of 15 

the body in front of a lot of failure and 16 

disorders and prevent the incidence of various 17 

diseases. Many factors can strengthen or 18 

weaken the action of the immune system (31). 19 

Physical pressure due to physical activity 20 

special sports can influence on components 21 

and functions of imminence machine. Recent 22 

studies of exercise Immunology focused on 23 

key components of Safety functions, glutamine 24 

and the impact of environmental factors, 25 

nutrition and workout (2). The understanding 26 

of these factors, quality and quantity and 27 

notice of increasing or decreasing effects of 28 

them upon blood circulatory system can help 29 

to improve body imminence system function 30 

and increase the compatibility in different life 31 

situations (22).  32 

Many studies applied to body activity role on 33 

health factors (12). Body activity based on 34 

amount and time cause certain changes in its 35 

suppress or acute. 36 

Sport activities placing leukocytes in two-37 

stages and subsets of Leukocytes, such as 38 

Neutrophils, Beauzeuphil and Aeuzonophil, 39 

since these steps include fast recall and 40 

lymphocyte neutrophil, Monocytes and 41 

Macrophage delay (36). Results of previous 42 

studies Show that Leukocytes raising can see 43 

immediately after sports activity (acute 44 

leukocytes stage) (15). Increasing leukocytes 45 

especially Neutrophils and Monocytes do 46 

massive acts in damage cycle and muscle 47 

repair. Recent findings show that Neutrophils 48 

through respiratory explosion by super- 49 

oxidize mechanism is able to destroy directly 50 

muscle cell membrane (9). Also swelling is 51 

result of cell and fluid motion of veins into 52 

between space of cells that share in pain 53 

feeling and fervor (4, 9) due to Sport activities 54 

produce active oxygen types that they produce 55 

by some immune cells like neutrophil and 56 

monocytes and may lead to cell damage and in 57 

aging process (36) .In General, one session 58 

heavy sport activity influence temporarily 59 

components of the acquired and intrinsic 60 

immune system (8). In fact, extreme sports 61 

activities make substantial changes in the 62 

number and distribution of leukocytes of blood 63 

circulation and following category disturb 64 

Hemostat situation of body since leukocytes of 65 

blood circulation increase several levels up to 66 

rest status and continue hours after sport 67 

activity (17). 68 

when generated power is less than foreign 69 

power, muscle elongated in contraction state 70 

and, objective muscle contraction happen 71 

because of negative work (25) so muscle 72 

power increase in objective contraction; 73 

damage happen in intra cell Matrices Cell and 74 
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contractile elements of muscle cells (Z lines, 1 

Sarcomere cutting); also cause muscle delay 2 

fatigue, decrease strength, endurance and local 3 

swelling of muscle (21). Biochemical and 4 

context clues (in the case of mice and humans) 5 

have been confirmed intramuscular 6 

degradation are because of Cognitive Protocol 7 

and is influenced by objective activity (25). 8 

one cause that led objective contraction to 9 

destruct more web muscle is that in 10 

comparison to static and introspective 11 

contraction, call less motor units in 12 

contraction; so small level of muscle bearing 13 

similar load. Interesting elongated contractions 14 

need less energy consumption than short and 15 

static contraction. Because it uses less motor 16 

units (10), damage of muscle tissue in effect of 17 

objective contraction produce stress hormones. 18 

This is also result in fervor and changes in 19 

environmental blood of Erythrocyte units. In 20 

response, fervor transfers the liquid, increase 21 

some blood cells in damaged tissue 22 

(neutrophil, monocytes and lymphocytes) (18). 23 

Hence, researchers try to use diet practices to 24 

reduce adverse effects and severe negative 25 

activity or long term sports on immune system. 26 

Research results show that some possible 27 

supplements change effects of extreme sport 28 

on the immune system (6, 34). One of the used 29 

supplements of athletes is glutamine acid 30 

amino that in skeletal muscle maintain protein 31 

levels, safety performance of system and is 32 

crucial Glucose-Glycogen metabolism (24). 33 

Glutamine acid amino is most important fuel 34 

of safety device cell and there may be a special 35 

effect in stimulating the immune (20). Based 36 

on the limited number of studies, glutamine 37 

increase the number of lymphocyte circulation 38 

and macrophage and based on results, there is 39 

a relationship between the concentration of 40 

plasma glutamine and virus disease of non-41 

athletes (38). 42 

Also, done research in Immunology show that 43 

glutamine will be used as an important fuel 44 

source in practice. . So in the final minutes of 45 

intense workouts, with decrease of 46 

carbohydrate, Glutamine and other amino 47 

acids (Lucien) used as fuel and provide 10 48 

to20 percent of needed energy (1). In a 49 

research, Gilson (2002) reported that normal 50 

levels of plasma glutamine (600 mm) is 51 

essential for the performance of leukocytes 52 

such as lymphocyte and macrophage (16). 53 

Also researchers suggest that the less 54 

availability of glutamine in immune cells is a 55 

key factor in the changes of athlete’s safety 56 

device (5). 57 

Research results showed after intense 58 

workouts decrease plasma glutamine 59 

concentration (16). Krikosy and et al reported 60 

that 2 hours backbone activity of athletes on 61 

wheels with 75 percent maximum oxygen 62 

consumption decrease 15 percents of plasma 63 

glutamine concentration (20). Also Niemen 64 

(2000) reported that in high pressure situation 65 

increase Glutamine consumption in tissue and 66 

immune cells (27). Gilson (2002) reported that 67 

in early stages after practice, some of immune 68 

system activity decrease due to decrease of 69 

glutamine and with increase of practice load, 70 

decrease the immune function (16). In 71 

General, the intense and overwhelm activity 72 

decrease plasma glutamine levels and since 73 

this is important agent in the destruction of the 74 

immune cell, in response with infection, it 75 

appears glutamine is a very good supplement 76 

to avoid the impact of extreme sports activity 77 

on safety (19). 78 

The results shows consumption of 4-12 79 

glutamine before and in workout increase 80 

plasma glutamine concentration, since this 81 

increase protein synthesis and improve safety 82 

systems. Recent research on 83 

Glutamine field shows consumption of 84 

glutamine supplement prevents decrease of 85 

plasma glutamine levels after exercise, without 86 

affect on immune system disorders after 87 

practice (1). So there is little experimental 88 

support about this matter which decreases of 89 
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immune function after exercise is because of 1 

less plasma glutamine concentration (28). In 2 

accordance, consumption of glutamine 3 

supplement prevent loss of plasma glutamine 4 

following fierce resistance and positive 5 

balance of protein and considering the 6 

decreasing amount of plasma glutamine 7 

following fierce resistance exercises with the 8 

impact on the system increase the likelihood of 9 

immune damage, and with very limited studies 10 

,aim of research is to survey the effect of acute 11 

consumption of glutamine supplement on 12 

disabled young men safety device after 13 

resistance  objective activity. 14 

Method: 15 

in order to run the research, first invited PARS 16 

Abad Azad Islamic University students to 17 

participate in the research, who lacked regular 18 

sport up to six months before the research 19 

activities and hadn’t muscle soreness before. 20 

With respect to goal and nature of research, 21 

healthy and volunteer subjects selected 22 

randomly by taking index: the age, weight, 23 

body fat percentage, none previous ill and 24 

injury history (by health questioner) in two 25 

groups: homogenous glutamine supplement 26 

(experimental) and placebo group as control 27 

group. Table1 shows of descriptive data of 28 

reviewed group. 29 

How to supplement glutamine and placebo: 30 

72 hours after basic assessment (Based Level) 31 

neutrophil, leukocytes, lymphocytes, plasma 32 

glutamine index watered in order to make 33 

harmony in subjects, per kg of subjects’ body 34 

weight, 1/0 g of placebo or glutamine 35 

supplement watered in combination with 36 

300ml. 37 

Sport Protocol: 38 

Approximately 1 h after placebo and 39 

supplements of two groups, subjects did 40 

objective activity. In the present investigation, 41 

objective contractions as Press Leg practice 42 

(Press Leg with machine) performed by 43 

Weight training for about maximum 80 44 

percents, and the motion has done 4 times, 45 

each time had 20 repeats,with3 minute rest in 46 

each time. Creation the eccentric contraction in 47 

the 4 muscles, in the joint knee and in backing 48 

Weight training to first state, due to heavy and 49 

best work, before the implement of the 50 

Protocol, subjects practice 15 minutes under 51 

the supervision of trainer, the movements of 52 

special warm up. Also, practice sessions under 53 

researcher assistants were in the morning, in 54 

Pars Abad Shahid kiani Hall. 55 

Blooding: 56 

Before Glutamine supplement consumption 57 

provided 5mm blood from the brachial veins 58 

of two groups to survey based levels of 59 

Neutrophil leukocytes, lymphocytes, plasma 60 

glutamine (pre-test).also dependent variables, 61 

before supplement or placebo consumption, 62 

before activity (pre-test), 24 hours after 63 

activity (after first test) and48 hours after 64 

objective activity (after second test) measured 65 

by collecting 5 mm brachial blood from two 66 

groups. All blood sampling were in fasting 67 

state by expert from 9 to12 o’clock in the 68 

morning. White blood cells carried out by 69 

Auto counter, Sysmexk model 1000, of 70 

German.  71 

The count of immune cells in blood samples 72 

was collected in tubes containing EDTA.  The 73 

plasma glutamine levels that were collected in 74 

tubes containing heparin. By HPLC using a of 75 

Knauver column (made in Germany) and were 76 

determined by using internal standard of 77 

Hemoserine. To prevent of false increase 78 

indicators by the decrease in plasma volume, 79 

this Changes calculated by Dale and Castile 80 

formula (36).  81 

Statistical Methods: 82 
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Shapiro-Wilk test results showed that the data 1 

had normal distribution, therefore parametric 2 

tests were used. The data were classified by 3 

descriptive statistics. In order to analyze the 4 

results of the test repeated measures was used 5 

to assess differences between the various 6 

stages of sampling. The independent T-test 7 

was used to compare between two groups at 8 

each time. Statistical analysis was carried out 9 

using SPSS version 23. Data are presented as 10 

means ± SD and significance level was set at 11 

P<0.05. 12 

Results: 13 

In Table 2, the mean number of leukocytes, 14 

lymphocytes, neutrophils, plasma glutamine 15 

before exercise, 24 and 48 hours after 16 

eccentric exercise has been shown. According 17 

to the results, the use of glutamine 18 

supplementation had no significant effect on 19 

blood lymphocyte levels in the three-step test 20 

and no observed significant changes in the 21 

control group. As well as changes had no 22 

significant between the two groups (P≥0.05). 23 

Plasma neutrophil levels of experimental 24 

group slightly decreased, however, this amount 25 

was increased in the placebo group but none of 26 

these changes had no significant. Changes of 27 

between the groups had no significant. Serum 28 

levels of leukocytes and placebo groups 29 

showed significant differences, this means that 30 

the second and third levels in the Bloodletting 31 

in comparison to pre-test showed significantly 32 

increased, but this increase was the transition 33 

from second to third. The first post-test 34 

changes within-group had no significant, But 35 

in third stage was a significant difference 36 

between group. Also according to the results, 37 

despite the reduction in serum glutamine levels 38 

in both groups, this decrease in the 39 

consumption of glutamine supplementation 40 

group was fewer than in the placebo group, 41 

also Changes between the groups had no 42 

significant 43 

 44 

 45 

Discussion: 46 
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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).  

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 
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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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Abstract 18 

Background and goal: the increasing ongoing process of the numbers of cosmetic 19 

surgery applicants in recent years in Iran, the need to understand a concern about 20 

emergence of body image and following that accepting cosmetic surgery has become 21 

an inevitable necessity for people. This manuscript has been designed and performed 22 

with the purpose of understanding the factor of emergence body image and accepting 23 

face cosmetic surgery from the perspective of Iranian men and women. 24 

Method: Twenty-one Participants (14 women and 7 men) who were between 22-52 25 

years old and had undergone face cosmetic surgery selected by purposive sampling 26 

method. Data collected using semi-structured interviews and analyzed using 27 

conventional qualitative content analysis. 28 

Results: two categories of data were obtained which include “Centrality of 29 

appearance in options’’ and “Appear behavioral patterns derived from appearance  ’’ 30 

and their basic category or central theme was “ the superficial look of people’’ which 31 

is extracted as the agent of emergence agent of body image and accepting cosmetic 32 

surgery. The findings of the study suggested that the appearance has become a 33 

criteria for selecting job and earn money and marriage so that even the kind of 34 

behavior in society is based on appearance. 35 

Conclusion: findings of this paper provides a valuable findings about mental health of 36 

the community, therefore it can have important strategies for educational, health and 37 

treatment centers to decrease the unpleasant and painful emotional states of people 38 

and increase the power of confrontation and dealing with pressures and difficulties.  39 

 40 

Keywords: superficial look, body image, cosmetic surgery, qualitative study, Iran 41 

 42 
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Introduction  1 

The body image is a ‘subjective image’ 2 

which people have about their body (1).the 3 

body image is a multi-dimensional structure 4 

which is reflecting the cognitive, behavioral 5 

and emotional aspects of physical 6 

appearance (2).when people are thinking 7 

about body image, in fact they are thinking 8 

about their physical appearance, charm and 9 

beauty(3). Body dissatisfaction usually 10 

occurs across cultures and influence people 11 

in all ages (4)(5)(6).studies in the US 12 

suggests that %69 to%84 of  women are 13 

dissatisfy from their appearance (7) .in the 14 

modern world the body and concerning 15 

about that has become to one of the most 16 

important worries in the life of women and 17 

girls (8).dissatisfaction about body occurs 18 

when an individual is unwilling about his 19 

appearance and has negative experience and 20 

emotions about himself / herself and 21 

generally its physical attractiveness (9).this 22 

negative evaluation mostly endangers health 23 

and welfare in whole life ( 10)(11)(12). 24 

Body dissatisfaction is a risky agent for the 25 

behaviors of eating disorders and depression 26 

(13)(14) and low self-esteem (15).also 27 

studies indicated that individuals who are 28 

dissatisfied from their body have more social 29 

stress and fear from negative assessment 30 

from their appearance (16 ). The formation 31 

of attitudes toward body image in people 32 

affected by many factors (17). Sometimes 33 

body dissatisfaction in society is created due 34 

to normative pressures (8).society pressures 35 

and lack of correct social thinking, not only 36 

causes to loos links to society and social 37 

disorders in society but also causes people 38 

pay more attention to physical appearance 39 

and body image and as a result sense of 40 

inadequacy and anxiety in them (18 ).in a 41 

study indicated that women suffer from poor 42 

body image in the face due to social 43 

pressures (19).other studies has suggested 44 

that cultural-social factors causes to creating 45 

dissatisfaction in body in the young adults 46 

(20)(21)(22)(23)(24). Body dissatisfaction 47 

and preoccupation derived from them would 48 

be resulted that people spend much money, 49 

energy and time to bring their experience as 50 

an ideal form (25).one of these ways is 51 

cosmetic surgery which people are searching 52 

some changes through it (26). American 53 

Society of Plastic Surgeons ( ASPS) reported 54 

that has been done almost 11 million 55 

noninvasive and invasive cosmetic surgery in 56 

2013 at USA which this figure is 6.5 percent 57 

more than 2013 .(27). the worry of people 58 

about their appearance gradually increased in 59 

developing countries(28).  60 

But almost all theories that describe body 61 

image are based on the population of the 62 

United States (29). Previous studies have 63 

also paid attention to the dissatisfaction of 64 

women in the West, but in other 65 

communities it is important for both sexes 66 

and at any age, . (30),because determine 67 

characteristics and theories is different 68 

according to culture and application (31).one 69 

of these communities is Iran. Today, a 70 

beautiful face, is the remarkable standards of 71 

beauty in Iran ( 32).statistics indicating that 72 

in Iran, the number of people who are 73 

dissatisfy from their body and do cosmetic 74 

surgery is increasing more than ever ( 33 ).so 75 

that according to (ISAPS) an 2013,iran had 76 

the highest rate of cosmetic surgery in the 77 

world (34) that this social action as a social 78 

reality has been very important among 79 

women as a community reality.so that %95 80 

of participants consisted of 14 to 45 years 81 

old women and daughters (33).however ,at 82 

present, many of men are doing cosmetic 83 

surgery in order to improve their appearance 84 

and Iranian men are not exception (35). 85 

Since some genetic factors are considered as 86 

the main reason for the Iranian tendency 87 

towards these surgeries (36) but in terms of  88 

Netelton and Watson (1998) the potentials 89 

and limitations of human body always 90 

influencing by social culture and values. The 91 

society expectations can affect the human’s 92 

body structure and its physical capability 93 

(37). 94 
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In general, it should know the cosmetic 1 

surgery as a paradox which is placed in the 2 

cycle of  3 

Individuality and individual satisfaction and 4 

social pressures which these factors, forms 5 

the human’s behaviors and actions and 6 

guides motivations, goals and desires. 7 

The necessity of focus to body image and 8 

tendency to do cosmetic surgeries among 9 

men and women is very clear for everybody. 10 

Therefore since the culture of any society is 11 

consisted of a collection of customs, 12 

traditions, values and social legacies of that 13 

nation which they have inherited from the 14 

past, requires more sensitive in order to 15 

retention and protection from any harm .and 16 

it is clear that it is necessary to create an 17 

agreement between culture’s infrastructure 18 

of each generation with acceptable and 19 

legitimate ideals of the dominant school. 20 

This issue increases the necessity of 21 

research. 22 

Since the experience of people about a 23 

particular event cannot be answered with 24 

quantitative research methods it is necessary 25 

to they be evaluated qualitatively.in this 26 

paper we attempt to describe the evaluation 27 

and interpretations that women and men 28 

have from cosmetic surgery experience 29 

according to their own sayings and 30 

determine their subjective image from their 31 

body and their motivation and reasons which 32 

they had for doing cosmetic surgery. 33 

Therefore this study has been designed and 34 

performed with the purpose of understanding 35 

the factor of emergence body image and 36 

accepting face cosmetic surgery from the 37 

perspective of Iranian men and women. 38 

39 

Materials & Methods  40 

The qualitative research method with content 41 

analysis approach has used according to 42 

research question. The qualitative research 43 

methods are seeking to understand and 44 

discover the inner world of individuals. And 45 

hence the experience constitute the fact 46 

structure for every individual the author only 47 

can explore the phenomenon’s meanings 48 

from their perspective, only from interring to 49 

peoples experience world (38). 50 

Participants 51 

This study has been conducted in the west of 52 

Tehran city from the Jun of 2014 until the 53 

February 2014 and cosmetic surgery centers 54 

were selected as researches location. 55 

Participants of this research were include 21 56 

people (14 women and 7 men) which had 57 

been gone under cosmetic surgery 3 to 5 58 

years ago. Most of the participants (13 59 

persons) were between 22 to 30 years old. 11 60 

persons were employed and others were 61 

student or housekeeper.5 persons had 62 

diploma education and the rest had academic 63 

education.9 persons were married and 11 64 

persons were single and one of them was 65 

divorced . The study was started with 66 

purposive sampling and continued until data 67 

saturation. The criteria for select participants 68 

were that they should had gone under face 69 

cosmetic surgery with general anesthesia, 70 

they must passed three months away from 71 

surgery, access to their address and phone 72 

number should be possible, they must be 73 

completely aware when data collection is 74 

done  and are willing to participate in the 75 

study.                      76 

 The researcher while presence in the place 77 

and contact with participants, described the 78 

objective of the research for them and after 79 

attract their satisfaction and orally 80 

notification for their participate in the study, 81 

the study has done individually and in a 82 

proper place which was satisfied by the 83 

participants and they were comfortable there. 84 

Interview guide 85 

The data collection method was semi-86 

structure interview. Firstly some questions 87 
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for familiar with participants were asked and 1 

then the more specific questions with the 2 

studies goal were asked.it was asked of 3 

participants: what feelings had you toward 4 

yourself before cosmetic surgery? Why you 5 

decided to do surgery? Also according to 6 

experiences which participants expressed, 7 

another deep questions according to each 8 

participant and for complete understanding 9 

of experience, were asked. Also to increase 10 

deep of the interview probe questions like, 11 

what do you mean? Give more description 12 

and give examples, were asked. The duration 13 

of interview was between 40 to 90 minutes 14 

and it was different according to participant. 15 

Analyzing  16 

Simultaneously with data collection, data 17 

analyses were also performed. And for doing 18 

so the suggested method Lundman and 19 

Graneheim methods were used which has 20 

suggest 5 steps to analyze qualitative data as 21 

following: 22 

1-writing all interview immediately after 23 

each interview 24 

2-reading all the material of the interview for 25 

reaching to overall understanding of its 26 

content 27 

3-deterrmine meaning units and initial codes 28 

4-classification of similar initial codes in the 29 

more comprehensive codes 30 

5-determine latent content in the data (39) 31 

Thus in this study immediately after 32 

interview the text is would be written and 33 

typed and would be studied multiple times. 34 

The initial codes extracted, then they 35 

combined and would classified according to 36 

their similarities and finally the latent 37 

concept and meaning in data, extracted. 38 

In order to ensure the accuracy and reliability 39 

of the data, 4 standards of validity, 40 

verifiability, reliability and transferability 41 

were used according to Linkoln and Guba 42 

comments (40). for this purpose the 43 

researcher had long connection with research 44 

locations that helped to confidence of 45 

participants and understanding the research 46 

site. For confirm data accuracy and codes the 47 

review of participants was used.it means 48 

after coding the interview text it was 49 

returned to participant to be sure from the 50 

accuracy of the codes and interpretations and 51 

codes that were not indicate the comments of 52 

participants were modified . Also it was tried 53 

that to participants have diversity in terms of 54 

age, sex and type of cosmetic surgery. The 55 

interviews transcript was revised by the 56 

observer that is the extracted codes and 57 

classifications has given to faculty members 58 

and was investigated and there was high 59 

agreement among the extraction results.  60 

Moral considerations  61 

This article is a part of the adopted results of 62 

a doctoral nursing thesis. Which is approved 63 

by the ethics committee of the University. 64 

The agreement of authorities were taken into 65 

consideration before starting the research.at 66 

the beginning of the interview, the goal of 67 

the research, the interview method, the 68 

confidentiality of data and their freedom for 69 

enter or exit the study were explained to 70 

participants and their oral consent was 71 

obtained for participate in the study. The 72 

time and location of interview coordinated 73 

with participants so that they had enough 74 

time for speaking and participate in 75 

interview by adjusting their programs76 
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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 category 
The main category or 

common theme of categories 

Acceptance for employment and 

income Centrality of 

appearance in options 

The superficial look of 

people 

Marriage, rely on appearance 

 

To exposure of negative 

judgement 

 
Appear behavioral 

patterns derived from 

appearance Being located under dishonor 

 

 

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? 
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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 
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 sub- categories “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). 
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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 affect 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). 

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 
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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 peoples 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. 

Acknowledgements 

This study is a part of Ph.D thesis in the 

field of nursing .the researchers 

acknowledge all University authorities due 

to necessary supports and advocates of them 

and also all participants that without their 

participation doing this study was not 

possible. 

 

References: 

1. Schilder P. The Image and Appearance 

of the Human Body .Routledge; 2013 

Nov 5. 

2. Cash TF, Smolak L, editors. Body 

image: A handbook of science, 

practice, and prevention. 2
nd

 ed 

Guilford Press; 2011. 

3. Agthe M, Spörrle M, Maner JK . Don't 

hate me because I'm beautiful: Anti-

attractiveness bias in organizational 

evaluation and decision making. 

Journal of Experimental Social 

Psychology. 2010 Nov 30; 46(6):1151-

4. 

4. Frederick DA, Jafary AM, Gruys K, 

Daniels EA. Surveys and the 

epidemiology of body image 

dissatisfaction. Encyclopedia of body 

image and human appearance. 2012; 

2:766-74. 



Annals of Tropical Medicine & Public Health-Special issue March 2018 Vol V 

 
 

 

S125-18 

5. Fiske L, Fallon EA, Blissmer B, Redding 

CA. Prevalence of body dissatisfaction 

among United States adults: Review 

and recommendations for future 

research. Eating behaviors. 2014 Aug 

31;15(3):357-65 

6. Swami V, Frederick DA, Aavik T, 

Alcalay L, Allik J, Anderson D et al. The 

attractive female body weight and 

female body dissatisfaction in 26 

countries across 10 world regions: 

Results of the International Body 

Project I. Personality and Social 

Psychology Bulletin. 2010 Mar 

1;36(3):309-25. 

7. Pruis TA, Janowsky JS. Assessment of 

body image in younger and older 

women. The Journal of General 

Psychology: Experimental, 

Psychological, and Comparative 

Psychology. 2010 Jun 29;137(3):225-

38. 

8. Frost L. Doing bodies differently? 

Gender, youth, appearance and 

damage. Journal of Youth Studies. 

2003 Mar 1;6(1):53-70. 

9. Sandoz EK, Wilson KG, Merwin RM, 

Kellum KK. Assessment of body image 

flexibility: the body image-acceptance 

and action questionnaire. Journal of 

Contextual Behavioral Science. 2013 

Apr 15;2(1):39-48. 

10. Robert-McComb JJ, Norman R, 

Zumwalt M. The Active Female. 

Humana Press; 2008. 

11. Lawler M, Nixon E. Body 

dissatisfaction among adolescent boys 

and girls: the effects of body mass, 

peer appearance culture and 

internalization of appearance ideals. 

Journal of youth and adolescence. 

2011 Jan 1;40(1):59-71. 

12. Luevorasirikul K, Boardman H, 

Anderson C. An investigation of body 

image concern and the effects of 

sociocultural factors among UK first 

year university students. public 

health. 2012 Apr 30;126(4):365-7. 

13. Ferreiro F, Seoane G, Senra C. A 

prospective study of risk factors for 

the development of depression and 

disordered eating in adolescents. 

Journal of Clinical Child & Adolescent 

Psychology. 2011 May 1;40(3):500-5. 

14. Brausch AM, Gutierrez PM. The role 

of body image and disordered eating 

as risk factors for depression and 

suicidal ideation in adolescents. 

Suicide and Life-Threatening Behavior. 

2009 Feb 1;39(1):58-71. 

15. Paxton SJ, Neumark-Sztainer D, 

Hannan PJ, Eisenberg ME. Body 

dissatisfaction prospectively predicts 

depressive mood and low self-esteem 

in adolescent girls and boys. Journal 

of clinical child and adolescent 

psychology. 2006 Dec 1;35(4):539-49. 

16. Levinson CA, Rodebaugh TL, White EK, 

Menatti AR, Weeks JW, Iacovino JM, 

Warren CS. Social appearance anxiety, 

perfectionism, and fear of negative 

evaluation. Distinct or shared risk 

factors for social anxiety and eating 

disorders?. Appetite. 2013 Aug 

1;67:125-33. 

17. Bragina IV. Body Image and The 

Future Time Perspective of Russian 

Adolescents. Procedia-Social and 

Behavioral Sciences. 2015 Jun 

2;191:378-82. 

18. Derenne JL, Beresin EV. Body image, 

media, and eating disorders. 

Academic psychiatry. 2006 May 

1;30(3):257-61. 



Annals of Tropical Medicine & Public Health-Special issue March 2018 Vol V 

 
 

 

S125-18 

19. Kawamura, K. Y. Asian American Body 

Images. In T. F. Cash & L. Smolak 

(Eds.), Body Image: A Handbook Of 

Science, Practice, And Prevention .2
nd

 

ed. Guilford Press . New York.  2011  

20. Dittmar H. How do" body perfect" 

ideals in the media have a negative 

impact on body image and behaviors? 

Factors and processes related to self 

and identity. Journal of Social and 

Clinical Psychology. 2009 Jan 

1;28(1):1. 

21. Swami V. Body appreciation, media 

influence, and weight status predict 

consideration of cosmetic surgery 

among female undergraduates. Body 

Image. 2009 Sep 30;6(4):315-7. 

22. Rodgers, R.,&Chabrol,H .(2009) 

.Parental Attitudes ,Body 

Imagedisturbanceand Disordered 

Eating Amongst Adolescents And 

Young Adults : Areview. European 

Eating Disordersreview. 17: 137–151.  

23. Rodgers RF, Paxton SJ, Chabrol H. 

Effects of parental comments on body 

dissatisfaction and eating disturbance 

in young adults: A sociocultural 

model. Body image. 2009 Jun 

30;6(3):171-7. 

24. Tiggemann, M. Sociocultural 

Perspectives On Human Appearance 

And Bodyimage. In T. F. Cash & L. 

Smolak (Eds.), Body Image: A 

Handbook Of Science, Practice,And 

Prevention . Guilford. New York. 2011 

25. Pasha G, Naderi F, Akbari SH. 

Comparison Of Body Image, Body 

Build Index, General Health And Self 

Concept Between Beauty Surgery 

Those Who Have Done Beauty 

Surgery And Ordinary People In 

Behbahan. New Findings In 

Psychology . 2008. 2(7): 61 -80. 

26. Williams H. Body Image. San Diego, 

CA: Greenhaven Press.2008. 

27. The American Society for Aesthetic 

Plastic Surgery. Cosmetic surgery 

national data bank: Statistics. 

Retrieved September 3, (2014) , from 

Available from:  

http://www.www.surgery.org/media/

statistics . 

28. Adedeji OA, Oseni GO, Olaitan PB. 

Awareness and Attitude of Healthcare 

Workers to Cosmetic Surgery in 

Osogbo, Nigeria. Surgery research and 

practice. 2014 Jun 11;2014. 

29. Forbes GB, Jung J, Vaamonde JD, 

Omar A, Paris L, Formiga NS. Body 

dissatisfaction and disordered eating 

in three cultures: Argentina, Brazil, 

and the US. Sex Roles. 2012 May 

1;66(9-10):677-94. 

30. Gunewardene A, Huon GF, Zheng R. 

Exposure to westernization and 

dieting: A cross‐cultural study. 
International Journal of Eating 

Disorders. 2001 Apr 1;29(3):289-93. 

31. Laus MF, Costa TM, Almeida SS. 

Gender differences in body image and 

preferences for an ideal silhouette 

among Brazilian undergraduates. 

Eating Behaviors. 2015 Dec 31;19:159-

62. 

32. Enayat , H & Mokhtari M . The Rol Of 

Gender Perspective In The 

Development Of Women's Body 

Image ( Case  Study Of  Women  

Undergoing Cosmetic Surgery In 

Shiraz ). Journal Of Women In 

Development & Politics . 2011 . 9( 3): 

67-87  

33. Khazir Z, Dehdari T, Mahmoodi M. 

Attitude of female medical students 

towards cosmetic surgery and its 

relation with body image. Razi Journal 

http://www.www.surgery.org/media/statistics
http://www.www.surgery.org/media/statistics


Annals of Tropical Medicine & Public Health-Special issue March 2018 Vol V 

 
 

 

S125-18 

of Medical Sciences. 2014 Mar 

15;20(117):1-9. 

34. International Society Of Aesthetic 

Plastic Surgens. International Study 

On Aesthetic/ Cosmetic Procedures 

Performed In 2013. Available from: 

Www.Isaps.Org. 

35. Zare B, Javadi F, Naseri S. Does It 

Make Me Beautiful? A Focus Group 

Discussion on Cosmetic Surgery. 

International Journal of Applied 

Sociology. 2014;4(5):126-32. 

36. Hafezi F, Kochakzadeh K, Naghibzadeh 
B. History and Status of Nose Surgery. 
Iran Surgery Journal. 2009. 17(7) :88-

94 

37. Sharif F, Anooshehpoor B, Mani A, 

Zarshenas L, Zare N, Haghighatian A. 

Comparison of the Temperament and 

Character of Patients Referred to 

Cosmetic Nasal Surgeon in Shiraz 

Hospitals, 2015. International journal 

of community based nursing and 

midwifery. 2016 Apr;4(2):137. 

38. Speziale HS, Streubert HJ, Carpenter 

DR. Qualitative research in nursing: 

Advancing the humanistic imperative. 

Lippincott Williams & Wilkins; 2011. 

39. Graneheim UH, Lundman B. 

Qualitative content analysis in nursing 

research: concepts, procedures and 

measures to achieve trustworthiness. 

Nurse education today. 2004 Feb 

29;24(2):105-12. 

40. Guba EG, Lincoln YS. Fourth 

generation evaluation. Sage; 1989. 

41. Salehahmadi Z, Rafie SR. Factors 

affecting patients undergoing 

cosmetic surgery in Bushehr, 

Southern Iran. World journal of plastic 

surgery. 2012 Jul;1(2):99. 

42. Sohrabi F, Mahmoodalilu M, Rasouli 

Azad M .Assessment Of 

Psychopathological Profile In 

Application For Cosmetic Surgery. 

Fundamentals Of Mental Health. 

2012. 13:  260–9. 

43. Toosi P, Barikbin B, Arbabi M, Saati S. 

A Survey On Botulinum Toxin Injection 

Applicants Calling On Tehran City 

Private Clinic” Skin Diseases 

.2007.10:125–9. 

44. Cook SA, Rosser R, Salmon P. Is 

cosmetic surgery an effective 

psychotherapeutic intervention? A 

systematic review of the evidence. 

Journal of plastic, reconstructive & 

aesthetic surgery. 2006 Nov 

30;59(11):1133-51. 

45. Sarwer DB, Wadden TA, Pertschuk MJ. 

(2006) .  Body Image Dissatisfaction 

And Body Dysmorphic Disorder In 100 

Cosmetic Surgery Patients. Plast 

Reconstr Surg. 101:1644–9.  

46. Powell-Hicks A . Body Objectification 

and Elective Cosmetic Procedures in 

African American Women, [Master 

thesis]. Loma Linda University .United 

States: (2011). 

47. Daniel S, Bridges SK. The drive for 

muscularity in men: Media influences 

and objectification theory. Body 

Image. 2010 Jan 31; 7(1):32-8. 

48. Mokhtari, M. ‘the imagination of 

women to the own and related 

expectations’. Women, law and 

family. 2011. 5 (2) .49-77 

49. Furnham A, Levitas J. Factors that 

motivate people to undergo cosmetic 

surgery. The Canadian Journal of 

Plastic Surgery. 2012;20(4):e47. 

50. Rongmeung D. Regional Differences in 

Physical Appearance Identity among 

Young Adult Women in Thailand, 

Journal of Western Nursing Research. 

2011. 33(1): 106-120. 

http://www.isaps.org/


Annals of Tropical Medicine & Public Health-Special issue March 2018 Vol V 

 
 

 

S125-18 

51. Pruzinsky T, Cash TF, editors. Body 

image: a handbook of theory, 

research, and clinical practice. 

Guilford Press; 2002. 

52. Khanjani Z, Babapour J, Saba G. 

Investigating mental status and body 

image in cosmetic surgery applicants 

in comparison with non-applicants. J 

Shahid Sadoughi Univ Med Sci. 2012 

Jun 15;20(2):237-48. 

53. Mac Irvin A, S  &  McDaniel  S. 

A.‘Beauty, social status and aging’. 
Translation of Ahmad Behnam. 

women journal. Tehran: developme. 

2002 



Annals of Tropical Medicine & Public Health-Special Issue March 2018 Vol V 

 

S126-18 

Presenting Model for Data Mining Breast cancer Recurrence in Iran 1 

using Combination of decision Tree and Cuckoo search algorithms 2 

 3 

Amin Golabpour
1
, Kobra Etminani

1 
4 

1
 Department of BioMedical Informatics, School of Medicine, Mashhad University of 5 

Medical Sciences, Mashhad, Iran. 6 

 7 

Correspondence: Kobra Etminani, Department of Medical Informatics, Faculty of 8 

Medicine, Mashhad University of Medical Sciences, Mashhad, Iran. Tel: 98-51-3800-9 

etminanik@mums.ac.irmail: -2442. E 10 

 11 

Abstract 12 

Purpose: breast cancer is the most common cancer among women. 16% of total cancers 13 

are assigned to breast cancer and it is also the fourth cause of death among American 14 

women. One of the treatments is surgery and removal of the cancerous lump. The 15 

problem of the method is relapse of cancer. Cancer relapse is one of the issues that based 16 

on it doctors decide whether surgery is done for patient. So construction a prediction 17 

model for breast cancer relapse can help doctors decision making considerably.  18 

Method: 627 females above 30 years were selected by simple sampling. Data was 19 

collected a questionnaire including demographic specification, awareness questions and 20 

attitude and performance. Data was analyzed by combination of decision tree and Cuckoo 21 

search algorithms.  22 

Findings: results show that suggested algorithm has 92.67% accuracy for using tree 23 

decision and 93.63% for using combination of two algorithms.  24 

Conclusion: it has been proved suggested algorithm has high accuracy in prediction of 25 

breast cancer relapse and has 6.37% error that is acceptable. 26 

 27 

Keywords: Breast cancer, Data Mining, Decision Tree, Cuckoo Search Algorithms 28 

 29 

Introduction 30 

Breast cancer is the most common cancer 31 

among American women and the second cause 32 

of death in Iran(1,2). Based on statistic of 33 

WHO in 2011, breast cancer is the fifth cause 34 

of death due to cancer in the world with 35 

508000 death of 54 million death in world. 36 

Breast cancer is the first cause of death due to 37 

cancer among women(3). Based on America 38 

Cancer Association in 2012, the number of 39 

new cases of cancer among women was 40 

estimated 232 340 subjects and the number of 41 

death due to breast cancer was 39620(4). 42 

Generally one person of every 8 women get 43 

breast cancer during her life and of 36 women 44 

with breast cancer, one person died(5).  45 
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One of the treatment methods is surgery. In 1 

some of cases largeness of tumor cause 2 

removal of whole breast but after surgery, 3 

cancer relapse again that called relapsing 4 

breast cancer. Breast cancer relapse can be 5 

divided into 3 groups based on relapse 6 

location: local recurrence that is developed in 7 

first place of cancer, regional recurrence that is 8 

developed in same region of body and perhaps 9 

in same breast or armpit or chest of same 10 

breast and finally interval recurrence in which 11 

the breast cancer was treated and removed 12 

might be the cause of next cancers in each part 13 

of body. This type of cancer first permeates 14 

armpit and then to bone and other internal 15 

organs such as lungs and intestine and etc. 16 

In this article we want to present a model 17 

using data related past patients and data 18 

mining algorithms that predict cancer relapse 19 

with high accuracy. Also we attempt to 20 

increase accuracy by presenting new method. 21 

This paper is as follow: in section 2, suggested 22 

method was presented and described and 23 

conclusion, suggested method and concluding 24 

remark followed.  25 

 26 

Suggested method  27 

Decision tree is one of the strongest algorithms 28 

in data classification and it is popular because 29 

of rule production. But because decision tree 30 

algorithm uses entropy method for tree 31 

construction, in this paper one method was 32 

suggested that improved accuracy of decision 33 

tree using optimization algorithm. We change 34 

the node selection criteria for tree construction 35 

from entropy to combination of entropy and 36 

Cuckoo optimization algorithm and we 37 

obtained results that have high accuracy 38 

compared to decision tree. The reason for 39 

Cuckoo algorithm is its power for solving 40 

continuous problems in relation with similar 41 

algorithms. In following 2.1, 2.2 and 2.3 42 

sections describe suggested method. 43 

Decision Tree 44 

Decision tree models are able to represent 45 

knowledge in a flexible and easy form. Their 46 

popularity is a result of interpretability and 47 

implementation easily. The first decision tree 48 

generating algorithm is introduced by. 49 

Selecting an attribute to place at the root node 50 

is the first step to construct a decision tree, and 51 

then make one branch based on an attribute 52 

value test. This process is repeated recursively 53 

on each branch as a result only those in stances 54 

could actually reach the branch. Once all cases 55 

at a node have satisfied a certain criterion, stop 56 

developing the part of the tree. Calculate the 57 

Information Gain for each attribute and choose 58 

the one that gains the most information to split 59 

on root. The first measure called entropy that 60 

characterizes the purity of an arbitrary 61 

collection of instances is defined as: 62 

𝐸𝑛𝑡𝑟𝑜𝑝𝑦(𝑆) = −∑𝑝𝑖𝑙𝑜𝑔2(𝑝𝑖)𝑐
𝑖=1  

(1) 

pi is the proportion of S belongings to class i. 63 

The information gain, Gain (S, A) of an 64 

attribute A, the expected reduction in entropy 65 

caused by partitioning the examples according 66 

to this attribute relative to S, is defined as: 67 𝐺𝑎𝑖𝑛(𝑆, 𝐴)= 𝐸𝑛𝑡𝑟𝑜𝑝𝑦(𝑆)− ∑ 𝑆𝑣𝑆 𝐸𝑛𝑡𝑟𝑜𝑝𝑦(𝑆𝑣)𝑉𝑎𝑙𝑢𝑒(𝐴)  

(2) 
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Where value (A) is the set of all possible 1 

values for attributes A, and Sv is the subset of 2 

S for which attribute A has valued v. Decision 3 

tree approach is a popular technique for 4 

classification and has been widely used in the 5 

community of data mining. Trees are 6 

constructed to try and maximize their mean 7 

classification accuracy e.g. Decision tree 8 

approach is composed of three basic elements, 9 

decision nodes corresponding to attributes, 10 

edges or branches corresponding to the 11 

different possible attributes and leaves 12 

including objects that typically belongs to the 13 

same class. Several algorithms for building 14 

decision trees have been developed such as 15 

ID3, C5.0 and CART. Classification and 16 

regression trees (CART) is especially a 17 

classification method that has been 18 

successfully used in many classification 19 

applications including cancer survival groups 20 

and credit scoring. Furthermore, CART is a 21 

nonparametric statistical method via both 22 

categorical and continuous variables. When 23 

the dependent variable is categorical, CART 24 

produces a classification tree; if it’s continuous 25 

it will lead to a regression tree(6). 26 

Cuckoo Search 27 

In operations research, cuckoo search is an 28 

optimization algorithm developed by Xin-she 29 

Yang and Suash Deb in 2009(7,8). It was 30 

inspired by the obligate brood parasitism of 31 

some cuckoo species by laying their eggs in 32 

the nests of other host birds (of other species). 33 

Some host birds can engage direct conflict 34 

with the intruding cuckoos. For example, if a 35 

host bird discovers the eggs are not their own, 36 

it will either throw these alien eggs away or 37 

simply abandon its nest and build a new nest 38 

elsewhere. Some cuckoo species such as the 39 

New World brood-parasitic Tapera have 40 

evolved in such a way that female parasitic 41 

cuckoos are often very specialized in the 42 

mimicry in colors and pattern of the eggs of a 43 

few chosen host species Cuckoo search 44 

idealized such breeding behavior, and thus can 45 

be applied for various optimization 46 

problems(9). 47 

Classification using Decision Tree 48 

Optimization 49 

Solving problem needs proper data structure 50 

according to decision tree optimization. After 51 

designing data structure, decision tree is 52 

optimized using Cuckoo algorithm. 53 

Designing data structure for Decision Tree 54 

Two dimensional arrays are used for storing 55 

decision tree. The number of column is same 56 

as nodes of decision tree and it had three rows. 57 

For example, we need array with 8 columns 58 

and 3 rows for saving decision tree in figure 2. 59 

The first row of this array is saved in two 60 

modes, if its value is positive means the non-61 

leaf nodes and otherwise means leaf node. So 62 

in figure 2, columns 1, 2 and 6 show non-leaf 63 

nodes and other columns show leaf nodes. 64 

Second row refer to parent index. For example 65 

in figure 1column 2, value of second row 66 

equal to one and show that parent of second 67 

node place in first column and if second 68 

column equal to 0 it refer to root node. Third 69 

row show limb of tree. For example in figure 1 70 

column 6, the value of column 6 equal to 3 and 71 

show that limb of the node is 3. If third 72 

column equal to 0 it refer to root node. 73 

https://en.wikipedia.org/wiki/Operations_research
https://en.wikipedia.org/wiki/Optimization_(mathematics)
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Xin-she_Yang
https://en.wikipedia.org/wiki/Xin-she_Yang
https://en.wikipedia.org/wiki/Obligate_parasite
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The construction method of decision tree is In 1 

order which means that firstly right side of 2 

root is made and then left side and finally node 3 

in right side. Selection criterion in decision 4 

tree is entropy. Algorithm is end when there is 5 

no mode or feature (use of majority voting 6 

rule).  7 

Optimizing Decision Tree by Cuckoo 8 

algorithm 9 

There are two problems in suggested decision 10 

tree, it is entropy algorithm and its answer is 11 

not optimum therefore Over fitting problem is 12 

occurred. 13 

In this paper it was suggested selection 14 

criterion changed to combination of Cuckoo 15 

optimization algorithm and entropy. In order 16 

to find optimum tree, all different modes of 17 

tree drawing and rate of accuracy (Optimality) 18 

should be considered. We call each of these 19 

modes permutation. Each permutation is array 20 

that its size is number of tree nodes and its 21 

members is tree nodes. The problem of finding 22 

optimum tree is NP-complete problem and it is 23 

from factorial order. For example as seen in 24 

figure 1, firstly the column1 is selected based 25 

on entropy criterion then column 3 and finally 26 

column 4 are selected. So selection of standard 27 

algorithm consequently is based on 1, 3 and 4 28 

columns. It can create 4 different modes of 29 

decision tree. Therefore, in order to prevent 30 

searching whole search space meta-heuristic 31 

algorithms should be used. In this research 32 

Cuckoo optimizing algorithm was used. We 33 

produce one permutation by Cuckoo algorithm 34 

according to number of problem columns 35 

(nodes of tree). In figure 1 one case of 36 

permutation is seen.  37 

38 

1 2 3 4 

2 4 1 3 

Figure 2. Creation of a permutation of 4 elements 39 

 40 

Then based on permutation, we place second 41 

column instead of first column and third 42 

column instead of  fourth column and first 43 

column instead of third one and the tree 44 

become as shown in figure3. As you see in 45 

figure3, changing column selection (features) 46 

lead to change tree structure and the number of 47 

nodes might be become more or less. 48 
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 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

Figure 3. New tree due to changing elements permutation 13 

 14 

Production different permutations is same as 15 

Traveling Salesman Problem (in Traveling 16 

Salesman Problem, there are some cities and 17 

we know cost of going straight from one city 18 

to other. It is good to select the city that is least 19 

cost and start from one city and pass all the 20 

cities one time and go back to first city. If we 21 

nominated cities with number 1 to N, answer 22 

of Traveling Salesman Problem is one 23 

permutation of numbers). But there is a 24 

different that instead estimating distance for 25 

fitness equation we draw a tree and then 26 

accuracy of tree is selected as fitness function.  27 

Traveling Salesman Problem is a discrete 28 

problem but the Cuckoo algorithm in 29 

continuous data is used and however its 30 

discrete version is presented but it don’t have 31 

power of continuous  version that is why we 32 

change Habitat structure (structure of every 33 

answer from Cuckoo optimizing algorithm is 34 

called Habitat)   as follow to produce 35 

permutation problem. Amount of Habitat is 36 

dependent to number of permutation (number 37 

of features) and numbers between 0 and 1 that 38 

are produced randomly (figure 4). 39 

40 

1 2 3 4 

0.9058 0.1270 0.9134 0.6324 

Figure 4. Suggested Habitat structure 41 

Then number 1 replaced by lowest element 42 

and number 2 instead of next element which 43 

its result is shown in figure 544 

2 

1 3 

1 2 3 

3 1 2 1 2 

1 

1 2 3 1 2 
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.  1 

 2 3 4 

3 1 4 2 

Figure5. Converting Habitat structure to permutation structure by help of ordering 2 

Now we can solve the problem by Cuckoo 3 

algorithm. In figure6, general scheme of 4 

suggested and in Figure1 parameters of 5 

Cuckoo algorithm is observed. Parameters 6 

of the initial population, minimum and 7 

maximum of laying eggs, number of 8 

generation, number of cluster, movement 9 

coefficient and Cuckoo maximum for next 10 

generation were estimated through try and 11 

error and amount of other parameters were 12 

determined based on problem features. 13 

 14 
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 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

Figure 6. General scheme of suggested method 17 

 18 

 19 

 20 

Table 1. Cuckoo algorithm parameters 21 

Row Parameter Name Amount of Parameter 

1 Initial population of  Habitat 

Number of initial population is same as 

features numbers and numbers are between 0 

and 1 

2 Fitness function Accuracy of algorithm for drawing tree 

3 Number of initial population 10 

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

5 
Minimum and maximum of laying 

eggs 

Minimum is 2 and maximum is 3 

6 Number of generation 10 

7 Number of cluster  Between 2 and 3 

8 Movement coefficient Between 0 and 1  

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

Tree evaluation by Test data 

Tree with new permutations 

Accuracy of Tree 

Creation of a permutation 

by Cuckoo optimization 

algorithms 1 2 3 ... n 
Fitness Function 

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

 

2 

1 3 

1 2 3 

3 1 2 1 2 

1 

1 2 3 1 2 
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generation previous generation 

 1 

Results of suggested method 2 

One of the most important parts of one theory 3 

is perform experiments and confirm the 4 

results. MATLAB software is used for testing 5 

suggested method in system with 4GH 6 

Processor and 6GH memory. Data was 7 

collected in Jahad Daneshgahi Professional 8 

clinic in Khozestan Province.  9 

Used data 10 

In this project collected data of 750 subjects 11 

with breast cancer in in Jahad Daneshgahi 12 

Professional clinic in Khozestan Province was 13 

used. In this database 18 features are 14 

considered for each patient (Table 2). 15 

Regarding great losing of data, only 16 

information related to 627 subjects is usable. 17 

Therefore in this paper records of 627 patient 18 

with breast cancer was used.19 

.  20 

Table2. Features of patient with breast cancer belong to used database in this paper 21 

Row   Name  Detailed information 

1 Age   Between 40-80  

2 Marital status 

- Single  

- Married  

- Divorced  

- Widow 

3 Menace status  

- Before Menopause  

- After Menopause  

- Beginning Menopause  

4 Education 

- Illiterate  

- Elementary 

- Middle 

- Diploma 

- Academic 

5 Surgery  

- Keeping Breast 

- Remove Breast 

- Remove Some of Breast 

Chemotherapy Between 1 and 9 

Radio therapy Between 1 and 9 

Hormone therapy Between 1 and 9 

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

Size of tumor Between 1 to 10 cm 

Lymphatic tumor Size of tumor in lymphatic gland 

Relapse  Relapse of cancer after surgery 

Clinical stage Between 1-5 

Answer of 4 tests  

Relapse of cancer  Have two values : 1 and 0 
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 2 

Pre-processing 3 

Two preprocessing stage are applied on data 4 

including estimation of lost data and 5 

Dimensionality Reduction. SPSS.V20 6 

Software was used for pre-processing.  7 

Estimation of lost data  8 

Expectation Maximization (EM) was used for 9 

estimation of lost data. The most popular 10 

statistical method for estimation of lost data is 11 

EM. This algorithm was introduced for the 12 

first time in 1977 by Dumpster, Lardy and 13 

Rubin  14 

and later in 2007 it is developed by Mac 15 

Lachlan [15]. In EM method in order to obtain 16 

amount of one variable, other variables are 17 

used (Expectation) and then algorithm test 18 

whether the given amount is the most probable 19 

(Maximization) or not. If not, one more 20 

probable value is attributed and it continues 21 

until lead to the most probable value. EM is a 22 

good technique that is always used in data 23 

analysis for management of lost data. In fact, 24 

EM can overcome some of the limitation of 25 

other methods such as means and regression. 26 

In spite of means and regression methods, EM 27 

considers Standard Errors in the problem(10). 28 

Dimensionality Reduction 29 

PCA algorithm was used for Dimensionality 30 

Reduction which is one of the most popular 31 

algorithm and the number of size reduced to 9. 32 

This technique is linear. It means that omitting 33 

insignificant coefficient obtained by the 34 

conversion, amount of lost information is less 35 

rather than other methods. However the 36 

application of PCR is not limited to 37 

Dimensionality Reduction, it is used in pattern 38 

determination and face recognition. Schematic 39 

view of Dimensionality Reduction is shown in 40 

figure7(11).  41 

42 

 43 
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 1 

Figure 7. Schematic view of Dimensionality reduction(11) 2 

 3 

 4 

Evaluation 5 

After data pre-processing, algorithm data is 6 

divided training and testing data through 7 

three methods: 8 

 60% of data for training and 40% of 9 

data for testing 10 

 70% of data for training and 30% of 11 

data for testing 12 

 Use of K-Fold and K values that is 13 

considered between 2-10 14 

Suggested algorithm is applied on training 15 

and testing data. Four parameters Confusion 16 

Matrix, Sensitivity, Specificity, Accuracy 17 

and time in implementing algorithm are 18 

used(12). 19 

 20 

 As it can be seen in table 3, the best 21 

accuracy in decision is obtained in 2-Fold 22 

method that approached to 67.92% and in 23 

combination of decision tree and Cuckoo 24 

algorithm the best accuracy is observed in 25 

30-70 method and approach to 93.63%. 26 
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Table 3. Comparison suggested algorithm and decision based on Confusion Matrix  ، Sensitivity  ،  

Specificity، Accuracy and time in implementing algorithm. 

R
o

w
 

Classification 

of Testing 

and Training 

Data 

Decision Tree Decision Tree and Cuckoo 

Confusion Sensitivity Specificity Accuracy 
Time in 

sec 
Confusion Sensitivity Specificity Accuracy Time in sec

1 
40-
60 

Training 
267 0 

100% 100% 100% 

0.0620 

275 0 
100% 100% 100% 

41.9002 0 142 0 134 

Test 
166 10 

88.51% 89.25% 89.01% 
162 7 

90.50% 92.55% 91.21% 
20 77 17 87 

2 
30-
70 

Training 
308 0 

100% 100% 100% 

0.0857536 

308 0 
100% 100% 100% 

57.27444 0 170 0 170 

Test 
126 9 92.65% 86.76% 90.69% 

129 6 
94.85% 91.18% 93.63% 

10 59 7 62 

3 
2-

Fold 

Training 
225 0 

100% 100% 100% 

0.099459 

211 2 
99.06% 98.45% 98.83% 

76.86718 0 117 2 127 

Test 
205 14 

94.91% 88.80% 92.67% 
218 13 

95.61% 88.50% 93.26% 
11 111 10 100 

4 
3-

Fold 

Training 
245 0 

100% 100% 100% 

0.189269 

238 2 
99.58% 98.57% 99.21% 

133.7515 0 135 1 138 

Test 
187 12 

92.57% 88.12% 91.09% 
188 16 

94.95% 84.91% 91.45% 
15 89 10 90 

5 
4-

Fold 

Training 
276 0 

100% 100% 100% 

0.282686 

273 0 
100% 100% 100% 

203.8549 0 151 0 154 

Test 
159 10 

91.91% 88.10% 90.66% 
157 14 

89.71% 82.72% 87.50% 
14 74 18 67 

6 
5-

Fold 

Training 
300 0 

100% 100% 100% 

0.373323 

300 1 
99.34% 99.38% 99.35% 

260.4621 0 165 2 161 

Test 
138 7 

91.39% 89.71% 90.87% 
129 13 

88.36% 81.94% 86.24% 
13 61 17 59 

7 
6-

Fold 

Training 
319 0 

100% 100% 100% 

0.515255 

322 0 
100% 100% 100% 

319.7146 0 174 0 172 

Test 
119 5 

91.54% 91.53% 91.53% 
112 10 

88.89% 84.13% 87.30% 
11 54 14 53 



Annals of Tropical Medicine & Public Health-Special Issue March 2018 Vol V 

 
 

S126-18 

 

8 
7-

Fold 

Training 334 0 100% 100% 100% 

0.564478 

336 0 100% 100% 100% 
382.9605 

Test 
106 4 

91.38% 92.16% 91.62% 
100 8 

89.29% 85.45% 88.02% 
10 47 12 47 

9 
8-

Fold 

Training 
346 0 

100% 100% 100% 

0.649599 

348 0 
100% 100% 100% 

452.0203 0 188 0 186 

Test 
94 5 

90.38% 89.13% 90% 
88 8 

87.13% 83.33% 85.91% 
10 41 13 40 

10 
9-

Fold 

Training 
355 0 

100% 100% 100% 

0.731513 

356 0 
100% 100% 100% 

533.9729 0 193 0 192 

Test 
80 9 

89.89% 80.43% 87.76% 
80 7 

87.91% 83.72% 86.57% 
9 37 11 36 

11 
10-

Fold 

Training 
363 0 

100% 100% 100% 
0.839930 

346 0 
99.73% 100% 99.82% 604.0334 0 197 1 195 

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

 

 

 

As it is observed in Tables 3, the maximum 

amount of Accuracy, Specificity and 

Sensitivity parameters is belong to 

suggested method and in sum it shows better 

performance in relation to decision tree.  

Comparison with other Algorithms  

With help of Weka software, we selected 

two nearest neighbor algorithms(13) and 

decision tree J48(14) regarding type of data 

for comparing suggested algorithm with 

other algorithms that its output is shown in 

table 4. As it shown in table 4 suggested 

algorithms has better performance in 

relation to other algorithm from Sensitivity, 

Specificity and Accuracy

. 

Table 4. Comparison Suggested algorithm with two algorithms J48 decision tree and nearest 

neighbor 

Row  Algorithm Type of 

training 

Sensitivity Specificity Accuracy 

1 
Decision Tree J48 

Training 96.7427% 95.3216% 96.2343% 

Testing 87.7551% 90.2439% 88.2979% 

2 
Nearest Neighbor 

Training 96.0912% 92.9825% 94.9791% 

Testing 85.034% 73.1707% 82.4468% 

3 Suggested 

Algorithm 

Training 100% 100% 100% 

Testing 94.85% 91.18% 93.63% 
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Conclusion and Discussion 

In this paper it is proved that non-linear 

classification is needed for obtaining proper 

database for patients with breast cancer and 

also it is determined for non-linear 

classification we can use evolutionary 

combination such as decision tree and 

Cuckoo algorithm. In Cuckoo algorithm it 

was determined that this algorithm has high 

power in solving problems and has good 

accuracy but it is time consuming. In this 

paper one method is presented for prediction 

breast cancer relapse that it provides higher 

percent.  

And also we attempt increase accuracy of 

the method by introducing combination 

algorithms (optimized decision tree and 

Cuckoo algorithm). Finally it was attempted 

to prove efficiency of algorithm by 

comparing suggested algorithm and decision 

tree j48 and nearest neighbor.  

Data mining algorithms in medical field 

should be proper from specificity and 

sensitivity and if one of them is low, 

algorithm is not acceptable. Here it is proved 

that by combining decision tree and Cuckoo 

algorithms we can optimize specificity and 

sensitivity parameter.  

Suggestions 

Now for continuing researches in this area 

following cases are suggested: 

 Non-linear algorithms such as 

artificial neural network(15) or 

Bayesian networks(16) can be used 

instead of decision tree. 

 In suggested system, 18 features are 

used. Mammography results can be 

used and lead to better output for 

determination algorithm. 

 We can use another type of decision 

tree such as fuzzy decision tree.  
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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 
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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. 

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 
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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 

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 
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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). 

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 
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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.
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Table 1. Baseline characteristics of the participants 

 Total 

N=247 

Age (y) 30.5 ± 5.55 

Gender  n, %  

Female 154 (64.2) 

Male 86 (35.8) 

Years in Practice  

< 1 62 (25.1) 

1-5 104 (42.1) 

6-10 43 (17.4) 

> 10 38 (15.4) 

Shiftwork  

Day 26 (10.5) 

Night 23 (9.3) 

Rotating 198 (80.2) 

Hospital 

General 125 (51.2) 

Psychiatry 119 (48.8) 

Occupation  

Specialists 86 (34.8) 

General Practitioners 67 (27.2) 

Nurses 73 (29.5) 

Other 21 (8.5) 

Data have been shown as Mean ± SD or Percent 
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Table 2. Statistical associations between gender, shiftwork and ORQ subscales 

 Gender P-

value 

Shiftwork P-

value Male Female Day Night Rotating 

Workload 29.97 ± 

7.67 

31.03 ± 

6.31 

0.24 30.34 ± 

6.17 

32.17 ± 

4.60 

30.59 ± 

7.10 

0.55 

Incompetency 28.46 ± 

8.88 

28.86 ± 

6.16 

0.68 30.38 ± 

6.20 

30.82 ± 

13.78 

28.23 ± 

6.14 

0.12 

Ambiguity 24.62 ± 

6.58 

25.89 ± 

7.74 

0.20 25.73 ± 

6.68 

21.04 ± 

8.07 

26.02 ± 

7.29 

0.009 

Boundaries 27.98 ± 

6.41 

28.92 ± 

5.86 

0.25 29.84 ± 

5.28 

28.04 ± 

8.14 

28.53 ± 

5.94 

0.52 

Responsibility 29.67 ± 

8.30 

29.30 ± 

4.83 

0.66 27.92 ± 

3.82 

34.08 ± 

13.63 

29.0 ± 

4.86 

< 

0.001 

Physical 

environment 

23.69 ± 

6.49 

24.54 ± 

9.01 

0.44 21.50 ± 

5.63  

30.21 ± 

7.44 

23.77 ± 

8.26 

< 

0.001 

ORQ: Occupational Roles Questionnaire   

 

 
Table 3. Correlations of ORQ subscales with Age and Years in Practice 

 Age P-value Years in Practice P-value 

Workload 0.07 0.30 0.05 0.47 

Incompetency -0.15 0.02 -0.06 0.38 

Ambiguity -0.26 0.001 -0.38 0.001 

Boundaries -0.22 0.001 -0.19 0.002 

Responsibility -0.027 0.678 0.08 0.19 

Physical environment -0.09 0.145 0.024 0.71 

ORQ:  Occupational Roles Questionnaire 

 

 

Table 3. Correlations of ORQ subscales with Age and Years in Practice 

 Age P-value Years in Practice P-value 

Workload 0.07 0.30 0.05 0.47 

Incompetency -0.15 0.02 -0.06 0.38 

Ambiguity -0.26 0.001 -0.38 0.001 

Boundaries -0.22 0.001 -0.19 0.002 

Responsibility -0.027 0.678 0.08 0.19 

Physical environment -0.09 0.145 0.024 0.71 

ORQ:  Occupational Roles Questionnaire 
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Table 4. Level of Stress in ORQ subscales considering gender, shiftwork, occupation, and hospital 

 
Gender P-

value 

Shiftwork P-

value 

Occupation P-

value Male Female Day Night Rotating Specialists GPs Nurses other 

Workload 

No-Normal Stress 80 63 

0.006 

69.2 69.6 68.9 

0.99 

69.1 69.7 69.4 65 

0.98 Moderate-High 

Stress 
20 37 30.8 30.4 31.1 30.9 30.3 30.6 35 

Incompetency 

No-Normal Stress 53.6 83.8 

0.001 

65.4 66.7 74.9 

0.46 

75.6 78.8 64.8 73.7 

0.28 Moderate-High 

Stress 
46.4 16.2 34.6 33.3 25.1 24.4 21.2 35.2 26.3 

Ambiguity 

No-Normal Stress 55.8 48 

0.25 

48 69.6 48.9 

0.17 

34.2 28.6 76.4 95 

0.001 Moderate-High 

Stress 
44.2 52 52 30.4 51.1 65.8 71.4 23.6 5 

Boundaries 

No-Normal Stress 42 52.3 

0.13 

44 65 47.6 

0.30 

40.2 40.6 57.1 83.3 

0.002 Moderate-High 

Stress 
58 47.7 56 35 52.4 59.8 59.4 42.9 16.7 

Responsibility 

No-Normal Stress 12.9 55.2 

0.001 

42.3 22.7 41.9 

0.22 

41.5 54.5 29.2 26.3 

0.01 Moderate-High 

Stress 
87.1 44.8 57.7 77.3 58.1 58.8 45.5 70.8 73.7 

Physical environment 

No-Normal Stress 70.3 87.2 

0.002 

96.2 58.8 81.6 0.009 84.5 95.1 67.7 73.7 0.001 

Moderate-High 

Stress 
29.7 12.8 3.8 41.2 18.4  15.6 4.9 32.3 26.3  28.4 8.9 

Data have been shown as Percent. 
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Table 5.  Logistic regression analysis of age, gender, occupation, years in practice and ORQ 

subscales 

Years in 

Practice 
Occupation Gender Age   

0.88 0.98 0.003 0.98 p-value 

Workload 0.88 0.99 2.77 1.001 odd ratio 

0.59 , 1.57 0.71 , 1.39 1.40 , 5.50 
0.92 , 

1.09 

CI for odd 

ratio 

0.96 0.17 0.00 0.55 p-value 

Incompetency 0.97 1.27 0.19 0.97 odd ratio 

0.58 , 1.68 0.90 , 1.80 0.099 , 0.37 
0.89 , 

1.06 

CI for odd 

ratio 

0.99 0.00 0.60 0.015 p-value 

Ambiguity 0.99 0.32 1.19 0.88 odd ratio 

0.59 , 1.68 0.22 , 0.48 0.62 , 2.29 
0.79 , 

0.97 

CI for odd 

ratio 

0.34 0.002 0.10 0.17 p-value 

Boundaries 1.25 0.60 0.60 0.94 odd ratio 

0.79 , 1.98 0.42 , 0.83 0.33 , 1.10 
0.87 , 

1.02 

CI for odd 

ratio 

0.09 0.12 0.00 0.47 p-value 

Responsibility 1.56 1.33 0.13 0.97 odd ratio 

0.94 , 2.58 0.93 , 1.89 0.06 , 0.27 
0.88 , 

1.06 

CI for odd 

ratio 

0.62 0.05 0.008 0.67 p-value 

Physical 

environment 
1.17 1.49 0.35 0.98 odd ratio 

0.63 , 2.18 0.99 , 2.24 0.16 , 0.76 
0.88 , 

1.08 

CI for odd 

ratio 

ORQ: Occupational Roles Questionnaire 
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Abstract 12 

 13 

Introduction: Pender’s health promotion model is based on concept of health promotion. 14 

It is as a guideline to explain physical, psychological and social processes of diabetic 15 

patients for health promoting behaviors. Therefore, current research aims to determine 16 

the relationship between constructs of Pender’s health promotion model and some 17 

clinical parameters in patients with diabetes. 18 

Methods and materials: This is a descriptive-analytic research and it was conducted on 19 

284 patients with type II diabetes who referred to diabetic clinic in Ahvaz. Simple random 20 

sampling was used in this research. Participants completed demographic, disease 21 

information forms and health promotion questionnaire. Height, weight, blood pressure, 22 

fasting blood sugar and glycosylated hemoglobin were measured in patients. Man-23 

Whitney, Kruskal-Wallis tests were used in SPSS-v.16 to analyze data.    24 

Results: There was a relationship between all model constructs and patients’ FBS. There 25 

was a relationship between interpersonal relations, diet adherence, stress control, health 26 

responsibility and HBA1C but there was no relationship between other constructs and 27 

HBA1C. There was a significant relationship between interpersonal relations, diet 28 

adherence, physical activity and BMI but there was no relation between other constructs 29 

and BMI. There was a significant relationship between all constructs and blood pressure 30 

of patients. 31 

Conclusion: According to the relationship between behaviors of health promotion model 32 

and some clinical parameters in patients with type II diabetes, it is suggested to reinforce 33 

such behaviors in educational programs of nurses and improve clinical condition of such 34 

patients. 35 

 36 

Keywords: Diabetes, Health promotion, Clinical parameters 37 

 38 
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Introduction  1 

As the most prevalent metabolic disease in 2 

the world, increasing prevalence of diabetes 3 

has created several health problems in 4 

patients
1
. It has been estimated that over 400 5 

million people will be affected by such 6 

disease in 2030
2
. In Iran, over 3 million 7 

people are affected by diabetes and they will 8 

reach 6 million people in 2030
3
. In addition 9 

to high mortality, this disease is followed by 10 

personal, familial and economic problems 11 

such that life of these patients is affected by 12 

severe changes in blood sugar, food 13 

limitation, frequent injection of insulin, 14 

muscular-skeletal complications, physical 15 

inability, sexual disorders, change of mental 16 

image and vascular problems 
4-7

. It is 17 

evident that control of blood sugar is the 18 

target of diabetes treatment 
8
 and self-19 

monitoring is accounted as an important 20 

indicator for control of such disease 
9
. Self-21 

monitoring of blood sugar, diet adherence 22 

and physical activity are among important 23 

indicators of health promotion behavior in 24 

patients with diabetes 
7-10

. Some clinical 25 

parameters such as body mass index (BMI) 26 

and glycosylated hemoglobin (HbA1C) have 27 

been considered as acceptance of final 28 

health results in such patients 
9
. Health 29 

promotion behavior in patients with diabetes 30 

can lead to long term advantages such as 31 

reduction of disease complications and 32 

increasing quality of life 
11-12

. According to 33 

Pender, health promotion is increase of 34 

wellbeing and welfare that require changing 35 

life style. He defined life style as harmonic 36 

behaviors in direction of health promotion 37 
13

. Pender’s health promotion model is a 38 

theoretical view that studies factors affecting 39 

health promoting behavior. According to 40 

this model, there are two types of personal 41 

characteristics and experiences that affect 42 

behavioral outcomes. The first characteristic 43 

is previous behaviors of individual and the 44 

second characteristic is biologic, 45 

psychological features and personal 46 

experiences. Personal characteristics and 47 

experiences are in contrast with situational 48 

and interpersonal effects and they form 49 

health outcomes. Moreover, four variables 50 

are specially effective on health outcomes 51 

including perceived benefits in practice, 52 

perceived obstacles, perceived self-efficacy 53 

and behavior-based sense. Such variables 54 

with situational and interpersonal effects are 55 

constructive parts of individual commitment 56 

to a practical program. Individual 57 

commitment to practical programs leads to 58 

health promoting behaviors. This model acts 59 

as a manual to explain driving processes of 60 

diabetic patients for performing health 61 

promoting behaviors 
14

. 62 

Concerning recent changes in healthcare 63 

system in which prevention has changed into 64 

health promotion and important role of 65 

nurses in direction of patients’ health 66 

promotion, current research aims to 67 

determine the relationship between 68 

constructs of Pender’s health promotion 69 

model and some clinical parameters in 70 

patients with type II diabetes. Therefore, 71 

some indices related to health behaviors of 72 

such patients have been identified and an 73 

effective step can be taken in direction of 74 

their health promotion. 75 

 76 

Method  77 

This is a descriptive analytical research 78 

based on correlation. The study was 79 

conducted after approval of research council 80 

of Ahvaz Jundishapur University of Medical 81 

Sciences and permission of authorities of 82 

community of patients with type II diabetes 83 
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referring to diabetic clinic in Golestan 1 

hospital. Concerning 95% confidence, 80% 2 

testing power and using NCSS 2007, sample 3 

size was estimated 284 individuals based on 4 

correlation coefficients obtained in a similar 5 

paper 
15

. Samples were selected by simple 6 

random sampling. At first, a number was 7 

allocated to records of each patient. Then, 8 

the number of patients was chosen among 9 

numbers randomly based on inclusion 10 

criteria. Inclusion criteria include: the age 11 

between 25 and 64 years old, being able to 12 

read and write Persian language, 6 months 13 

passed from diagnosis of type II diabetes, 14 

not being hospitalized in hospital, having 15 

stable blood sugar (fluctuation of blood 16 

sugar less than 180 mg in adult patients and 17 

less than 200 mg in elderly patients three 18 

times a month), 6 months passed from the 19 

first educational course in diabetic clinic. 20 

Exclusion criteria include: pregnant women 21 

with diabetes, patients with unstable blood 22 

sugar (fluctuation of blood sugar more than 23 

180 mg in adult patients and more than 200 24 

mg in elderly patients three times a month), 25 

patients that were not educated in clinic or 26 

less than six months have passed from their 27 

training. Then, the researcher selected 28 

samples using records’ numbers and he/she 29 

contacted them via phone numbers 30 

registered in patients’ records. After 31 

introducing him/herself and explaining 32 

research goal and method, patients were 33 

invited to participate in the study. The 34 

names of participants were recorded in time 35 

table and it was continued until reaching 36 

final sample size. According to time table, 37 

15-25 individuals were invited into clinic in 38 

certain work days. Information was 39 

collected as follows. Patients invited to 40 

clinic were directed to conference room of 41 

clinic. Then, after explanation of research 42 

goal and informed consent, demographic 43 

form, disease information form and health 44 

promotion questionnaire were given to 45 

patients (patients completed forms within 46 

30-50 minutes). Then, blood pressure of 47 

patients was measured using Japanese 48 

manometer alpk-2 model v-500. 49 

Nevertheless, weight of patients was 50 

measured using Seca digital scale made of 51 

Germany with accuracy of 100 grams and 52 

height of patients was measured using seca 53 

stadiometer with accuracy of 0.1 cm and 54 

they were recorded in disease information 55 

form. Then, patients were directed to 56 

sampling room and they were explained 57 

about fasting blood sugar and HbA1C. 4 cc 58 

bloods were taken intravenously from each 59 

patient (for measuring FBS and HbA1C) 60 

based on blood sampling standards.  61 

Questionnaires used in the research include: 62 

1) demographic form such as age, gender, 63 

marital status, residential place, education, 64 

monthly income, employment status 2) 65 

disease information form such as time 66 

duration of affection to diabetes, type of 67 

medication, affection to diabetes 68 

complications such as hypertension- 69 

retinopathy- nephropathy, drugs, amount of 70 

hypertension, BMI, amount of HbA1C, 71 

amount of FBS 3) health promoting life 72 

style profile-II that was rewritten by Pender 73 

in 1987 and it was promoted and developed 74 

in 1995. The questionnaire contains 52 items 75 

and studies health promotion behaviors 76 

within 6 domains including interpersonal 77 

relationship that requires protection of 78 

relationships and it consist of friendship (9 79 

items), diet adherence that includes 80 

informed selection and consumption of 81 

essential nutrients (9 items), growth of 82 

spirituality that is obtained by focusing on 83 

development of internal sources (9 items), 84 

stress control that requires identifying and 85 

equipping physical and mental sources to 86 

control or reduce effectively stress (8 items), 87 

health responsibility that includes paying 88 

attention to self-health and education of 89 

health (9 items), physical activity that 90 

includes regular participation in mild, 91 

moderate and intense activities (8 items). 92 
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Questions were scored by Likert’s four point 1 

scale (0= never, 1= rarely, 2= sometimes, 3= 2 

often, 4= always). Total score was between 3 

20 and 208. The score below 100 was poor, 4 

the score of 150 was moderate and the score 5 

above 150 was good. In subscales, the score 6 

below 18 was poor, the score between 18 7 

and 27 was moderate and the score above 27 8 

was good 
16

. In Iran the reliability of 9 

questionnaire was determined in the study of 10 

Zeidi et al with Cronbach’s alpha coefficient 11 

of 0.82 and it was between 0.64 and 0.91 for 12 

subscales 
17

. Also, in the study conducted by 13 

Hosseinnejad and Kalantarzadeh, cronbach’s 14 

alpha coefficient was between 0.68 and 0.83 15 

for subscales
16

. Moreover, panel of nursing 16 

faculty member was used to determine 17 

content validity of above questionnaires. 18 

Descriptive (frequency, percent, mean and 19 

standard deviation) and analytic statistics 20 

(Kruskal Wallis and Mann Whitney tests) in 21 

SPSS version 16 were used to analyze data. 22 

Statistical significance level was considered 23 

as P<0.05. it should be noted that all ethical 24 

considerations have been paid attention such 25 

as taking permission from ethical committee 26 

of Ahvaz Jundishapur university of medical 27 

sciences(ethical code: B-92/093), taking 28 

informed consent from patients and 29 

confidentiality of patients’ information.   30 

 31 

Results 32 

Totally, 284 patients with type II diabetes 33 

participated in the study including 189 males 34 

(66.5%) and 95 females (33.5%). Mean age 35 

of participants was 52.31±9.22. 11.4% of 36 

participants were single, 85.6% were 37 

married and 3.1% were widows. 62% of 38 

participants were housekeepers, 27.1% were 39 

employees, 4.6% were workers and 6.3% 40 

were unemployed. 28.9% of participants 41 

were illiterate, 53.5% had high school 42 

degree, 17.6% had diploma and none of 43 

them had bachelor or higher degrees. 44 

Monthly income of most participants was 45 

below 7 million Rials, the income of 32% of 46 

patients was between 7 and 10 million Rials 47 

and income of 20.1% was above 10 million 48 

Rials. 49 

Regarding the relationship between 50 

subscales of health promotion model and 51 

FBS of patients, results showed that there 52 

was statistically significant relationship 53 

between interpersonal relation (r=0.23, 54 

P=0.001), diet adherence (r= - 0.51, 55 

P=0.04), growth of spirituality (r=0.24, 56 

P=0.001), stress control (r= 0.77, P=0.001), 57 

health responsibility (r= - 0.53, P=0.03), 58 

physical activity (r= - 0.31, P=0.001) and 59 

FBS (table 1).  60 

Table1- Relationship between subscales of Pender’s health promotion model with FBS, HBA1C, 61 

BMI and age 62 

age BMI*** HBA1C** FBS* Subscales of Model 

r P r P r P r P  

-0.16 0.006 0.14 0.01 -0.14 0.01 0.23 0.001 Interpersonal 

Relations 
-0.12 0.04 -0.82 0.001 -0.89 0.001 -0.51 0.04 Diet Adherence 

-0.3 0.001 -0.08 0.1 -0.03 0.53 0.24 0.001 Growth of 

Spirituality 
0.04 0.4 0.05 0.3 -0.7 0.02 -0.77 0.001 Stress Control 

-0.06 0.3 0.01 0.8 -0.22 0.001 -0.53 0.03 Health Responsibility 
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-0.23 0.001 -0.77 0.001 -0.76 0.05 0.31 0.001 Physical Activity 
*FBS: Fasting Blood Sugar         **HBA1C: Hemoglobin A1C         ***BMI: Body Mass Index 1 

 2 

Study of the relationship between subscales 3 

of health promotion model and HBA1C of 4 

patients indicated that there was a significant 5 

relationship between interpersonal relation 6 

(r= - 0.14, P=0.01), diet adherence (r= - 7 

0.89, P=0.001), stress control (r= - 0.7, 8 

P=0.02), health responsibility (r= - 0.22, 9 

P=0.001) and HBA1C but there was no 10 

statistically significant relationship between 11 

growth of spirituality, physical activity and 12 

HBA1C (P>0.05) (table 1).  13 

The relationship between subscales and BMI 14 

of patients showed that there was a 15 

relationship between interpersonal relations 16 

(r=0.14, P=0.01), diet adherence (r= - 0.82, 17 

P=0.001), physical activity (r= - 0.77, 18 

P=0.001) and BMI but there was no 19 

significant relationship between growth of 20 

spirituality, stress control, health 21 

responsibility and BMI (P>0.05) (table 1).  22 

Regarding the relationship between 23 

subscales of health promotion model and 24 

blood pressure of patients, statistical 25 

analysis via Mann-Whitney test showed that 26 

there was significant relationship between 27 

all subscales of this model and blood 28 

pressure of patients (P< 0.05) (table 2).       29 

Table2- Relationship between subscales of Pender’s health promotion model and Blood Pressure 30 

P-value Mean rank Blood 

pressure 

Subscales of Model 

0.002 113 

141 

Yes 

No 

Interpersonal Relations 

0.03 122 

130 

Yes 

No 

Diet Adherence 

0.001 99 

161 

Yes 

No 

Growth of Spirituality 

0.001 110 

147 

Yes 

No 

Stress Control 

0.009 115 

139 

Yes 

No 

Health Responsibility 

0.001 111 

144 

Yes 

No 

Physical Activity 

 31 

In addition, statistical analyses showed that 32 

there was no significant relationship 33 

between stress control and age ((r=0.04, 34 

P=0.05) but there was inversely significant 35 

relationship between other subscales and age 36 

((r= - 0.06 to -0.3, P<0.05) (table 1). The 37 

study of relationship between subscales and 38 

gender indicated that there was statistically 39 

significant relationship between growth of 40 

spirituality and gender (P=0.01) and there 41 

was no significant relationship between 42 

other subscales and gender (table 3).  43 

 44 

 45 

 46 

 47 
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 1 

 2 

 3 

 4 

Table3- Relationship between subscales of Pender’s health promotion model and Sex 5 

P-value Mean rank sex Subscales of Model 

0.29 129 

140 

Female 

Male  

Interpersonal Relations 

0.77 139 

136 

Female 

Male 

Diet Adherence 

0.01 118 

145 

Female 

Male 

Growth of Spirituality 

0.91 136 

137 

Female 

Male 

Stress Control 

0.89 136 

137 

Female 

Male 

Health Responsibility 

0.94 136 

137 

Female 

Male 

Physical Activity 

 6 

Discussion  7 

Concerning recent changes in healthcare 8 

system that has changed from prevention 9 

into health promotion, by using Pender’s 10 

health promotion model, current research 11 

aims to study the relationship between 12 

constructs of this model and clinical 13 

parameters in patients with type II diabetes. 14 

When studying the relationship between 15 

subscales of Pender’s health promotion 16 

model and FBS of patients, results indicated 17 

that there was direct significant relationship 18 

between interpersonal relation, growth of 19 

spirituality, physical activity and FBS. In 20 

addition, there was inversely significant 21 

relationship between diet adherence, stress 22 

control, health responsibility and FBS. In 23 

this direction, results of study conducted by 24 

Hagerstrom et al indicated that there was 25 

statistically significant relationship between 26 

health promotion behaviors and FBS of 27 

patients with diabetes (r= - 0.106, 28 

P=0.013)
9
. Results of DeSouza et al 29 

suggested that there was a      significant 30 

relationship between health promotion 31 

behaviors and FBS of patients
4
. It can be 32 

said that if patients with type II diabetes 33 

have better performance in diet adherence, 34 

stress control, health responsibility and 35 

physical activity, amount of FBS will be 36 

reduced considerably. Studying the 37 

relationship between subscales of health 38 

promotion model and HBA1C of patients 39 

shows that there is an inversely significant 40 

relationship between interpersonal relations, 41 

diet adherence and HBA1C but no 42 

significant relationship is found between 43 

growth of spirituality and HBA1C. Also, it 44 

was found that there was a relationship 45 

between stress control, health responsibility 46 

and HBA1C but there is no significant 47 

relationship between physical activity and 48 

HBA1C. The research conducted by Azartel 49 

et al showed that there was statistically 50 

significant relationship between health 51 

promotion behaviors and HBA1C (r= - 0.64, 52 

P< 0.001)
11

 and in the research conducted 53 

by Hagerstrom et al, there was a significant 54 
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relationship between health promotion 1 

behaviors and HBA1C (r= - 0.202, P< 2 

0.001)
9
. In the research conducted by 3 

Masoudi et al, individuals with favorable 4 

metabolic control had HBA1C lower than 5 

7% and higher empowerment
18

. Therefore, it 6 

can be said that if such patients perform 7 

health promotion behaviors well, they will 8 

reduce amount of HBA1C considerably. 9 

When studying the relationship between 10 

subscales of health promotion model and 11 

BMI of patients, results suggested that there 12 

was a direct relationship between 13 

interpersonal relations and BMI and there 14 

was an inverse relationship between diet 15 

adherence and BMI. But there was no 16 

significant relationship between growth of 17 

spirituality, stress control, health 18 

responsibility and BMI. In addition, there 19 

was inversely significant relationship 20 

between physical activity and BMI. In the 21 

study conducted by Mohamed, BMI of 22 

patients with diabetes changed significantly 23 

after application of life style promoting 24 

interventions.
19

 in the research conducted by 25 

Hagerstrom et al, results indicated that there 26 

was significant relationship between health 27 

promotion behaviors and BMI (P<0.05)
9
 and 28 

such results are consistent with results of 29 

present study (that suggests the relationship 30 

between interpersonal relations, diet 31 

adherence, physical activity and BMI) it is 32 

while that results of DeSouza et al showed 33 

that there was no significant relationship 34 

between health promotion behaviors and 35 

BMI in patients with type II diabetes.
20

 the 36 

reason of differences in results may be due 37 

to different instruments used for 38 

measurement of health behaviors in related 39 

patients. It can be followed from results of 40 

present research that good diet adherence 41 

and physical activity will reduce amount of 42 

BMI in patients.  43 

When determining the relationship between 44 

subscales of health promotion model and 45 

blood pressure of patients, results indicated 46 

that there was a significant relationship 47 

between all subscales of health promotion 48 

model and blood pressure (P<0.05). It 49 

means that patients with normal blood 50 

pressure have better health promotion 51 

behaviors than patients with hypertension. 52 

Azartel et al showed in their study that there 53 

was a significant relationship between health 54 

promoting behaviors and blood pressure of 55 

patients (P<0.001)
11

. Also, Hagerstrom 56 

showed in his study that there was a 57 

significant relationship between health 58 

promotion behaviors and diet adherence 59 

(P<0.05). The result is consistent with 60 

present results.
9
  Moreover, results suggest 61 

that there is inverse relationship between 62 

interpersonal relations, diet adherence, 63 

growth of spirituality and age but there was 64 

no significant relationship between stress 65 

control, health responsibility and age. There 66 

was inverse and significant relationship 67 

between physical activity and age (table 2) 68 

meaning that the increasing age reduces 69 

behaviors such as interpersonal relations, 70 

diet adherence, growth of spirituality, health 71 

responsibility and physical activity. Results 72 

of Jones in the USA indicated that there was 73 

a direct relationship between health 74 

promotion behaviors and age but such 75 

relationship was not statistically significant 76 

(r=0.3 to 0.7, P=0.4)
21

. Janwijit studied 77 

health promotion, life style, quality of life in 78 

patients with chronic obstructive pulmonary 79 

disease in Virginia. Results showed that 80 

there was a direct and significant 81 

relationship between health promotion 82 

behaviors and age such that the increasing 83 

age of patients promotes such behaviors 84 

(r=0.5, P<0.001)
22

. Above results are not 85 

consistent with results of present study. The 86 

study conducted by DeSouza et al in India 87 

indicated that there was inversely significant 88 

relationship between health promotion 89 

behaviors and age (r= - 0.4 to – 0.7, 90 

P<0.001)
4
. Also, the study conducted by 91 

Polsingchan suggests inversely significant 92 
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relationship between health promotion 1 

behaviors and age (r= - 0.3 to – 0.6, 2 

P<0.05)
21

. Recently, the study conducted by 3 

DeSouza et al showed that there was 4 

significant relation between health 5 

promotion behaviors and age of patients 6 

with type II diabetes such that young 7 

individuals showed better behaviors. The 8 

results are consistent with results of current 9 

study. Therefore, it can be followed that the 10 

increasing age reduces health promotion 11 

behaviors in patients with diabetes.  In 12 

current study, there was a statistically 13 

significant relationship between growth of 14 

spirituality and gender (P=0.01) but there 15 

was no significant relationship between 16 

other subscales and gender of patients 17 

(P>0.05). In the research conducted by 18 

Janwijit, results showed that there was a 19 

significant relationship between health 20 

promotion subscales and age (P<0.001)
22

. 21 

DeSouza et al showed that there was a 22 

significant relationship between gender and 23 

all health promotion behaviors (P<0.05)
4
. 24 

Results of above researches are consistent 25 

with our results regarding the relationship 26 

between growth of spirituality and gender 27 

but they are inconsistent with our results due 28 

to significant relationship between other 29 

subscales and gender. It is while that 30 

Polsingchan indicated no significant 31 

relationship between health promotion 32 

behaviors and gender.
21

 Zahra Motlagh et al 33 

studied health promoting behaviors of 34 

students and concluded that there was no 35 

significant relationship between health 36 

promotion behaviors and gender
15

. Recently, 37 

the study of DeSouza et al indicated that 38 

there was no significant relationship 39 

between health promoting behaviors and 40 

gender of patients with type II diabetes 
20

. 41 

The results are inconsistent with results of 42 

present study. Therefore, it can be followed 43 

that since diabetes is more prevalent in old 44 

ages especially in men and older individuals 45 

have more opportunity for spiritual 46 

practices; this may improve growth of 47 

spirituality in patients with type II diabete48 
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Conclusion  

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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Abstract 

Introduction: Various factors, including personality characteristics, are involved in 

addiction and perpetuation of it. Emotions and the way they are felt and responded are a 

part of personality that may play a role in showing tendency to drug abuse and 

perpetuation of this behavior. The present study aimed at investigating emotional 

difficulties in drug addicts.  

Methodology: The statistical population of this cross-sectional study included 268 

subjects, out of which 166 subjects were drug-dependence who visited medical centers in 

Zahedan and Iranshahr. The remaining 120 subjects had no addiction history and were 

assessed with difficulty in emotion regulation scale (DERS). Sample selection was done 

through convenience sampling technique. 

Findings: Results suggested that drug-dependent people had significant difference from 

non-dependent individuals in five aspects, namely non-acceptance of emotional 

responses, difficulty engaging in goal-directed behaviors, difficulty in impulse control, 

limited access to emotion regulation strategies, and lack of emotional clarity (p<0.01). 

These two groups were not different only in one aspect, namely the lack of emotional 

awareness (p>0.05). Evaluation of emotional difficulties and gender showed a difference 

between men and women in non-acceptance of emotional responses, difficulty in impulse 

control, limited access to emotion regulation strategies (p<0.01), and  lack of emotional 

clarity (p<0.05). There was no between-groups difference in difficulties engaging in goal-

directed behaviors and the lack of emotional awareness.   

Conclusion: Although emotional difficulties are not the main factor in the onset and 

perpetuation of drug abuse, abusers suffer from them. Given the research results and 

those of other studies, the importance of emotion in etiology, prevention, and treatment 

of addiction can be highlighted.  

 

Keywords: Difficulty in emotion regulation, drug dependence, drug abuse. 
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In addition to the positive and constructive 

role of emotions in human life, they also have 

a destructive side. Emotions are problematic 

when they are expressed improperly, occur in 

an inappropriate context, are too intense, or 

last too long (Werner, 2010). This dual 

function of emotions indicates the emotion 

regulation process, in which people regulate 

and adjust their emotion according to the 

situation (Countinho, 2010). Emotion 

regulation process may be automated or 

controlled, and conscious or subconscious 

(Gross, 1998). Researchers have proposed 

different definitions for emotion regulation. 

According to Eisenberg and Morris (2002), 

emotion regulation includes the initiation, 

maintenance, regulation, and alteration of 

intensity or duration of internal emotional 

states, emotion-related motivations, and 

physical processes that often serve to achieve 

one's goals. According to Cole, Martin, and 

Denis (2004), emotion regulation includes 

changes that are associated with activated 

emotions. These alterations include changes 

that occur within the emotion or other 

psychological processes (such as memory, 

attention, or social interactions). Emotion can 

be looked at from two perspectives: (A) 

emotion as a regulating factor and (B) emotion 

as a regulated factor (changes in activated 

emotions). 

Emotion regulation, as a psychological 

variable, has been given special attention from 

researchers in recent decades (Golman, 1995; 

Schutte et al., 1998; Mayer, Caruso, Salovey, 

1999). Several evidence exists on the 

relationship of emotion regulation with 

success and failure in different areas of life 

(Schutte , Malou, Thorsteinsson, Bhullar, and 

Rooke, 2007; Jakobs et al,., 2008), adaptation 

to life stressors (Eisenberg , Fabes , Guthrie, 

and Reiser, 2000), development and growth of 

mental disorders (Gross,1995; Coutinho et al., 

2010), post-accident stress (Cloitre, 1998), 

generalized anxiety (Minnin et al., 2002), 

borderline personality disorder (Linehan, 

1993), high-risk sexual behaviors (Messman 

Moore et al., 2010; Banducci et al., 2014), and 

drug abuse (Hayes et al., 1996). 

Gratz and Roemer (2004) identified four 

components of emotion regulation: (1) 

awareness and understanding of emotions, (2) 

acceptance of emotions, (3) ability to engage 

in goal-directed and refrain from impulsive 

behavior when experiencing negative 

emotions, and (4) the flexible use of 

situationally appropriate strategies to modulate 

emotional responses. 

Awareness and understanding of emotions, as 

an important strategy, can be the source and 

cause of many psychological problems (Hayes, 

1996). Difficulty in emotion regulation has 

been identified as a key element in several 

psychological models for different disorders 

including borderline personality disorder, 

major depression, bipolar disorder, generalized 

anxiety, social anxiety, eating disorder, and 

drug and alcohol abuse disorders (Gratz and 

Roemer, 2004; Sharp et al., 2011; 

Mohamadloo et al., 2013]. Tull et al. (2012) 

also in a study discovered the role of 

emotional difficulty in high-risk sexual 

behaviors and multiple sexual partners. The 

diagnosis of the majority of psychological 

disorders is based on emotional turbulence, 

which is fundamentally linked to defective 

function in emotion regulation. Cole et al. 

(1994) believed that emotion regulation is not 

synonymous with emotional control and, as 

such, does not necessarily involve immediately 

diminishing negative affect. It is also a defect 

in the attenuate of the quantity and intensity of 

negative feelings (Cole et al., 1994; Gross et 

al., 1995; Greenberg, 1998). These latter 

approaches suggest that deficiencies in the 

capacity to experience (and differentiate) the 

full range of emotions and respond 

spontaneously may be just as maladaptive as 

deficiencies in the ability to attenuate and 

modulate strong negative emotions. Negative 

emotions are an integrated part of today's life; 
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therefore, emotion regulation, as one of the 

most important physical and psychological 

health factors, has undoubtedly significant 

potential in today's life (Kring and Werner, 

2004). Given the importance of emotion 

regulation, this study was done to provide a 

better understanding of emotion regulation 

difficulties in the addicts by comparing them 

with the non-addicts.  

Methodology  

This is a cross-sectional, descriptive-analytical 

study. The sample size included 286 subjects, 

among which 166 subjects were addicted, 

selected from those visiting addiction 

rehabilitation clinics in Zahedan and Iranshahr 

in a four-month period. In addition, 120 

individuals with no history of drug abuse were 

selected and evaluated, using convenience 

sampling technique. 

Research Instrument 

Difficulty in Emotion Regulation Scale 

(DERS): It is a 36-item scale developed by 

Gratz and Roemer (2004). The measure yields 

a total score as well as scores on six sub-

scales. These sub-scales are: Non-acceptance 

of emotions, difficulties engaging in goal-

directed behaviors, difficulty in impulse 

control, the lack of emotional awareness, 

limited access to emotion regulation strategies, 

and the lack of emotional clarity. This scale is 

responded based on a 5-point Likert scale. 

Gratz and Roemer investigated the reliability 

and validity of this scale by applying it to 479 

master's students. This scale showed good 

internal consistency in the overall score 

(Cronbach's alpha=0.93) and all sub-scales 

(Cronbach's alpha>0.8). The reliability of the 

test-retest in a 4-8 weeks period was reported 

to be appropriate (p<0.01 for sub-scales and 

p=0.88 for the overall score). Khanzadeh et al. 

(2012) examined the reliability and validity of 

DERS in an Iranian sample including 363 

students of Shiraz University. They reported 

the Cronbach's alpha of 0.86-0.88 and retest's 

validity coefficient of 0.79-0.91 for these 

scales after one week. 



Annals of Tropical Medicine & Public Health-Special Issue March 2018 Vol V 
 

S129-18 

Findings 

All 286 participants were divided in two 

groups, namely the addicts (n=166, 58%) and 

non-addicts (n=120, 42%). The mean age and 

standard deviation of drug addicts and non-

addicts were (32.65±8.22) and (22±5.79), 

respectively.  

Given research findings from investigation 

into the sub-scales of difficulty in emotion 

regulation, it was found that the addicts gained 

higher scores and means than non-addicts. 
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Table 1.The t-test results from comparison of mean scores in sub-scales of difficulty in emotion 

regulation between the addicts and non-addicts groups. 

P T SD Mean N Group Variable 

 

000 

 

5.72 

4.61 17.82 166 1 Non acceptance of Emotional 

Responses 4.81 14.60 120 2 

 

000 

 

3.86 

4.03 15.73 166 1 Difficulties Engaging in Goal-

Directed Behavior 4.42 13.99 120 2 

 

000 

 

7.30 

3.95 17.69 166 1 Impulse control Difficulties 

3.39 14.37 120 2 

 

0.07 

 

1.79 

5.60 16.95 166 1 Lack of Emotion Awareness 

4.59 16.15 120 2 

 

0.00 

 

8.66 

3.09 23.83 166 1 Access to Emotion Regulation 

Strategies 3.13 18.42 120 2 

 

0.00 

 

6.14 

4.03 13.21 166 1 Lack of Emotional Clarity 

4.42 10.91 120 2 

 

 

According to the findings, there was a significant between-groups difference in non-acceptance 

of emotional responses, difficulties engaging in goal-directed behaviors, impulse control 

difficulties, access to emotion regulation strategies, and the lack of emotional clarity (p<0.01). 

The only exception with no between-groups difference was the lack of emotional awareness. 

Results from the comparison of sub-scales of difficulties in emotion regulation between men and 

women are presented in Table 2. 

 

 

Table 2. The t-test results from comparison of mean scores in sub-scales of difficulties in 

emotion regulation by gender. 

P t Mean ± SD N Gender Variable 

 

0.00 

 

4.86 

17.54±4.81 177 Male Non acceptance of 

Emotional Responses 14.79±4.68 109 Female 

 

0.07 

 

1.86 

18.32±3.95 177 Male Difficulties Engaging in 

Goal-Directed Behavior 14.47±3.36 109 Female 

 

0.00 

 

4.47 

17.12±3.99 177 Male Impulse control Difficulties 

14.95±3.99 109 Female 

 

0.13 

 

-1.49 

16.35±3.82 177 Male Lack of Emotion Awareness 

17.03±3.58 109 Female 

 

0.00 

 

3.55 

22.02±5.65 177 Male Access to Emotion 

Regulation Strategies 20.02±5.84 109 Female 

 

0.02 

 

2.33 

12.60±3.29 177 Male Lack of Emotional Clarity 

11.66±3.10 109 Female 
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There was a significant gender-difference in non-acceptance of emotional responses, impulse 

control difficulties, access to emotion regulation strategies, the lack of emotional clarity; 

whereas, no significant difference was observed in the lack of emotion awareness, and 

difficulties engaging in goal-directed behavior. 

Discussion and Conclusion:    

Results from studying emotional defects and 

difficulties were significantly different in the 

addicts and non-addicts. This indicates poor 

emotion regulation strategies and disability in 

coping with emotions and emotional 

management, which are consistent with the 

findings of Parker et al. (2008), and Goleman's 

hypothesis (1995), who reported low 

emotional quotient in drug abusers. Non-

acceptance of emotions in the addicts makes 

them tended to negative emotional responses 

while they are facing with emotions. 

Difficulties engaging in goal-directed 

behaviors assess inability to focus on goal-

directed behaviors when facing with emotions. 

According to research results, those with 

stronger negative emotions have greater 

difficulties in displaying goal-directed 

behaviors, which is consistent with the 

findings of Gratz et al., 2004, Tull et al., 2008, 

and Orgeta, 2001. Difference in scores of 

difficulty in impulse control showed that the 

addicts had difficulties in impulse control and 

inhibition when they were facing with 

emotions (Fox et al., 2008). Some researchers 

also indicated that difficulty in impulse control 

is often associated with relapse in various 

drugs of abuse (Evenden, 1999). The two 

groups were not different in the lack of 

emotional clarity, indicating that they were 

capable of distinguishing between emotions 

and motivational messages within emotions.      

The strategies and approaches of emotion 

regulation and the lack of emotional clarity 

were two other investigated variables that 

show a between-groups difference. The use of 

maladaptive and inefficient strategies is related 

to intensity of emotions and poor 

understanding of them. This behavior is more 

common among those with more severe 

emotional impulses (Gratz and Roemer, 2004). 

Repression, avoidance and rumination are 

among inefficient strategies with the 

maximum impact on mental disorders (Aldao 

et al., 2010). 

The lack of clarity and poor understanding of 

emotions increase the sense of sadness in the 

person. This results in the use of maladaptive 

coping strategies by that person (Steven et al., 

1996). Since behavior and thought are 

functions of emotions, any disorder and defect 

in emotional system can lay the ground for 

several disorders or be  affected by them 

(Gratz, 2003). 

According to Cole (1994), emotion regulation 

means compliance and flexibility in the use of 

emotion regulation strategies. Emotional 

adaptation includes changes in the intensity 

and duration of a feeling instead of emotional 

alteration and dissociation (Thompson, 1994, 

1996). Emotional adaptation deals with 

emotional experiences instead of removing 

and suppressing emotions. In this model, the 

perception of motivation decreases anxiety and 

increases one's control over his/her emotions 

and behaviors. In addition, it leads to the 

control of impulses and inappropriate 

behaviors, and the achievement of desired 

goals during emotional experience (Hinshaw, 

2000). In the explanation of results, two 

factors can be indicated: (1) drug abuse causes 

emotional defect, and (2) emotional defect and 

poor emotion management increase the 

probability of drug abuse. Management 

capability and appropriate emotion regulation 

strategy can contribute to healthy coping 

strategies (leaving the location and power of 

saying no) and/or unhealthy strategies (coming 

under pressure, consumption) when there is a 
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risk of drug abuse. Individuals capable of 

positive emotion regulation are also more 

capable of predicting others' demands, 

understanding others' unwanted pressure, and 

controlling their emotions; as a result, they 

have higher resistance to drug abuse (Trinidad 

and Janson, 2002). 

Therefore, given limited access to emotion 

regulation strategies and difficulties engaging 

goal-directed behavior, emotion-based 

psychological interventions including 

dialectical behavior therapy (Linehan, 1993), 

emotion-oriented therapy (Greenberg, 2002), 

acceptance-based behavior therapy and 

mindfulness (Roemer and Orsillo, 2008), 

emotion regulation therapy (Minnin, 2009), 

which target emotion attenuation and defect, 

need extra attention. 
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Abstract    

 

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 
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interventionist plan to change the nutrition pattern so that risk factors prevalence, 

cardiovascular diseases, diabetes, and cancers would decrease in the province.  

Keywords: surveillance system, risk factors, non-communicable diseases 

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 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 3
rd

 

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 non-communicable 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 
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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 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, 45-54, 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 5-minute 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 
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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/m
2
, 

the person is normal; if 25≤BMI≤29.9 kg/m2
, 

the person is overweight; and if BMI≥30 
kg/m

2
, 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 Year 

Men  

(prevalence with 95% 

confidence interval) 

Women 

(prevalence with 95% 

confidence interval) 

Total  

(prevalence with 

95% confidence 

interval) 

Low physical activity 

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) 

Daily Cigarette 

Smoking 

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) 

Overweight 

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) 

obesity 

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) 

 

Hypertension 

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) 
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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 Age 

Men  

(prevalence with 95% 

confidence interval) 

Women 

(prevalence with 95% 

confidence interval) 

Total  

(prevalence with 95% 

confidence interval) 

Cholesterol 

over 200 

25-

34 
15.3 (12.2-19.2) 9.1 (7.7-10.8) 12.3 (10.8-13.9) 

35-

44 
24.3 (21.8-27.7) 24.7 (22.9-26.6) 24.7 (23-26.4) 

45-

54 
24.6 (22.1-25.2) 48.3 (46.8-49.7) 26.6 (25.5-27.8) 

55-

64 
23.4 (22.7-24.6) 45.7 (45-46.5) 34.6 (34.2-35.5) 

25-

64 
16.9 (12.4-22.6) 16.2 (13.5-19.4) 16.5 (14-19.4) 

Triglyceride 

over 200 

25-

34 
20.5 (17.3-1.24) 10.3 (8.8-12.1) 15.5 (13.8-17.3) 

35-

44 
32.4 (29.2-35.8) 16.8 (15.3-18.4) 24.8 (23.1-26.5) 

45-

54 
5.1 (3.7-7) 16.8 (15.8-17.9) 10.9 (10.1-11.7) 

55-

64 
14.4 (13.6-15.3) 25.3 (24.5-26) 19.9 (19.4-20.5) 

25-

64 
20.2 (15.3-26.2) 9.6 (6.9-13.2) 13.8 (11-17.2) 
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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 

2009-2012 time periods, had a downward 

trend (28). On the other hand, the nationwide 

study of risk factors of non-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 2
nd

 province, next to Khuzestan 

Province, with high cigarette smoking (17.4 
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cigarette smoked daily) in people studied, 

according to the report of State Surveillance 

System of Non-communicable 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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Abstract 15 

Background: Osteoporosis is a systemic skeletal disorder characterized by the 16 

reduction of bone mass, deterioration of bone Structure, increasing bone fragility, and 17 

increasing fracture risk.  . Most important modifiable factors of osteoporosis are 18 

receiving inadequate calcium intake and physical activity. The purpose of this study 19 

was application of health belief model to survey determinants of osteoporosis-related 20 

preventive behaviors among Ahwaz city students 2016.  21 

Method & Material: Current research is study descriptive-analytical.420 high school 22 

students in Ahvaz city participated in this study. Samples selected by multi-stage 23 

sampling overall of 8 schools. Data collected using a standard questionnaire based on 24 

health belief model and FFQ and physical activity questionnaires. Statistical analysis 25 

was performed by SPSS 21.  26 

Results: Findings present study showed there were not significant differences 27 

between no one of structures health belief model and preventive behaviors of 28 

osteoporosis (calcium intake and physical activity) in students using Pearson 29 

correlations.  30 

Conclusion: In present study health belief model structures were not unable to predict 31 

preventive behaviors of osteoporosis in students.  32 

Keywords: Osteoporosis, Health Belief Model, Preventive Behavior, Student 33 

 34 

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, 
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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]. 

 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 non-

health 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 
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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 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. 
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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) 

Percent Number Variable 

  Father Job 

51.7 217 Employed) 

48.4 203 Unemployed 

  Mother Job 

53.1 223 Housewife 

46.9 197 Employed 

  Father education 

16.4 69 High school 

36.2 152 diploma 

47.4 199 College education 

  Mother education 

26.2 110 High school 

39.8 167 diploma 

34 143 College education 

  Household Income 

22.6 95 Very good 

51.4 216 good 

25.7 108 Fair 

  Father age 

22.1 93 <40 

58.3 245 40-50 

19.5 82 50-60 

  Mother age 

55.2 232 ≤40 

44.8 188 >40 
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Table 2.The correlation of demographic variables and Daily calcium intake of adolescents 

participated in study. 

variabl

e 

Place 

of 

reside

nce 

Gende

r 

Age Family 

size 

Father 

Job 

Mothe

r Job 

Father 

educat

ion 

Mothe

r 

educat

ion 

Econo

mic 

Situati

on 

Daily 

physi

cal 

activi

ty 

Daily 

calciu

m 

intak

e 

Place 

of 

reside

nce 

1           

Gende

r 

r=0.00

0 

P= 

0.993 

 

1          

Age r=0/04

3 

P= 

0.382 

 

r=0/13

0 

P= 

0.008 

 

1         

Family 

size 

r=0/09

1 

P= 

0.064 

 

r=0/05

1 

P= 

0.298 

 

r=0/00

2 

P= 

0.963 

 

1 

 

       

Father 

Job
 

r=0/02

5 

P= 

0.611 

 

r=0/07

5 

P= 

0.124 

 

r=0/00

6 

P= 

0.897 

 

r=0/05

7 

P= 

0.240 

 

1       

Mothe

r Job 

r=0/11

5 

P= 

0019 

 

r=0/00

2 

P= 

0.971 

 

r=0/08

4 

P= 

0.085 

 

r=0/23

1 

P= 

0.000 

 

r=0/11

9 

P= 

0.015 

 

1      

Father 

educat

ion 

r=0/13

9 

P= 

0.004 

 

r=0/11

8 

P= 

0.015 

 

r=0/06

3 

P= 

0.201 

 

r=0/00

5 

P= 

0.912 

 

r=0/29

3 

P= 

0.000 

 

r=0/24

1 

P= 

0.000 

 

1     

Mothe

r 

r=0/11

2 

r=0/12

5 

r=0/03

0 

r=0/15

0 

r=0/11

6 

r=0/31

1 

r=0/53

1 

1    
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educat

ion 

P= 

0.022 

 

P= 

0.010 

 

P= 

0.541 

 

P= 

0.002 

 

P= 

0.017 

 

P= 

0.000 

 

P= 

0.000 

 

Econo

mic 

Situati

on 

r=0/11

6 

P= 

0.017 

 

r=0/07

6 

P= 

0.120 

 

r=0/00

1 

P= 

0.978 

 

r=0/05

0 

P= 

0.308 

 

r=0/18

0 

P= 

0.000 

 

r=0/07

8 

P= 

0.112 

 

r=0/40

5 

P= 

0.000 

 

r=0/32

1 

P= 

0.000 

 

1   

Daily 

physic

al 

activit

y 

r=0/09

8 

P= 

0.045 

 

r=0/20

8 

P= 

0.000 

 

r=0/93 

P= 

0.057 

 

r=0/03

3 

P= 

0.500 

 

r=0/03

7 

P= 

0.454 

 

r=0/00

0 

P= 

0.998 

 

r=0/03

3 

P= 

0.405 

 

r=0/05

3 

P= 

0.282 

 

r=0/01

4 

P= 

0.770 

 

1  

Daily 

calciu

m 

intake 

r=0/11

8 

P= 

0.016 

 

r=0/17

6 

P= 

0.000 

 

r=0/04

5 

P= 

0.356 

 

r=0/01

1 

P= 

0.828 

 

r=0/05

8 

P= 

0.236 

 

r=0/04

4 

P= 

0.372 

 

r=0/06

5 

P= 

0.184 

 

r=0/05

1 

P= 

0.296 

 

r=0/01

3 

P= 

0.791 

 

r=0/0

09 

P= 

0.856 

 

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 Knowledg

e 

Perceived 

susceptibi

lity 

Perceived 

severity  

Perceived 

benefits 

Perceived 

barriers 

Daily 

physi

cal 

activi

ty 

Daily 

physical 

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 

 

1 

 

 

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 
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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 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 
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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. 

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 
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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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 14 

Abstract 15 

Background: Noise is one of the most prevalent physically harmful factors in working 16 

environment which can cause many problems that one of them is hearing loss. Therefore 17 

the aim of this study was assessing occupational exposure with sound (noise) in training 18 

workshops of Technical and Vocational Organization of Ilam and determining the rate of 19 

change in hearing threshold of people working in these workshops. 20 

 Materials and methods: a cross-sectional study was done on 60 people which working in 21 

8 workshops of Technical and Vocational Organization of Ilam which are selected by 22 

census report. Demographic data of studied people is collected using researcher-made 23 

check list and measuring overall balance of sound level meter set model 450 is used. 24 

Changes in hearing threshold of people are assessed using audiometer. Finally data are 25 

analyzed using SPSS. 20 by conduct Spearman correlation and Pearson’s correlation 26 

statistical tests in significant level of 0.05. 27 

 Results: Results show that there have been 8.62 dB change in hearing threshold of left 28 

ear, 8.73dB in right ear and 6.74 dB in both ears of studied people averagely. The highest 29 

level of sound pressure balance is related to cutting-wood workshop and the Equivalent 30 

exposure level (Leq) is more than national standard level (85dB) in mosaic, lapidary and 31 

wielding workshops. Spearman correlation test shows a significant relationship between 32 

the highest level of sound balance in welding workshop (112dB) and the average total loss 33 

(8.15dB) for both ears (P<0.05). 34 

 Conclusion: According to the findings of this study there is an urgent need for 35 

monitoring, assessing and control of other workshops of Ilam Technical and Vocational 36 

Organization in order to investigate overall balance of sound and change in hearing 37 

threshold of people working in the workshops. 38 

 Keywords: Sound Effects, Hearing Threshold Change, Technical and Vocational 39 

Organization, Ilam 40 
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Introduction: 

Noise is one of the important harmful factors 

in working environment which is produced by 

various machineries and processes. 

Employees' exposure to noise is considered as 

one of prevalent problems in working 

environments around the world that can lead to 

several problems, among which hearing loss is 

the most prevalent (1-4). According to 

estimation of National Institution of 

Occupational Safety and Health of America 

(NIOSH), about 30 million American 

employees are exposed to harmful noise 

(85dB). The number is about 35 million in EU 

in such a way that occupational hearing loss is 

known as one of major European occupational 

disease (5). An estimation of current data 

indicates that about 2 million of employees in 

Iran are exposed to harmful noises, hence it 

can be imagined that aspects of this problem 

are significant in Iran (6, 7). Sound can have 

harmful effects on man's health especially on 

hearing organs through electromagnetic waves. 

The impact upon balance system, optic, neural, 

mind impacts and also social and 

psychological effects are considered as 

undesirable impacts of sound on human 

beings. In the case of repeated exposures to 

noise and becomes permanent, it may lead to 

permanent hearing loss without subsequent 

recovery (due to destruction of cilium cells of 

Cretan in the inner ear) (8). Having exposure 

to high volume of sounds within short periods 

(from a few seconds to several hours) leads to 

temporarily hearing loss, which in fact is 

temporary threshold shift (TTS) that reverses 

after 24 hours. In the case of repeated exposure 

to sounds that first lead to just shifting hearing 

threshold, permanent threshold shift (PTS) 

would be seen, which is observed prevalently 

among employees exposed to high volumes of 

sound at work (9). Hearing loss caused by 

exposure to sounds from work environment is 

one of the significant diseases that can 

influence individual efficiency and safety but 

its importance is mostly ignored which can 

interrupt communications with others and it 

also causes not hearing warning sounds and it 

may be accompanied by communication 

problems, increased stress and reduced 

efficiency (2). Fortunately, occupational 

hearing loss can be prevented. Preventing 

hearing loss resulted from sounds is just as 

beneficial for workers as it may also be for 

employers, because employers can take 

benefits from reducing medical and 

compensation costs for workers, therefore an 

effective plan for hearing protection seems 

necessary (10). Small industrial workshops are 

not an exception and there is a problem of 

exposure to noise for workers of these 

industries, which has been less considered due 

to various reasons (11). Regarding abundance 

of small workshops and presence of 

machineries producing noises in workshops of 

Technical and Vocational Organization and 

also by referring to importance of employees' 

wellbeing, this study is done with the purpose 

of assessing the level of sound and its effects 

on employees' hearing loss in Ilam workshops 

of Technical and Vocational Organization. 

 

Materials and methods: 

This study was a cross-sectional research 

which conducted on 60 people of 8 workshops 

including welding, wood industry, etching, 

lapidary, auto repair, agricultural machinery, 

sewing and mosaic in Technical and 

Vocational Organization in  Ilam city, west of 

Iran in 2016. A researcher made check list is 

prepared to collect general information and 

demographic characteristics of studied people 

such as age, car experience, sicknesses, 

environmental characteristics and features of 

each workshop, and other characteristics 
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related to sound. Interrupted factors such as 

using special drug (streptomycin, gentamicin), 

ear sicknesses background and others which 

can have impacts on hearing are assessed in 

studied people and people having these 

characteristics are eliminated from the study. 

Data collecting tools consisted of devices 

sound level meter model CEL450 and portable 

audiometer equipped with acoustic room with 

calibration certificate. Calibration of 

audiometer devices was determined according 

to standard methods and attached calibrator at 

workplace at frequency of 1000Hz. First step 

of measuring and assessing sounds was to 

collect required data about working 

environment and the way of workers' exposure 

and in order to do this first a simple map of 

work place was prepared with the scale and 

place of equipment installation, especially" 

sound generators" and then related data for the 

places of workers' passing and traffic, their 

exposure times to the sound, shifts changes, 

and managerial information such as overtimes, 

work flows, and leaves were registered. An 

assessment of workers' exposure was done 

through measuring sound pressure level at 

scale A and frequency analysis was done for 

stations with sound pressure level more than 

85dB. Determining the measuring 

environmental sound plan networks are 

divided to 5*5 dimensions after preparing 

primary map of each workshop and 

determining the sources of sound regarding the 

workshops' areas (500-1000 M2). Sound 

pressure level was measured (SPL) in each 

station in network A and with slow speed with 

one octave band frequency. During this study, 

first a source of sound generation at workshops 

was identified. Then, in scale A at center of all 

areas, sound pressure level was measured and 

results were recorded. 

Measuring hearing condition by audiometer 

was done using total World Health 

organization Audiogram test and total 

audiology way test (12). Prior to entering to 

workplace and starting working shift, 

individuals were examined in Acoustic room. 

Pure sounds at various intensities and 

frequencies 250,500, 1000, 2000, 4000, and 

8000 Hz was transferred to both ears through 

headphone and hearing threshold was 

measured, which is known as air conduction 

threshold. Results of hearing threshold were 

recorded on certain diagram or table called 

Audiogram. 

In order to determine permanent hearing loss 

caused by noise, hearing threshold was 

calculated at each four important frequencies 

500, 1000, 2000, and 4000 Hz was introduced 

in the following formula after deducting age 

and the level of permanent hearing loss with 

indicator NIHL (noise induced hearing loss) 

was obtained. 𝑁𝐼𝐻𝐿 =   𝑇𝐿 500 +  𝑇𝐿 1000 +  𝑇𝐿𝑙2000 +  𝑇𝐿𝑙4000 / 4 

 

TL: hearing threshold at considered frequency for both ears 

NIHL: noise induced hearing loss 

Through the following equation, total hearing loss induced by noise for both ears would be 

calculated (13): NIHLt  =   (NIHL b ×  5)  +  (NIHLp) / 6 

NIHLt : total permanent loss for both ears 

NIHLb :  permanent loss for better ear 
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NIHLp : permanent loss for weak ear 

By having permanent loss based on the following way can would be determined the level or 

monaural impairment for each ear; 𝑀𝐼 (%)  =  (𝑁𝐼𝐻𝐿 –  25)  ×  1.5 

MI: monaural impairment for each ear 

Monaural impairment for both ears is obtained through the following equation: 𝑀𝐼𝑡  =   (𝑀𝐼𝑏 ×   5)  +  (𝑀𝐼𝑝 ×  1) /6 

MIt: total monaural impairment for both ears 

MIb : monaural impairment for better ear 

MIp : monaural impairment for weak ear 

World Health Organization considers average 

hearing threshold at 500, 100, 2000 and 4000 

frequencies to determine hearing loss degree. 

According to division prepared by this 

organization average loss of less than 25dβ is 
considered natural, 26 to 40 little hearing loss, 

41 to 60 average hearing loss, 61 to 80 sever, 

and more than 81 deep hearing loss or being 

deaf. After collecting data and outputs from 

devices, they were introduced into a 

predesigned table and by related formulas the 

average sound pressure for each workshop and 

the level of workers' hearing loss for each 

workshop was obtained. 

Results:  

All of individuals participating in present 

research were 60 selected among 8 workshops. 

Their average age was 30.9   ± 7.9 and their 

mean work experience was 6 years. Of the 

total population, 93.3% was men and 7.7% 

was women. Demographic information, 

hearing disability degree (in right, left and 

both ears) and the amount of exposure of 

studied subjects are presented in table 1. The 

mean of change in hearing threshold of 

individuals were 8.62, 8.73 and 6.74 for left, 

right and both ears. 22 individuals of studied 

people were exposed to sound pressure level 

less than 85dB, 26 to 85 to 90dB and 12 to 

more than 90dB. Mean of sound pressure level 

at workshops are shown in Fig 2. As 

presented, the highest level of sound pressure 

is related to welding workshop (112 dB) and 

the lowest level is related to sewing workshop 

(70 dB) (Table 2). Etching workshop had the 

highest percentage for having number of 

stations more than 85dB. 43.33% of 

participants during this study were exposed to 

sounds higher than 85 dB. The highest level of 

hearing loss at frequency 4000 and then at 

3000, 6000, and 8000 Hz was obtained. The 

mean of permanent hearing loss for both ears 

(the average of hearing loss at frequency 500, 

2000, 1000, and 4000 for both ears) in 44% of 

participants was trivial, and it was severe 

hearing loss for 10%. The relationship between 

right ear disability, left ear disability and 

overall disability of ear and demographic 

variables are studied using Pearson correlation 

coefficient test and it is observed that there is 

not any meaningful relationship between age 

variable and left ear disability, but there is a 

meaningful relationship between age and right 

ear disability (P_value = 0.007). It is also 

observed that Pearson correlation coefficient is 

meaningful for relationship between working 

experience and left ear hearing loss, right ear 

and both ears. Table 3 shows mean Leq and 

average of total hearing loss at each workshop, 
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in which the most sound pressure level is 

related to welding workshop with 112 dB and 

total mean loss of 8.15 dB for both ears. The 

least sound pressure level is related to sewing 

workshop with 71.14 dB and hearing loss of 

both ears was 6 dB. Figure 3 shows mean of 

ear disability percentage in employees of 

different workshops and as it is observed wood 

industries have got the most disability percent 

(34.68 percent disability for both ears). 

 

 

Table 1. Descriptive information of background characteristics in study participants 

Characteristic Mean Standard deviation   Max Min 

Age 30.9 7.9 22 57 

Working experience 7.25 6.35 .4 17 

Disability in left ear (dB) 8.62 9.32 0 35.62 

Disability in right ear (dB) 8.73 6.65 .37 22.5 

Overall disability 6.75 6.69 .06 24.68 

Exposure amount (dB) 89.29 2.84 86 97 

 

Table 2. Mean and SD of sound pressure level by workshops  

workshop 

Number of 

measured 

stations 

Mean of 

sound 

pressure 

level (dB) 

Maximum 

SPL(dB)  
Minimum SPL (dB)  

Welding workshop 13 86 112 79 

Wood industry workshop 12 97.3 101 77 

Etching workshop  9 94 98 76.6 

Lapidary workshop 12 88.7 97.4 80.3 

Auto repair workshop 9 83.2 87.7 78 

Agriculture machineries workshop 9 83.3 90 76.3 

Sewing workshop 9 80.3 88.7 71.4 

Mosaic workshop  16 87 109 70 
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Figure 1: permanent hearing loss in both ears in studied subjects 

 

 
Fig 2: Mean of sound pressure level (dB) in studied workshops 

 
Fig 3: Mean of ear disability percentage in employees of different workshops 
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Discussion:  1 

Environmental studied shows that sound 2 

pressure level mean is higher than national 3 

permission level (according to technical 4 

committee of vocational hygiene, the 5 

approve level is 85 dB) in wood industry 6 

(97.3 dBA), etched (94 dBA), welding (86 7 

dBA), lapidary (88.7 dBA), and mosaic 8 

workshops (87 dBA) among all studied 9 

workshops. Level of equivalent exposures 10 

are 98dB in welding workshop, 95dB in 11 

wood industry workshop, 89dB in lapidary 12 

workshop and 98dB in mosaic workshop 13 

that all of them are higher than permissible 14 

amount. Nekohi et al (14) has done a study 15 

on small workshops in Bejnourd and 16 

welding workshop has sound level of 17 

91.13dB, wood industry 86.7 dB and cutting 18 

86.4 that all of them have sound pressure 19 

level higher than permissible amount which 20 

is similar to present study. These results are 21 

also similar to those of Ketabi et al (12) on 22 

assessing screening sound method 23 

performance to estimate sound risk on small 24 

workshops in Hamadan city (15). Analyzing 25 

workers' hearing loss showed that 8.73 26 

percent in right ear, 8.62 percent in left ear 27 

and 6.74 in both ears have hearing loss more 28 

than 25dB and these are much lower than 29 

the results of Agheilinezhad et al (16) study 30 

on effects of work environment noise on 31 

hearing of people working in small 32 

workshops in Tehran in which workers' 33 

hearing loss were 49.5, 46.8 and 46.8 for 34 

right, left and both ears respectively. The 35 

highest level of hearing loss in studied 36 

workshops and individuals is obtained in 37 

4000Hz frequency which is an important 38 

factor in monitoring and controlling sound. 39 

In other studies like that of Porabdian (4) 40 

and Ghotbi (17) (17) similar results are 41 

found. Of course, the highest level of 42 

hearing loss was observed for workers of 43 

wood industry workshop with the level of 44 

24.68 dB. The next highest levels were 45 

obtained respectively in mosaic, welding, 46 

sewing, auto repair, agriculture machineries, 47 

lapidary, and etching workshops. Although 48 

the level of total ear loss does not indicate a 49 

big figure compared to equivalent level, the 50 

main reason was  low work experience (6 51 

years) for this group of participants and it 52 

can be predicted that the longer exposure 53 

would lead to the higher loss level. In a 54 

study by Tajik et al (18) on hearing system 55 

of workers in one of Arak metal industries, 56 

hearing loss was obtained 7.3% for welding 57 

workers which is similar to mean of hearing 58 

loss for both ears in this study. Pearson 59 

correlation coefficient is .05 between age, 60 

working experience and hearing loss in both 61 

ears which shows a meaningful relationship 62 

between overall hearing loss and studied 63 

variables of age and work experience. In a 64 

study by Naeeini et al entitled "the analysis 65 

of hearing condition of noisy workshops 66 

workers", it is identified that the possibility 67 

of hearing damage increases with aging in 68 

such a way that workers aging between 25 to 69 

34 has 60% natural hearing, 35 to 44 has 70 

5.76% and 55 to 64 has 9.42% (14). In a 71 

study by Ahmadi et al entitled "An 72 

Evaluation of hearing loss due to noise 73 

exposure in industry workers of Auto body 74 

repair" it was concluded that exposure level 75 

to noise was 98.2±4.2 dB and hearing loss of 76 

both ears was 22.1±9.16 dB. The highest 77 

level of hearing loss was observed in left ear 78 

at frequency of 4000Hz equaled to 4.42 dB 79 

and in right ear at frequency 8000 equaled to 80 

1.37 dB and there was a direct relationship 81 

between damage limit and work experience 82 

and individuals' age (19). In a study by 83 

Agheilinezhad et al (16) entitled "examining 84 

the impact of noise of workplace on hearing 85 
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of individuals working in Tehran small 1 

workshops" it was shown that mean 2 

equivalent level of workers' exposure was 3 

94.2 ± 6.72 dB and it was 78.84±3.97dB for 4 

examined group. It was found that exposure 5 

equivalent level was considered as first 6 

factor and age factor and work experience 7 

were regarded as next predictive factor for 8 

hearing loss (13). Other studies confirmed 9 

the meaningful relationship between age and 10 

work experience with increasing hearing 11 

loss such as studies by Ferrite (20), Tabuchi 12 

(21), Barba(22) , Tajic (18) , Zamanian (23), 13 

Fazli (24), Pourabdian (4) that all of their 14 

results are similar to the results of present 15 

study. 16 

17 

Conclusion: 18 

Results of this study show that sound 19 

pressure level is higher than national 20 

standard permission level in most of studied 21 

workshops. Therefore controlling sound at 22 

resources, using sound absorbing panels to 23 

avoid sound emission, using suitable 24 

individual protection equipments and doing 25 

periodical experiments during and before 26 

employment to identify sensitive individuals 27 

can be effective in controlling the dangers of 28 

environmental damaging sounds and 29 

preventing hearing damage of workers. 30 

There is also need for monitoring and 31 

assessing other workshops of Technical and 32 

Professional Organization to analyze sound 33 

pressure level and change in hearing 34 

threshold of people working in these 35 

workshops36 
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Abstract 11 

Background and aim: Multiple sclerosis (MS) is a complex neurological condition, 12 

characterized by demyelination and axonal loss. MS is the most common human 13 

demyelinating disease. The etiology of MS is unknown, but a lot of factors are 14 

considered. There are many studies on viral, bacterial and other factors one of which 15 

is Mycoplasma infections. In this study, we evaluated the mycoplasma pneumonia in 16 

cerebro-spinal fluid (CSF) of MS patients in the attack course. Methods: In this 17 

descriptive study, with the purposive sampling of CSF from 60 patients diagnosed with 18 

MS to diagnosis by the physician) by PCR identification method. Results: PCR 19 

identification of Mycoplasma species in a total of 42 enriched samples successful in 1 20 

strain and showed specific amplicon at 163 bp. Conclusion: Mycoplasma pneumonia 21 

may be one of the causes or trigger  22 

Keywords: mycoplasma pneumonia, Multiple sclerosis, MS, CSF, PCR 23 

 24 

Introduction 25 

26 Multiple sclerosis (MS) is an inflammatory 27 

disease limited to the central nervous 28 

system (CNS) white matter. MS is a 29 

chronic demyelinating disease of the 30 

central nervous system. Studies have 31 

shown that MS is a result of immune 32 

reaction that happens in a susceptible 33 

genetic condition (1-2). The inflammation 34 

varies among different patients, and 35 

consists of variable degrees of T 36 

lymphocytes, macrophages, B 37 

lymphocytes, and antibodies at the leading 38 

edge of the white matter destruction (3-4). 39 

MS is the most common inflammatory-40 

demyelinating disease of the CNS and the 41 

most frequent cause of non-traumatic 42 

neurologic disability in young and middle-43 

age adults. MS is estimated to affect 44 

400,000 persons in the United States and 2 45 

million people worldwide. Women are 46 

affected twice as frequently as men, 47 

between the ages of 20 and 40, and whites 48 

are especially those of northern European 49 

extraction. 50 

Generally accepted hypothesis is that MS 51 

is secondary to an autoimmune response to 52 

self-antigens in a genetically susceptible 53 

host. It should be pointed out that the 54 

inflammation found in the CNS of patients 55 

with MS is thought to represent an 56 

autoimmune response (7). There were 57 

thought to possibilities regarding the 58 

initiating event in MS. The first is that the 59 

CNS white matter is structurally normal, 60 
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and that an autoimmune response is 1 

initiated by auto-reactive T cells. The 2 

second possibility is that the inflammation 3 

is a result of some alteration of the CNS 4 

white matter, which could be the result of 5 

a microbial CNS infection. 6 

The trigger of showing immunity 7 

responses is totally unknown, but some 8 

factors are considered as contributing, such 9 

as personal factors (age, sex hormones) 10 

and environmental factors, including 11 

vitamin D deficiency, smoking, previous 12 

infection by Epstein-Barr Virus (EBV), 13 

contact to metals living in high prevalence 14 

ecological regions and cold weather (8-9-15 

10). The prevalence of MS in Kerman is 16 

nearly 60 cases Chemokine and 17 

interleukins play an important role in the 18 

autoimmune diseases (12-13-14-15). 19 

Mycoplasma may have a role in triggering 20 

Mycoplasmas (class Molicutes) lack a 21 

rigid cell wall and are bound by a single 22 

membrane, the plasma membrane. Wall-23 

less bacteria were first described years 24 

ago, and now 190 species, widely 25 

distributed among humans, animals, 26 

insects and plants, are known (17). 27 

Mycoplasmas can cause acute disease at 28 

multiple sites with wide-ranging 29 

complications and have been implicated as 30 

cofactors in disease. Recently, 31 

Mycoplasmas have been linked as a 32 

cofactor to AIDS pathogenesis and to 33 

malignant transformation, chromosomal 34 

aberrations, the Golf War illness (GWI), 35 

and other unexplained and complex 36 

illnesses, including chronic fatigue 37 

syndrome, Crohn's disease, and various 38 

arthritides (8-12-18). Patients with chronic 39 

fatigue syndrome, as a major sign, often 40 

have different clinical diagnoses, but 41 

display overlapping signs/symptoms 42 

similar to many of those found in CSF, 43 

FMS, and MS 44 

There is some preliminary evidence that 45 

mycoplasmal infections are associated 46 

with various autoimmune diseases. In 47 

some mycoplasma-positive GWI cases 48 

signs and symptoms of MS, Amyotrophic 49 

Lateral Sclerosis (ALS), Lupus, Graves's 50 

disease, and other complex autoimmune 51 

disease have been seen. Such 52 

usually rare autoimmune responses are 53 

consistent with certain chronic infections, 54 

such as mycoplasma infections, that 55 

penetrate into nerve cells synovial cells, 56 

and other cell types. The autoimmune 57 

signs and symptoms could be the result of 58 

intercellular pathogens, such as 59 

mycoplasmas, escaping 60 

from cellular compartments and 61 

incorporating into their own structures 62 

pieces of host cell membranes that contain 63 

important host antigens that can trigger 64 

autoimmune responses. Alternatively, 65 

mycoplasma surface components, 66 

sometimes called super-antigens, may 67 

directly stimulate autoimmune responses. 68 

Perhaps the most important event, the 69 

molecular mimicry of host antigens by 70 

mycoplasma surface components, may 71 

explain, in part, their ability to stimulate 72 

autoimmune responses (19). We used PCR 73 

(polymerase chain reaction) to determine 74 

the presence of mycoplasma genus in CSF 75 

of patients in Kerman province, Iran. 76 

77 

Material and methods 78 

MS Diagnosis: Diagnostic criteria for MS 79 

include clinical and paraclinical laboratory 80 

assessments (20-21), emphasizing the need 81 

to dissemination of lesions in space (DIS) 82 

and time (DIT) and to exclude alternative 83 

diagnoses. Although the diagnosis can be 84 

made on clinical grounds alone, magnetic 85 

resonance imaging of the central nervous 86 

system can support, supplement, or even 87 

replace some clinical criteria (22-23), as 88 

recently emphasized by the so-called 89 

McDonald Criteria of the International 90 

Panel on Diagnosis of MS (23-24). The 91 

McDonald Criteria have resulted in earlier 92 

diagnosis of MS with a high degree of 93 

both specificity and sensitivity (25-26), 94 
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allowing for better counseling of patients 1 

and treatment.  2 

Since the revision of the McDonald 3 

Criteria in 2005, new data and consensus 4 

have pointed to the need for their 5 

simplification to improve comprehension 6 

and utility and for evaluating their 7 

appropriateness in populations that differ 8 

from the largely Western Caucasian adult 9 

populations from which the Criteria were 10 

derived. In May 2010, in Dublin, Ireland, 11 

the International Panel on Diagnosis of 12 

MS (the Panel) met for a third time 13 

examine requirements for demonstrating 14 

DIS and DIT and to focus on the 15 

application of the McDonald Criteria in 16 

pediatric, Asian, and Latin American 17 

populations. 18 

Mycoplasma isolation: In this descriptive 19 

study, the purposive CSF sampling from 20 

42 patients diagnosed with MS (according 21 

to diagnosis by physician) was conducted 22 

in the first 6 months of 2013. Following 23 

the clinical examination, samples were 24 

collected from epidural space. were 25 

immediately placed in test tubes with 26 

transport Mycoplasma culture medium and 27 

were kept at 4øC until they have been 28 

transported to the 29 

respective department of Pasargad 30 

Microbiology Research Group's 31 

Microbiology Laboratory within 24 h. 32 

Transport media contain thallous acetate 33 

(250mg liter), that reduce bacterial 34 

contamination of the clinical sample (28). 35 

The collected samples in transport culture 36 

medium were, then, incubated PPLO broth 37 

in order for the primary Mycoplasma to be 38 

propagated and enriched in a humid air 39 

with 5% CO2 at 37øC overnight in the 40 

DNA extraction: Consequently, DNA was 41 

extracted according to the procedures of 42 

Kojima (29). 500 æL of the samples were 43 

placed in a 1x tube and micro centrifuged 44 

at 13 000rpm for 15 min. 100 æL of lyses 45 

buffer was added to 100 æL of precipitate, 46 

and, the tube was bath for 4 h. Then, 200 47 

æL saturated phenol was added and the 48 

tube was centrifuged at 13 000 rpm for 20 49 

min. The tube and an equal volume of 50 

mixed phenol/cholorophorm (1:1) was 51 

added. After centrifuging at 13 000rpm for 52 

20 min, the aqueous 53 

transferred to another tube to which an 54 

equal volume of pure cholorophorm was 55 

added, and then centrifuged at 13 000 rpm 56 

for 5 min. was transferred to a new tube, 57 

mixed with 1/10 volume of acetate sodium 58 

(3 M) and was precipitated in a -20øC 59 

refrigerator with a 2-fold cool and pure 60 

ethanol (20 min). Next, the tube was 61 

centrifuged at 13 000 rpm for 15 min. 200 62 

æL of 70% ethanol was at 13 000 rpm for 63 

5 min, and finally, the DNA was dried and 64 

re-suspended in DDW at 4øCto be used. 65 

PCR: For mycoplasma genus, 66 

amplification of the 16S rRNA gene was 67 

performed with a pair of primers 68 

complementary to the regions close to the 69 

5' the 3' termini of the gene. DNA 70 

amplification was carried out in a total 71 

volume of 35.25æl, containing 17.5æl of 72 

DNA, 0.1æl of each primer, 0.5æl dNTP 73 

mix (10mM) {Roche}, 4æl Mgcl2 (25mM) 74 

{Roche}, 2.5æl PCR buffer (10x) 75 

{Roche}, and 0.25æl Tag DNA 76 

polymerase (5unit/æl) {Roche}. The 77 

reaction mixture was thermo-cycled. The 78 

thermal-cycling conditions for 79 

Mycoplasma strain were as follows: 95øC 80 

for 6 min, followed by 35 cycles of 94øC 81 

min, 55øC for 1 min, and 70øC, for one 82 

minute. The PCR products were stored at 83 

4øC. Negative and positive controls were 84 

PPLO broth media and standard strain of 85 

M. Pneumonia were included in all tests. 86 

Each microliter aliquot of every PCR 87 

product was mixed with 2æl of the loading 88 

buffer (6x The PCR products and a 100bp 89 

DNA ladder were, then, separated by 90 

electrophoresis on 1% agarose gel and 91 

stained with 0.5æl/ml ethidium bromide 92 

volts for 1hr), following a UV 93 

transluminator From the work on 94 

mycoplasma genus amplification, two 95 

designed primers (forward and reverse), 96 

were used; a 163bp region of 16S rRNA 97 

gene was amplified 98 
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For the M. hominis species, the primer sets 1 

RNAH1 and RNAH2 had already been 2 

designed (30) which amplified a 334bp 3 

region of lipoprotein gene. Sequences of 4 

the primers with their corresponding genes 5 

are shown in Table 1. DNA amplification 6 

was done in a total volume of 25 æL, 7 

DNA, 1 æL of each primer, 0.5 æL dNTP 8 

mix (200 mM) (Cinnagen Inc.), 2 æL 9 

Mgcl2 (50 mM) (Cinnagen Inc.), 2.5 æL 10 

æL Tag DNA polymerase (5 units/æL) 11 

(Cinagen Inc.). The reaction mixture was 12 

thermocycled 30 times, beginning with an 13 

initial denaturation step minimum 94øC. 14 

The temperature and time profile of each 15 

cycle was as follows: 94øC for 3min 16 

(Annealing) and 72øC for 1 min 17 

(Extension), while were finished with a 18 

final extension step at 72øC for 10 min. 19 

PCR products were stored at 4øC. PCRs 20 

were carried out using two programmable, 21 

cyclers (Primus and Master gradient). 22 

Positive and negative controls were 23 

included in all tests. Each æL aliquot of 24 

every PCR product was mixed with a 2 æL 25 

loading buffer (6X). The PCR products 26 

and 100bp DNA ladder were then 27 

separated by electrophoresis on 1% 28 

agarose gel and stained with ethidium 29 

bromide (100 volts for 1h), following a 30 

UV  31 

Results 32 

PCR identification of Mycoplasma species 33 

in a total of 42 enriched samples was 34 

successful in 1 strain and showed specific 35 

amplicon at shows the bands (163bp) 36 

obtained from Mycoplasma-positive male 37 

and female samples. All of the 38 

electrophoresed PCR products were run 39 

with positive and negative control  40 

 41 

 42 

Figure 1: PCR products of Mycoplasma strain on Agarose gel. From left to right: lane +. 43 

Mycoplasma positive control. Lane control. Lane 1. Positive male 44 

Discussion 45 

In this study, we detected one case of 46 

mycoplasma in 42 known MS cases at 47 

acute attack. PCR identification of 48 

Mycoplasma species in a enriched samples 49 

was successful in 1 strain and showed 50 

specific amplicon at 163 bp. A similar 51 

study attempted to isolate M. pneumonia 52 

the organism by PCR from CSF of 53 

pediatric patients with Central nervous 54 

system manifestations. Of the 244 CSF 55 

samples, no M. pneumonia was 56 

Six (2.5%) of the CSF samples were 57 

positive by PCR amplification. More 58 

efforts are necessary to isolate the 59 

organism from CSF samples in order 60 

ascertain the role of M. pneumonia in 61 

causing neurological complications.(31) 62 

Another study developed a sensitive two-63 

stage PCR method using nested 64 

or semi-nested primers specific for the 65 

bacterial 16S ribosomal DNA to test the 66 

presence of bacterial DNA in CSF. They 67 
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designed seven sets of primers to amplify 1 

DNA from spirochetes, Campylobacter, 2 

Mycoplasma, Chlamydia, Barton Ella, 3 

Mycobacteria, and Streptococcus, and 4 

tested CSF in patients with relapsing-5 

remitting MS, primary progressive MS, 6 

transverse myelitis and controls. They did 7 

not detect DNA from any of the groups of 8 

bacteria in patients or controls (32). In a 9 

study, 30 samples of human brain and 57 10 

pairs of serum and CSF were examined. 11 

No Mycoplasma-specific sequence was 12 

detected, and the consistent observation of 13 

an endogenous gene, human serum 14 

albumin (HSA), as a positive control, 15 

documented the adequacy of the method. 16 

Real-time PCR analysis of serum and CSF 17 

was also done, targeting using the 18 

Mycoplasma 16S rDNA gene, and this, 19 

also demonstrated the lack of Mycoplasma 20 

in these samples. The presence of 21 

Mycoplasma at extra-neural sites in MS 22 

patients is now being explored.(33) A 23 

study was carried out in Iran on 55 24 

pediatric patients with central nervous 25 

system disorders. The CSF anti body level 26 

of M, pneumonia significant difference 27 

between the cases and the control group 28 

(0.08ñ0.26 versus 0.001ñ 0.001, p=0.02). 29 

It showed poor agreement between cases 30 

the control group (Kappa=0.27). The 31 

lowest amount was seen in cases with 32 

aseptic meningitis, while, the highest 33 

amount was observed in cases with 34 

Gillain-Barre syndrome and those with 35 

focal neurologic deficit (34). In another 36 

study conducted in Iran using ELISA 37 

method, IgM and IgG to M. pneumonia 38 

were determined in 130 patients with 39 

relapsing-remitting MS (85 Remitted 40 

phase and 45 Relapsed phase) and 50 sex- 41 

controls. The groups were compared with 42 

a significant level of p < 0.05. The median 43 

[interquartile range] titer of IgG in 44 

remitted MS 45 

RU/ml versus 64 [52.6-71.4] RU/ml in 46 

relapsed group and 57.5 [29.2-74.3] 47 

RU/ml in the control group (p = 0.442). 48 

There was difference between the groups 49 

based on median titer of IgM too (P = 50 

0.446). The median [interquartile range] 51 

titer of M. pneumonia IgG in RU/ml in 52 

remitted patients, versus, 63.85 [52.45-53 

71.25] RU/ml in the relapsed patients, and 54 

55.2 [29.17-72.75] RU/ml in controls (p 55 

hoc analysis demonstrated significant 56 

difference between remitted patients and 57 

controls (p = 0.002). There was not any 58 

significant the men in the groups (p). 59 

Conclusion 60 

Consequently, we were unable to find 61 

evidence for direct CNS infection with M, 62 

pneumonia in MS 63 

64 
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Abstract 7 

 8 

Background & Aims: Patient satisfaction is considered as an important indicator of the 9 

quality and effectiveness of health system. Moral sensitivity plays an important role in 10 

how professional responsibilities and moral decisions are made by nurses. This study aims 11 

to investigate the relationship between nurses’ moral sensitivity and patients’ satisfaction 12 

with quality of nursing care.  13 

Materials & Methods: This study is descriptive and analytic. First, nurses in internal, 14 

surgical and special wards were selected through census method. Then, patients were 15 

selected using quota sampling to the ratio of nurses from each section. Data were 16 

collected through Demographic Questionnaires, Patient Satisfaction Instrument and 17 

Moral Sensitive Questions. Data were analyzed using SPSS 23.  18 

Results: There was a significant positive correlation between nurses’ moral sensitivity and 19 

patients’ satisfaction with quality of nursing care (P<0.05). The majority of patients 20 

(70.5%) had moderate level of satisfaction with quality of nursing care. 93.5% of nurses 21 

had high moral sensitivity. There was no statistically significant relationship between 22 

nurses’ moral sensitivity and variables of sex, location of work, marital status, type of 23 

responsibility and work shift. Relationship between patient satisfaction and type of 24 

admission ward was significant (P = 0.03). 25 

Conclusion: Increased moral sensitivity in nurses is effective on improving patients’ 26 

satisfaction with the quality of nursing care. It is suggested to conduct further research 27 

with larger sample size and investigate other factors affecting patient satisfaction in order 28 

to ensure the generalizability of research results.  29 

Key Words: Nurses’ Moral Sensitivity, Patients’ Satisfaction, Quality of Nursing Care 30 

 31 

Ethics are set of behavioral characteristics 32 

originated from individual’s beliefs, values, 33 

commitments, inner faith and piety and play 34 

role in determination of attitudes and values by 35 

him (1). Moral sensitivity is the first 36 

component to observe ethics (2) and includes 37 

individual’s skill and ability to interpret the 38 

reactions and feelings of others. This kind of 39 

sensitivity is effective on detection of moral 40 

conflicts, emotional and intellectual perception 41 

of vulnerable situations as well as increasing 42 

awareness of ethical consequences resulted 43 

from making decisions about others (3, 4). The 44 

attention paid to moral sensitivity is increasing 45 

especially in social fields and occupations (2). 46 

Nursing is a social profession (5). Due to the 47 

certain circumstances of their profession as 48 

well as providing acute and intensive care, 49 

nurses are regularly exposed to situations of 50 

conflict and tension caused by ethical 51 

confusions (6). Lack of attention to ethical 52 

issues by nurses may result in ignoring these 53 
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issues at their stressful workplace. 1 

Development of moral sensitivity by creating a 2 

fundamental attitude and reaction for nurses 3 

help them provide moral and effective care of 4 

patients and prevent ethical conflicts and 5 

dilemmas (7, 8). Moral sensitivity increases 6 

the attention, accurate understanding and 7 

reviewing needs of patients and their families 8 

which in turn plays an important role in the 9 

formation of proper clinical reasoning by 10 

nurses (4). 11 

Quality in health care systems is complex 12 

structure caused by interaction of values, 13 

beliefs and attitudes of participants in 14 

mentioned system. It is considered an 15 

important category to improve quality and 16 

make efforts to develop and evaluate it in 17 

nursing and health care systems (8). Nurses 18 

spend more time with their patients than other 19 

employees of the health care system; therefore, 20 

they have unique situation in terms of 21 

effectiveness and improvement in quality of 22 

health care services (9). American Nurses 23 

Association has mentioned patient satisfaction 24 

as one of the 7 indicators defined to assess the 25 

quality of health care organizations’ 26 

performance (10). Satisfaction is a unique and 27 

subjective phenomenon influenced by factors 28 

such as quality of health services provided by 29 

medical staffs and their ability to communicate 30 

mentally with patients, age, sex, level of 31 

education, lifestyle, previous experiences, 32 

future expectations, patients’ individual-social 33 

values and their awareness of their own rights 34 

(11-16). 35 

In today’s modern and wide medical world, 36 

patients are main shareholders (17). Patient 37 

satisfaction increases his constructive 38 

participation in care of himself and accelerates 39 

the recovery period (10). On the other hand, 40 

dissatisfaction with increased anxiety and 41 

irritability in patients has led to delayed 42 

recovery process and more beds of hospital 43 

will be occupied by increasing the length of 44 

hospitalization and costs of treatment (18). 45 

Different studies have separately investigated 46 

quality of care, patient satisfaction and nurses’ 47 

moral sensitivity. For example, according to 48 

results obtained from a research conducted by 49 

Buyuk et al., 45% of nurses had ethical 50 

problems in their profession (19). In this study, 51 

there was no relationship between nurses’ job 52 

satisfaction and moral sensitivity. Results of 53 

research conducted by Freitas et al. show that 54 

there is a high correlation between quality of 55 

nursing care and patients’ satisfaction (20). A 56 

study conducted by Izadi et al. showed that 57 

there is no connection between nurses’ moral 58 

sensitivity and caring behavior (3). According 59 

to the importance of characteristic of nurses’ 60 

moral sensitivity, quality of health care and 61 

patients’ satisfaction and due to limited 62 

number of studies conducted in this field 63 

which sometimes have led to contradictory 64 

results, the present study aims to investigate 65 

the relationship between nurses’ moral 66 

sensitivity and patients’ satisfaction with 67 

quality of nursing care.  68 

 69 

Method of the research 70 

This study is descriptive and analytic 71 

conducted on all patients and nurses working 72 

in internal, surgical, dialysis, ICU and CCU 73 

wards in hospitals affiliated to Shushtar 74 

University of Medical Sciences in 2016. The 75 

number of nurses working in mentioned wards 76 

was 82 through census method which was 77 

reduced to 77 because of the unwillingness of 78 

5 nurses to participate in the study. Based on 79 

similar studies (4, 12, 21) and according to 80 

formula 
( 𝐙𝟏−𝛂/𝟐 )𝟐 𝐏(𝟏−𝐏)( 𝐝 )𝟐  , d = 0.07, P = 0.2, α = 81 

0.05, number of patients participating in the 82 

study was 134; finally, it was considered 150 83 
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after estimating the number collapsed. 1 

Patients were selected using quota sampling 2 

based on the number of beds available in 3 

that section. 4 

Inclusion criteria for nurses included having 5 

clinical work experience in one of the sections 6 

for at least 3 months, having bachelor’s or 7 

master’s degree, spending at least a full 8 

working shift in section considered, being 9 

satisfied with participating in the study and 10 

completing questionnaire. Inclusion criteria for 11 

patients included patients aged between 15 and 12 

65, being aware and desiring to complete the 13 

questionnaire, having the ability to 14 

communicate verbally with the researcher, 15 

being hospitalized for at least 24 hours and 16 

being on the verge of discharge from hospital, 17 

knowing the nurse providing health care and 18 

lack of membership in medical staff. 19 

Data were collected using nurses’ 20 

demographic data (sex, location of work, 21 

marital status, type of responsibility, working 22 

shift) and patients’ demographic information 23 

(sex, level of education, number of 24 

hospitalization, kind of hospitalization ward), 25 

Patient Satisfaction Instrument and Moral 26 

sensitive Questionnaire.  27 

Patient Satisfaction Instrument was rendered 28 

into Persian in 2008, including 25 questions 29 

and three dimensions of technical–professional 30 

care (7 items), reliability (11 items) and patient 31 

training (7 items). Based on five-point Likert 32 

Scale, each item is graded from strongly agree 33 

(5 points), agree (4 points), I’m not sure (3 34 

points), disagree (2 points) to strongly disagree 35 

(1 point). This instrument has both positive 36 

and negative items and points of negative 37 

items are calculated inversely. The minimum 38 

and maximum score of patient satisfaction is 39 

respectively 25 and 125. To calculate the mean 40 

score of patient satisfaction, points of all items 41 

were added and then the result is divided into 42 

25. Score less than 58 indicates dissatisfaction; 43 

scores between 58 and 92 indicate moderate 44 

satisfaction and scores higher than 92 show 45 

full satisfaction. This questionnaire has been 46 

used in different studies (11, 12). 47 

Moral sensitivity questionnaire was developed 48 

by Lutzen in 1994, including 30 questions 49 

which measures moral sensitivity. This part 50 

contains 6 subscales, including level of 51 

professional knowledge, integrity and 52 

benevolence, experience of ethical problems 53 

and conflicts, the knowledge of how to 54 

communicate wi concepts in ethical decisions 55 

and respect the patient’s autonomy. This 56 

questionnaire is scored on five-point Likert 57 

Scale. As 5 points is allocated to completely 58 

agree, 4 points to agree, 3 points to no idea, 2 59 

points to disagree and 1 point to completely 60 

disagree and score 0-4 is considered for each 61 

item. The maximum and minimum score is 62 

respectively 120 and zero. Accordingly, when 63 

the total score of each sample is 0-50, it will 64 

show low moral sensitivity, score 51-75 65 

indicates moderate sensitivity and score 76-66 

120 shows high sensitivity. These are standard 67 

questionnaires that have been frequently used 68 

in different research (4, 7, 11, 12, 19, 21). 69 

Moreover, to determine the validity of the 70 

instrument, face and content validity was used 71 

in this study. Therefore, the questionnaire was 72 

examined and evaluated by 10 faculty 73 

members of Shushtar University of Medical 74 

Sciences in terms of content, clarity and 75 

simplicity of any statements in it and then the 76 

questionnaires were used after considering and 77 

applying comments. To determine the 78 

reliability, internal consistency (Cronbach’s 79 

alpha) was used. For this purpose, the 80 

questionnaires were given to 20 patients and 81 

10 nurses. Cronbach’s alpha coefficient was 82 

respectively 0.81 and 0.79 for patients’ 83 

satisfaction and nurses’ moral sensitivity 84 

questionnaires. After obtaining official 85 

permits, the researcher attended at research 86 

environment and described research purposes 87 

for qualified nurses and patients. After 88 

assuring participants of confidentiality of 89 

information and receiving informed written 90 

consent, questionnaires were completed and 91 
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collected. To evaluate the statistical indicators, 1 

descriptive statistics (mean, standard 2 

deviation, etc.), independent t-test, one-way 3 

analysis of variance (ANOVA) and Scheffe 4 

test were used. Kolmogorov-Smirnov test was 5 

used to investigate the data normality. Data 6 

were analyzed using SPSS 23. 7 

Results 8 

Patients’ demographic information is shown in 9 

table 1. Based on the findings, 93.5% of nurses 10 

had high moral sensitivity. Also, the majority 11 

of patients (70.5%) were moderately satisfied 12 

with the quality of nursing care. The results 13 

indicated that significance level of t-test for 14 

nurses’ moral sensitivity was less than 15 

acceptable value 0.05 and average level of 16 

nurses’ moral sensitivity (88) is significantly 17 

more than assumed mean of the community 18 

(75). Also, significance level of t-test for 19 

patients’ satisfaction with the quality of 20 

nursing care is less than acceptable value 0.05; 21 

hence, it can be said that the average level of 22 

patients’ satisfaction with the quality of 23 

nursing care (63.73) is significantly less than 24 

assumed mean of the community (81) (table 25 

2). There was a significant positive correlation 26 

between nurses’ moral sensitivity and patients’ 27 

satisfaction with the quality of nursing care 28 

(P<0.05) (table 3). The results of independent 29 

t-test showed that there is no statistically 30 

significant difference between moral 31 

sensitivity and demographic variables (sex, 32 

work place, marital status, type of 33 

responsibility, working shift) (table 4). 34 

The results of one-way analysis of variance 35 

(ANOVA) indicated that the relationship 36 

between patients’ satisfaction with the quality 37 

of nursing care and variables such as level of 38 

education (p=0.23) and number of 39 

hospitalization days (p=0.44) is not significant. 40 

Results of independent t-test showed that there 41 

is no significant difference between male and 42 

female patients’ satisfaction with the quality of 43 

nursing care (p=0.29). One-way analysis of 44 

variance (ANOVA) indicated that there was a 45 

significant difference between patients’ 46 

satisfaction with the quality of nursing care 47 

and various parts of hospitalization (p=0.03). 48 

According to the results of Scheffe follow-up 49 

test, the highest and lowest levels of 50 

satisfaction were respectively related to the 51 

CCU ward with the mean of 68.35 and dialysis 52 

unit with the mean of 59.36. 53 

 54 

Table 1. Frequency and percentage of patients participating in the study divided by sex, number 55 

of hospitalization and level of education 56 

Variable  Frequency (percent) 

Sex Female  75 (51.4) 

Men  71 (48.6) 

Number of hospitalization 1 24 (16.4) 

2 17 (11.6) 

3 20 (13.7) 

4 and more 17 (11.7) 

Unclear  68 (46.6) 

Level of education Illiterate and semi-literate 54 (37) 

High school degree 48 (32.9) 

Diploma  34 (23.3) 
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Bachelor’s degree and higher 10 (6.8) 

 1 

 2 

 3 

Table 2. One-sample t-test results to compare the current situation of nurses’ moral sensitivity 4 

and patients’ satisfaction level with the quality of nursing care with assumed mean of the 5 

community 6 

variable Number 

of 

Questions  

Assum

ed 

mean 

Mean  Standard 

deviation 

Minimu

m  

Maximu

m  

T 

value 

Degree 

of 

freedo

m 

Significan

ce level 

Nurses’ 
moral 

sensitivity 

25 75 88 10.51 66 136 18.32 145 0.001 

Patients’ 
satisfaction 

with nursing 

care 

27 81 63.73 11.83 27 92 10.84 76 0.001 

 7 

Table 3. Correlation coefficient between nurses’ moral sensitivity and patients’ satisfaction with 8 

the quality of nursing care 9 

                              Criterion variable 

 

Predictor variable 

Patients’ satisfaction with the quality of 

nursing care 

r N P 

Nurses’ moral sensitivity 0.64 146 0.001 

 10 

Table 4. Comparison of male and female nurses participating in the study, special and public 11 

wards, different positions, morning shift and working shift, married and single using 12 

independent t-test 13 

Group  Number  Mean  Standard 

deviation 

t-

value 

Degree of 

freedom 

Significance 

level 

Female  65 88.38 10.88 0.98 73 0.32 

Male  10 84.8 7.68 

Special ward 40 88.65 11.25 0.48 73 0.63 

Public ward 35 87.45 9.96 

Nurse  59 87.91 10.65 0.33 67 0.73 

Head of unit 10 86.7 10.25 

Morning shift 11 89.27 8.35 0.27 70 0.78 

Rotating working shift 61 88.31 10.90 

Married  55 87.41 10.97 0.99 68 0.32 

Single  15 90.46 8.29 
 14 
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 1 

Discussion 2 

This study aimed to determine the relationship 3 

between nurses’ moral sensitivity and patients’ 4 

satisfaction with the quality of nursing care 5 

provided in Shushtar hospitals. The research 6 

results indicated that there is a significant 7 

positive correlation between nurses’ moral 8 

sensitivity and patients’ satisfaction with the 9 

quality of nursing care. Although a research 10 

which investigates the relationship between 11 

nurses’ moral sensitivity and patients’ 12 

satisfaction with the quality of nursing care 13 

was not found, several studies have been 14 

conducted which investigate the relationship 15 

between nurses’ moral sensitivity and different 16 

aspects of their job performance; the findings 17 

of such studies are consistent with the results 18 

obtained from the present research. For 19 

example, the results of research conducted by 20 

Jo & Kim showed that moral sensitivity is 21 

effective on nurses’ performance in the field of 22 

providing end of life care (23). Also, findings 23 

of research carried out by Mohammadi et al. 24 

showed that there is a positive correlation 25 

between increasing nurses’ moral sensitivity 26 

and improving the quality of their working life 27 

(21). The results of research by Mohammadi et 28 

al. showed that nurses with higher level of 29 

moral sensitivity were more skilled at 30 

delivering unpleasant news to patients and 31 

their families (24). The findings of this study 32 

indicated a significant positive correlation 33 

between nurses’ moral sensitivity and patients’ 34 

satisfaction with the quality of nursing care. In 35 

explaining such finding, it can be said that 36 

moral sensitivity may increase the ability to 37 

communicate effectively and professionally, 38 

empathy, accountability and improve the 39 

quality of nurses’ working life (18, 21, 24-26) 40 

and increase patients’ satisfaction through 41 

improving nursing care behaviors (27). 42 

The results of this study indicate that the 43 

majority of nurses had high moral sensitivity. 44 

This finding is inconsistent with results of 45 

research conducted in this field in which 46 

nurses’ moral sensitivity was estimated at an 47 

average level (3, 19, 28-31). The reason of the 48 

difference between findings may be due to the 49 

low number of nurses participating in this 50 

study compared to other studies. Also, 51 

according to findings, there was no statistically 52 

significant relationship between level of 53 

nurses’ moral sensitivity and variables, 54 

including sex, organizational position, 55 

employment status, work place, marital status 56 

and type of working shift. These findings are 57 

consistent with most of the results obtained 58 

from similar research (3, 28-31). In explaining 59 

this finding, it can be said that cultural 60 

environment and religious educational 61 

background probably play more important and 62 

effective role in the formation of intellectual-63 

moral aspects and individual’s moral 64 

sensitivity than other demographic variables 65 

(3, 7, 21, 32, 33). 66 

According to the findings of this study, 67 

patients’ satisfaction with the quality of 68 

nursing care was at moderate level. This result 69 

is consistent with the findings of some similar 70 

studies in terms of patient satisfaction (34, 35); 71 

however, in the research conducted by 72 

Mo’taqed et al., level of patients’ satisfaction 73 

was higher than average (36). The results 74 

obtained from research carried out by Khezri 75 

et al. indicated that 84.4% of patients were 76 

dissatisfied with nursing services (12). 77 

Researchers believe that this difference in 78 

patients’ satisfaction can be influenced by 79 

various factors such as culture, expectations, 80 

previous experience, personal and social 81 

values, lifestyle and patients’ awareness of 82 

their own rights (10, 37). In this study, there 83 

was no relationship between sex, number of 84 

hospitalization, level of education and 85 

patients’ satisfaction with the quality of 86 

nursing care; this finding is consistent with 87 

findings of similar research (10, 12, 34, 38). In 88 



Annals of Tropical Medicine & Public Health-Special Issue March 2018 Vol V 
 

S134-18 

 

the present study, the relationship between 1 

kind of admission ward and patients’ 2 

satisfaction was significant; in the way that the 3 

highest satisfaction with the quality of nursing 4 

services related to CCU ward. This result is 5 

consistent with the results of some studies 6 

conducted (36). Researchers believe that 7 

categories such as spending more time for 8 

direct care of patients, less workload and use 9 

of experienced nurses in this ward can be 10 

considered as possible reasons for higher level 11 

of patients’ satisfaction with nursing care 12 

provided in CCU (11). Based on the findings 13 

of this research, it can be concluded that 14 

promotion of various aspects of moral 15 

development, including moral sensitivity can 16 

improve nurses’ performance by affecting their 17 

thought and behavior and as a result increase 18 

patients’ satisfaction. The small sample size 19 

and lack of investigating other factors 20 

affecting patients’ satisfaction are limitations 21 

of this study. Hence, it is suggested to conduct 22 

further research with larger sample size and 23 

investigate other factors affecting patient 24 

satisfaction in order to ensure the 25 

generalizability of research results and discuss 26 

more about the effect of moral sensitivity on 27 

patients’ satisfaction.  28 

Conclusion 29 

The research results showed that promotion of 30 

nurses’ moral sensitivity is effective on 31 

increasing patients’ satisfaction with nursing 32 

care. According to the importance of patients’ 33 

satisfaction with nursing care which is 34 

considered as an important indicator in 35 

determining the quality and effectiveness of 36 

health care system and due to the influential 37 

role of various aspects of ethics, including 38 

moral sensitivity in nurses’ performance, 39 

attention and efforts to promote nurses’ moral 40 

sensitivity as the largest group of health team 41 

seem essential. Therefore, to enhance the 42 

quality of services provided in health care 43 

system, administrative and educational 44 

managers can take advantage of systematic in-45 

service programs to increase nurses’ moral 46 

sensitivity in addition to training professional 47 

morality to nursing students. The findings of 48 

this study can provide an opportunity for 49 

further research and various interventions 50 

designed to improve the quality of nursing 51 

services by offering basic information52 

.  53 
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Abstract: 20 

Background: 21 

Knowledge and awareness of fruit and vegetable consumption is considered as one of the 22 

determining factors of this behavior in children and adolescents. This study is conducted 23 

to assess adolescents’ awareness of fruit and vegetable consumption in Tehran city. 24 

Materials and methods: The present research is a cross-sectional descriptive-analytic 25 

study which is conducted to assess Iranian adolescents’ awareness of fruit and vegetable 26 

consumption. In this research, 500 students aged 11 to 14 years from middle schools in 27 

Tehran (250 boys and 250 girls) were studied. Subjects were selected by multistage 28 

random sampling method. The inclusion criteria were age 11 to 14 years, informed 29 

consent and voluntary participation of students in the study. Data were collected by 30 

means of a researcher-made questionnaire which included 11 questions about 31 

demographic characteristics and 17 questions about participants’ awareness. The face 32 

validity and content validity of this questionnaire is assessed and its reliability is measured 33 

by internal consistency method (α = 0.7).Completed questionnaires were collected and 34 

data were entered into the computer. T-test, one-way analysis of variance and descriptive 35 

statistics were used to analyze the collected data by means of SPSS 18.  36 

Results:The mean scores of adolescents’ awareness of fruit and vegetable consumption 37 

was 27.21 with standard deviation of 3.26. The awareness of fruit and vegetable 38 

consumption in 35 students (7%) was poor, in 266 students (53.2%) was moderate and in 39 

181 students (36.2%) was good. Findings of this study showed a significant difference 40 
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between boys’ and girls’ awareness of fruit and vegetable consumption. There was a 1 

significant association between student’ awareness and age, number of family members 2 

and mothers’ education level as well. However there was no relationship between 3 

subjects’ awareness and their fathers’ education level and also residential area. 4 

Conclusion: Iranian adolescents’ awareness of fruit and vegetable consumption is not 5 

acceptable. It is recommended to design and implement some interventional programs to 6 

promote adolescents’ awareness of fruit and vegetable consumption. 7 

Keywords: fruit and vegetable consumption, awareness, adolescents 8 

Introduction: 

During past decade, some factors like 

urbanization, industrialization and 

development of technology and economy has 

led to a rapid change in people’s life style and 

diet. Due to this, the prevalence of diet related 

chronic diseases has increased worldwide [1, 

2]. Chronic diseases including cardiovascular 

diseases, strokes, cancers, chronic respiratory 

diseases and diabetes cause about 63% of all 

deaths worldwide [3]. 9 million out of 36 

million people who have died from chronic 

diseases in 2008, have been less than 60 years 

old. So their death had occurred during the 

most productive period of their life [4]. 9% of 

these premature deaths has occurred in low 

and middle income countries [3].  

Fruit and vegetable consumption is one of the 

most important indicators of the diet quality 

[5] and has protective effects against many of 

chronic diseases like cardiovascular diseases, 

obesity and various types of cancer especially 

respiratory system and gastrointestinal tract 

cancers which nowadays are major public 

health problems [6, 8]. 

Epidemiologic evidences have shown that 

despite of these benefits, fruit and vegetable 

consumption in adolescents is lower than 

recommended amounts in diet guidelines [9, 7, 

5, 13]. In most of the countries, national 

guidelines have recommended at least 5 

servings of fruit and vegetable per day for 

adolescents [6]. In addition, almost in all 

countries, the proportion of adolescents who 

consume fruit and vegetable daily has 

decreased [8]. It is important to know that 

healthy behaviors like eating adequate fruit 

and vegetable are learnt in childhood and 

therefore its consumption in adulthood is 

related to that [14, 15].  

During childhood and adolescence, body 

grows rapidly and therefore it needs more 

nutrients which may be provided by fruit and 

vegetables [16].According to the results of 

several studies, eating patterns are established 

in childhood and adolescence periods [17, 18]. 

Childhood and adolescence periods are the 

best time for modification of eating related 

behaviors, because behavior modification in 

this time is much easier than in adulthood [19]. 

To improve fruit and vegetable consumption in 

children, it is necessary to know and 

understand the determinants of fruit and 

vegetable consumption. Interventions to 

improve health related behaviors should be 

designed for the most important determinants 

of these behaviors [18]. According to the 

results of studies conducted all around the 

world, awareness is one of the most important 

determinants of fruit and vegetable 

consumption. Sheikh et al. conducted a 

systematic review on articles that have been 

published about relationship between psych-

social determinants and fruit and vegetable 

consumption in adulthood during 1994 to 2006 

in England. In 7 out of 8 studies that were 

related to fruit and vegetable consumption, an 

effective association between awareness and 



Annals of Tropical Medicine & Public Health-Special Issue March 2018 Vol V 
 

S135-18 

fruit and vegetable consumption was reported 

[20]. In addition, in a study conducted by 

Najimi and Ghafari, adolescents’ awareness of 

fruit and vegetable consumption is mentioned 

as one of the most important factors in 

consuming these foods [21]. In Madhujith and 

Perera’s study, a positive and significant 

association between awareness and fruit and 

vegetable consumption in young people was 

observed [22].  

 Considering the importance of knowledge and 

awareness as one of the determinants of fruit 

and vegetable consumption in children and 

adolescents, and also this issue that until now 

no study has reported the Tehranian  students’ 
awareness of fruit and vegetable consumption, 

the present study is conducted to assess 

adolescents’ awareness of fruit and vegetable 

consumption. We hope that results of this 

study would provide researchers and 

authorities with some practical approaches to 

plan, implement and evaluate the related 

educational interventions in Iranian 

adolescents. 

 

Materials and methods: 

This research is a cross-sectional descriptive-

analytic study which is conducted in 2013 to 

assess Iranian students’ awareness of fruit and 

vegetable consumption. In this study, 500 

students aged 11 to 14 years were assessed in 

Tehran city. Subjects were selected by 

multistage random sampling method. 

Residential areas of 2, 4, 6, 10 and 16 in 

Tehran were chosen for this study. In each 

area, male and female guidance schools were 

chosen randomly (10 schools). The number of 

participating students from each school was 

calculated according to the sample size. The 

inclusion criteria were age 11 to 14 years, 

informed consent and voluntary participation 

of students in the study. A researcher-made 

questionnaire was the tool used to collect the 

data. It included 11 questions about 

demographic characteristics and 17 questions 

about participants’ awareness. Face validity of 

the questionnaire was assessed by using the 

target group (10 students aged 11 to 14 years 

who were not selected as samples). Content 

validity of the questionnaire was also assessed 

in qualitative method and by using experts’ 
opinions (CVI= 0.75, CVR= 0.94).The 

reliability of the tool was assessed by internal 

consistency (α= 0.7). After obtaining the 
permission from the relevant institutions, to 

fill in questionnaires, necessary coordination 

with teachers of each class was performed. 

Then questionnaires were given to the students 

and required explanations about the way of 

answering questionnaires was offered. We 

assured students that questionnaires are 

anonymous and the data will be analyzed in 

general. Completed questionnaires were 

collected and the data were entered into the 

computer. To analyze the data, SPSS 18 

software was used and descriptive statistics, t-

test and one-way analysis of variance were 

applied. 

Results: 

This study is conducted on 500 Iranian 

adolescents aged 11 to 14 years (250 boys and 

250 girls) with the mean age of 12.61 ± 1.01 

years. The number of family members of 

studied people was 2 to 9 people. The mean 

score of adolescents’ awareness of fruit and 

vegetable consumption was 27.21 with the 

standard deviation of 3.26. From all studied 

subjects, 35 people (7%) had a poor 

awareness, 266 people (53.2%) had a moderate 

awareness and 181 people (36.2%) had a good 

awareness of fruit and vegetable consumption. 

Results of the study showed that 37 people of 

adolescents (7.4%) had chosen the answer of 
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“fat and cholesterol, protein and calorie” for 

the question of “which of the following 

substances are abundant in fruits and 

vegetables”? While 388 people of them 

(77.6%) knew that fruits and vegetables are 

rich in vitamins and minerals, 73 people 

(14.6%) didn’t know which nutrients are 

available in fruit and vegetable. 

The question “how many servings of fruit and 

vegetable, people at your age should consume 

daily?” indicates the minimum amount of fruit 

and vegetable that world health organization 

(WHO) has recommended to be consumed. 99 

people (19.8%) didn’t know the minimum 

recommended amount and 5 people (1%) said 

that fruit and vegetable is not needed for 

adolescents at all. 57 people of adolescents 

(11.4%) answered at least once, 252 people 

(50.4%) answered at least 2 to 3 times and 24 

people (4.8%) answered more than 5 times is 

the daily recommended fruit and vegetable 

consumption. Only 62 people (12.4%) knew 

that the minimum recommended amount by 

WHO is 4 to 5 times per day (table 1). 

The independent t-test showed a statistically 

significant difference between boys’ and girls’ 
awareness scores (p= 0.029). The mean 

awareness score of girls was 0.65 more than 

boys. Therefore in this research, there was a 

significant association between awareness and 

sex. One-way analysis of variance also showed 

a significant association between awareness 

and studied subjects’ age (p= 0.005). In the 

multiple comparison by Fisher’s least 

significant difference (LSD) test, the results 

showed that there is a significant difference 

between awareness scores of adolescents aged 

11 and 13 years (mean difference= 0.91, p= 

0.046) and those aged 11 and 14  years (mean 

difference= 1.18, p= 0.04) and also 12 and 14 

years (mean difference= 0.86, p= 0.039). Thus 

adolescents who are older have a higher 

awareness of fruit and vegetable consumption 

in comparison with younger ones. The test 

showed a significant association between 

mother’s education level and adolescents’ 
awareness (p= 0.004) as well. 

Results of multiple comparison by LSD test, 

showed that there is a significant difference 

between awareness score of adolescents with 

under-diploma educated mothers are and those 

with college-educated mothers (mean 

difference= 1.25, p= 0.001). Adolescents with 

college-educated mothers had a higher 

awareness of fruit and vegetable consumption 

than those with under-diploma educated 

mothers (table 2). 

One-way variance analysis showed a 

significant association between awareness and 

number of family members (p= 0.001). Results 

of Scheffe multiple comparison test indicated 

that there is a significant difference between  

awareness score of adolescents with 3 family 

members and those with 5 and more family 

members (mean difference= 1.21, p= 0.044) 

and also between awareness score of 

adolescents with 4 family members and those 

with 5 or more family members (mean 

difference= 1.23, p= 0.002). Therefore 

adolescents with smaller families had higher 

awareness of fruit and vegetable consumption 

than those with larger families.This test 

indicated that there is no significant difference 

between awareness score of adolescents with 3 

and 4 family members. It also showed that 

there is no significant association between 

awareness score and subjects’ father education 

level and residential area (table 2). 
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Table 1: awareness score mean and standard deviation and also frequency of answers about 

fruit and vegetable consumption 

Item Mean ± 

SD 

true False I don’t 

know 

Number (percent) 

1) Which of the followings is abundant in fruit 

and vegetable? 

1.70±0.60 388(77.6) 37(7.4) 73(14.6) 

2) At least how many servings of fruit and 

vegetable people at your age should consume? 

0.45±0.70 62(12.4) 338(67.6) 99(19.8) 

3) For which of the following groups it is 

recommended to eat fruit and vegetables? 

    

A) children 1.80±0.52 429(85.8) 29(5.8) 40(8) 

B) Adolescents 1.92±0.34 469(93.8) 10(2) 21(4.2) 

C) Adults 1.81±0.46 415(83) 14(2.8) 67(13.4) 

D) Grandfathers and grand mothers 1.77±0.50 402(80.4) 18(3.6) 77(15.4) 

4) Which of the followings is in vegetable group?     

A) Juice 1.83±0.50 438(87.6) 27(5.4) 32(6.4) 

B) Watermelon 1.64±0.72 392(78.4) 72(14.4) 33(6.6) 

C) Cucumber 1.02±0.96 236(47.2) 226(45.2) 36(7.2) 

D) Cabbage 1.88±0.45 461(92.2) 23(4.6) 14(2.8) 

E) Potato chips 1.88±0.44 459(91.8) 22(4.4) 14(2.8) 

F) Lettuce 1.94±0.32 484(96.8) 12(2.4) 4(0.8) 

G) Carrot 1.67±0.72 408(81.6) 75(15) 15(3) 

H) Fruit leather 1.94±0.31 478(95.6) 10(2) 8(1.6) 

I) Banana 1.74±0.63 418(83.6) 51(10.2) 27(5.4) 

J)Tomato 1.32±0.91 308(61.6) 151(30.2) 35(7) 

5) To prevent which diseases fruit and vegetable 

would be useful? 

0.85±0.76 113(22.6) 188(47.6) 197(39.4) 
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Table2. Mean and standard deviation of adolescents’ awareness intake under demographic 

variables 

P-value 

 

SD  ± Mean Count Category Demographic 

Factor  

 

0.029* 

 

3.29  ±26.88 240 boy Sex 

 3.20  ±27.53 242 girl 

0.039* 

 
3.99  ±26.53 74 11 Age 

3.14  ±26.85 127 12 

2.92  ±27.43 164 13 

3.24  ±27.71 117 14 

0.562 

 

3.19  ±27 119 Low literate Father’s education 

 3.20  ±27.27 134 Diploma 

3.26  ±27.39 215 Collegiate 

0.004* 

 
3.21  ±26.47 110 Low literate Mother’s 

education 

 

3.27  ±27.11 158 Diploma 

3.14  ±27.72 200 Collegiate 

0.154 

 

2.80  ±27.81 96 2 Residential area 

3.15  ±27.43 97 4  

3.87  ±27.17 93 6  

2.80  ±26.76 97 10  

3.50  ±26.53 99 16  

0.001* 

 

2.98  ±27.53 68 3 Household Size 

3.05  ±27.54 286 4  

3.62  ±26.32 123 ≤5  
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Discussion: 

The present study is conducted on Iranian 

adolescents aged 11 to 14 years to assess 

their awareness of fruit and vegetable 

consumption. Results of this study showed 

that 35 people (7%) of studied adolescents 

had poor awareness, 266 people (53.2%) had 

moderate and 181 people (36.2%) had a 

good awareness of fruit and vegetable 

consumption. 

Delvarian-zadeh et al.’s study on nutritional 

knowledge, attitude and practice of female 

junior high school students in two regions of 

Iran showed that 9.9%, 59.5% and 30.7% of 

female adolescents had poor, moderate and 

good awareness respectively which is 

consistent with results of the present study 

[23]. Findings of a study conducted by 

Bettina et al. also showed that 39% of the 

studied population had a good awareness of 

nutritional value of fruit and vegetables [24]. 

Awareness is defined as the required 

knowledge to perform a behavior. Therefore 

it is very important to consider it as one of 

the most effective factors in the success of 

health promotion programs [21]. 

According to the results of this research, 99 

people (19.8%) of adolescents didn’t know 

the minimum daily recommended servings 

of fruit and vegetable. Unfortunately, 5 

people (1%) answered that fruit and 

vegetable is not needed for adolescents at 

all. Meanwhile, 57 people (11.4%) answered 

at least one serving, 252 people (50.4%) 

answered at least 2 to 3 servings and 24 

people (4.8%) answered that more than 5 

servings of fruit and vegetable is required 

daily. Only 62 people (12.4%) knew that the 

minimum recommended amount of fruit and 

vegetable is 4 to 5 servings per day. 

Waters et al. conducted a study on 

relationship between psycho-social factors 

and fruit and vegetable consumption and 

found out that only 26% of people know the 

recommended amount of 5 and more 

servings of fruit and vegetable consumption 

per day [25]. This report is consistent with 

results of the present study. 

Studies conducted on effect of awareness of 

fruit and vegetable consumption in children 

has revealed various results [26]. Evidences 

of Reynolds et al.’s study in 2004 indicated 

that awareness of recommended servings of 

fruit and vegetable is a strong medium for 

fruit and vegetable intake [27]. 

Kristjansdottri et al.’s study on 

environmental determinants of fruit and 

vegetable consumption in Icelandic 11 years 

old children showed that awareness of 

recommended amounts is one of the 

strongest determinants of fruit and vegetable 

consumption in children [28]. Fruit and 

vegetables are low density foods in terms of 

calorie and micronutrients and are 

considered as vital components of a healthy 

diet. According to age and sex, it is 

recommended that children and adolescents 

consume about 4 to 5 serving of fruit and 

vegetable daily [29]. WHO and food and 

agriculture organization (FAO) recommend 

daily consumption of at least 400 grams of 

fruit and vegetables to prevent chronic 

diseases including cardiovascular disease, 

cancer, diabetes and obesity [30]. In 

addition, dietary guidelines for Americans 

indicate that adult people should consume 

fruits at least 2 times and vegetables 3 times 

daily [31].  

Generally, incorrect knowledge of students 

about standard daily consumption of fruit 

and vegetables may form their consumption 

habit and it is needed to educate people and 

correct their knowledge about that.    

In the present study, only 113 (22.6%) out of 

500 participating adolescents knew that fruit 

and vegetable consumption is more 

important to prevent cardiovascular 
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diseases. 188 people (37.6%) gave a false 

answer to this question and 197 (39.4%) of 

participants didn’t know that to prevent 

which diseases fruit and vegetable 

consumption is more effective. By having 

some protective compounds like potassium, 

folate, vitamin, fiber and other phenolic 

components and also by means of various 

mechanisms like reducing antioxidants, 

improving lipoprotein profile, reducing 

blood pressure, increasing insulin sensitivity 

and improving homeostasis regulation, fruit 

and vegetable would decrease chronic 

diseases especially cardiovascular diseases 

[32]. 

The understood benefit of performing a 

healthy behavior is one of the strongest 

determinants of adopting that behavior. If 

students understand the benefits of fruit and 

vegetable consumption in preventing 

cardiovascular diseases, they will show a 

greater tendency to consume enough fruit 

and vegetables. 

In this study girls’ awareness of fruit and 

vegetable consumption was higher than 

boys. Studies have shown that variable of 

sex is one of the important determinants of 

fruit and vegetable consumption. In a 

systematic review conducted by Rasmussen 

et al. sex difference in fruit and vegetable 

consumption was reported in 49 articles and 

in 27 articles it was indicated that girls have 

more tendency to consume fruit and 

vegetable [18]. Perhaps it shows that girls’ 
awareness of fruit and vegetable 

consumption is higher than boys [24] which 

is completely consistent with findings of this 

study. We can justify this fact in this way 

that due to their role and having a higher 

sensitivity about their weight, girls like to 

know about nutritional values of foods 

including fruits and vegetables, more than 

boys. 

In this study, adolescents with college-

educated mothers have a higher awareness 

of fruit and vegetable consumption in 

comparison with those with under-diploma 

educated mothers. Mothers plat a key role in 

the house, especially in family meals 

planning and are considered as the most 

effective and important people about that. It 

is obvious that having academic education 

and a higher literacy level would be 

effective in all areas especially in growing 

and training children. In Rasmussen et al.’s 

systematic review, the positive association 

between mother’s education level and fruit 

and vegetable consumption in adolescents is 

mentioned in 8 articles [18]. 

 

Conclusion: 

Only about one third of Iranian students 

have a good awareness of fruit and 

vegetable consumption and this status is not 

acceptable at all. Therefore it seems 

necessary to design and implement 

educational plans and interventions to 

promote adolescents’ awareness of fruit and 

vegetable consumption. Utilizing suitable 

educational methods and also having 

participation of students and their families 

especially mothers are the most important 

parts of these interventions.   
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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). 
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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   

 

Background 1 

Secreted frizzled-related protein 5 (SFRP5), a 2 

recently known antagonist of noncanonical 3 

wnt5a signaling, is secreted by   adipose tissue 4 

and protects against metabolic dysregulation 5 

and inflammation (1). Given that the 6 

atherosclerosis is a low-grade inflammatory 7 

disorder in nature, SFRP5 has been suspected 8 

as a novel effector of adipose tissue linked 9 

chronic inflammatory comorbidities such as 10 

cardiovascular diseases   (2). Reduced SFRP5 11 

state may promote Wnt5a signaling in favor of 12 

chronic inflammatory condition that occur in 13 

cardiovascular disorders (2). It should be 14 

regarded that Wnt5a provokes inflammation in 15 

endothelial cells (3) and is expressed in 16 

atherosclerotic lesions of mouse and human 17 

(4). Therefore, by taking into account the 18 

counteracting effects of SFRP5 on 19 

noncanonical Wnt5a signaling, the 20 

cardioprotective action of SFRP5 might be 21 

conceivable.  22 

Studies focusing on the circulating levels of 23 

SFRP5 in coronary artery disease (CAD) are 24 

limited. In a study in individuals with and 25 

without CAD, Miyoshi et al. (5) found that 26 

low serum SFRP5 levels were independently 27 

associated with CAD. Moreover, lower plasma 28 

SFRP5 levels have also been reported in 29 

subjects with obesity and type 2 diabetes (6, 30 

7), the underlying conditions predisposing to 31 

CAD. 32 

Objectives 33 

To provide further evidence regarding the 34 

exact role of serum SFRP5 levels in CAD, 35 

with emphasizing its anti-inflammatory 36 

impacts,   we determined the serum levels of 37 

SFRP5 in a relatively large number of CAD 38 

patients compared to their control 39 

counterparts. 40 

Patients and Methods 41 

Subjects 42 

The subjects enrolled in the case–control study 43 

consisted of 40 CAD patients and 40 control 44 

subjects who consecutively underwent 45 

coronary angiography examination for 46 

treatment purposes at the Shahid Mostafa 47 

Khomeini Hospital in Ilam during January 48 

2015 to July 2016. All angiograms were 49 

assessed by two independent cardiologists who 50 

unaware from the patients specifications.  The 51 

main diagnostic criterion for selecting patients 52 

and control subjects were coronary artery 53 

stenosis ≥ 50% and < 50%, respectively, on 54 

angiography examination. Gensini scoring 55 

system was used to assess the severity of 56 

atherosclerotic plaques in the diseased 57 

coronary arteries (8). In this system, the scores 58 

1, 2, 4, 8, 16, and 32, are dedicated to the 59 

coronary artery stenosis percentages 25%, 60 

50%, 75%, 90%, 99%, and 100%, 61 

respectively. Each score then is multiplied by a 62 

factor which represented the importance and 63 

location of the involved coronary artery 64 

segment and ranged from 0.5 to 5 as follow: 5 65 

for left main stem (LMS), 2.5 for proximal left 66 

anterior descending (LAD) or proximal 67 

circumflex (CX) artery, 1.5 for a the mid-68 



Annals of Tropical Medicine & Public Health-Special Issue March 2018 Vol V 
 

S136-18 

 

segment of LAD, 1 for the distal segment of 1 

LAD, right coronary artery and mid/distal CX; 2 

and the multiplication factor 0.5 was assigned 3 

for other involved segments.   4 

Patients with other conditions such as chronic 5 

and acute inflammatory diseases, stroke, heart 6 

failure disease, acute coronary syndrome, 7 

recent myocardial infarction (within the 8 

preceding 3 months) and also recent surgery 9 

operations (within the preceding 6 months) 10 

were not entered into the study. Similarly, the 11 

control group aside from not having the 12 

mentioned conditions, also had no a previous 13 

clinical or diagnostic evidence of CAD.  14 

Clinical and demographic information of the 15 

participants were also provided by clinical 16 

examination and medical records assessment. 17 

Subjects who had systolic/diastolic blood 18 

pressure >140/90 mmHg or being received 19 

antihypertensive drugs were defined as 20 

hypertensive. A fasting serum glucose ≥ 126 21 

mg/dl, or treatment with hypoglycemic 22 

medications was diagnosed as diabetes 23 

mellitus. Former or current use of any form of 24 

cigarette or tobacco was determined as 25 

smoking status. Family history of CAD was 26 

based on the evidence of CAD in first degree 27 

relatives (at age < 60 years).  Subjects with 28 

hyperlipidemia were ascertained using one or 29 

more of the following parameters: (1) serum 30 

total cholesterol ≥ 200 mg/dl, (2) serum 31 

triglyceride > 150 mg/dl, and (3) use of lipid 32 

lowering agents. Written informed consents 33 

were signed by all subjects under study. The 34 

study protocol was approved the University 35 

Ethics Committee.  36 

Overnight fasting blood samples were drawn 37 

from all subjects (before coronary angiography 38 

procedure). Serum samples, after isolation, 39 

were aliquoted and stored at -80 ºC until 40 

biochemical quantifications.   41 

Serum Biochemical Measurements  42 

Serum SFRP5 and oxidized low density 43 

lipoprotein (Ox-LDL) concentrations were 44 

determined using commercial   immunoassay 45 

kits (USCN Life Science Inc, Wuhan, China 46 

for SFRP5 and Mercodia, Uppsala, Sweden for 47 

Ox-LDL) according to their manufacturers’ 48 

protocols. The intra- and inter-assay precisions 49 

of the assays were 8.3 and 10.7% for SFRP5 50 

and 5.2 and 8.1% for Ox-LDL, respectively. 51 

Serum high-sensitivity C-reactive protein 52 

(hsCRP) concentration was assayed by 53 

immunoturbidimetry method on a Hitachi 902 54 

autoanalyzer (Hitachi, Tokyo, Japan). Serum 55 

lipid profile (total cholesterol, triglycerides, 56 

HDL-cholesterol, and LDL-cholesterol) and 57 

glucose concentrations were also determined 58 

using automated enzymatic methods on the 59 

Hitachi 902 autoanalyzer. 60 

Statistical Analyses 61 

All data were presented as mean ± SD, median 62 

(25%-75% interquartile range), number and 63 

percent, as appropriate. Continuous variables 64 

between patient and control groups were 65 

compared by Manne Whitney U test or 66 

unpaired t-test. Categorical variables were 67 

compared using the χ2
 test. Correlation of 68 

serum SFRP5 concentration with other clinical 69 

characteristics was explored using Pearson’s 70 

correlations test. To evaluate the association 71 

between serum SFRP5 and CAD, a 72 

multivariate logistic regression analysis (after 73 

log transforming the variables with skewed 74 

distribution), adjusting for other confounding 75 

covariates, was performed. We employ the 76 

receiver operating characteristic curve (ROC 77 

curve) analysis to clarify whether the serum 78 

SFRP5 could differentiate patients with CAD 79 

from control subjects. For all statistical 80 

analysis, the SPSS 22.0 software (SPSS Inc., 81 

Chicago, IL, USA) was applied and a p value 82 

less than 0.05 was assumed as significant.  83 

Results 84 
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Clinical and demographic information of CAD 1 

patients and control subjects under the study 2 

are represented in Table 1. There were no 3 

significant differences between patients and 4 

control subjects regarding some clinical 5 

features such as age, gender, body mass index 6 

(BMI), hypertension, diabetes mellitus, 7 

hyperlipidemia, and smoking status. Lipid 8 

lowering and cardiovascular medications were 9 

predominately consumed by CAD patients. 10 

Furthermore, patients demonstrated 11 

significantly higher concentrations of serum 12 

Ox-LDL and hs-CRP, as well as a higher 13 

prevalence of family history of CAD than the 14 

control subjects. On the contrary, CAD 15 

patients had considerably a lower serum 16 

SFRP5 in comparison to the control subjects 17 

(Figure 1). 18 

In bivariate correlation analyses, serum SFRP5 19 

concentration was found to be significantly 20 

and inversely correlated with BMI, serum Ox-21 

LDL, hsCRP and LDL-cholesterol 22 

concentrations as well as the Gensini score in 23 

all participants (Table 2).  24 

To signify the importance of serum SFRP5 as 25 

an independent predictor of CAD, a multiple 26 

logistic regression analysis, adjusting for the 27 

other potential confounding covariates under 28 

study, was performed (Table 3).  Among the 29 

covariates included in the analysis, serum 30 

SFRP5, Ox-LDL and hs-CRP concentrations 31 

were emerged as independent predictors of 32 

CAD. Interestingly, we found serum SFRP5 33 

concentration tended to be a stronger predictor 34 

of CAD as compared to Ox-LDL and hs-CRP 35 

in the multiple logistic regression analysis 36 

(Table 3). 37 

In another multiple logistic regression 38 

analysis, again adjusting for the potential 39 

confounding covariates, we sought to find the 40 

predictors of CAD severity, based on the 41 

angiographic Gensini scores. Low serum 42 

SFRP5 (0.65(0.21-0.82, P=0.036)) was 43 

appeared as a negative predictor of CAD 44 

severity while other covariates were shown not 45 

to be significant predictors of CAD severity. 46 

Given the significant prediction power of 47 

serum SFRP5, Ox-LDL and hs-CRP for CAD, 48 

we examined whether the serum concentration 49 

of these biomarkers would be of diagnostic 50 

value to differentiate CAD patients from 51 

control subjects. As shown in Figure 2, ROC 52 

curve analysis revealed that from the 53 

biomarkers, serum SFRP5 could more strongly 54 

discriminate CAD patients from control 55 

subjects and therefore may also serve as a 56 

better diagnostic biomarker for CAD. 57 

According to the curve analyses, serum SFRP5 58 

with the cut off value 32.96 ng/mL, had a 75% 59 

sensitivity and 73% specificity which were 60 

notably higher than those for Ox-LDL (cut off 61 

value 81.42 ng/mL; 70% sensitivity and 67% 62 

specificity ) and hsCRP (cut off value 2.34 63 

ng/mL; 68% sensitivity and 59%), 64 

respectively. 65 

Discussion 66 

Results of the current study revealed that 67 

serum level of the anti-inflammatory 68 

adipokine, SFRP5, in contrast to the 69 

established inflammatory biomarkers hsCRP 70 

and ox-LDL, is significantly decreased in 71 

CAD patients as compared to control subjects. 72 

More importantly, these results provide an 73 

evidence that serum SFRP5 is independently 74 

and inversely associated with the presence and 75 

severity of CAD.  76 

The implication of SFRP5 as an anti-77 

inflammatory biomarkers was recently 78 

demonstrated in patients with CAD in 79 

comparison with non-CAD patients (5). In the 80 

recent study, serum SFRP5 levels in patients 81 
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with CAD was significantly lower than those 1 

in non-CAD patients and also was found to be 2 

significantly and negatively correlated with the 3 

presence and severity of CAD, the findings 4 

that, to some extent, we obtained in the present 5 

study.  6 

The mechanisms by which low SFRP5 levels 7 

is associated with increased risk of CAD are 8 

not unequivocal. One mechanistic relation of 9 

SFRP5 with CAD may be due to the 10 

suppression of inflammatory mediators that 11 

are produced by macrophages and/or 12 

adipocytes (1). Furthermore, a strong link 13 

between serum SFRP5 levels and oxidative 14 

stress was reported in human (9). SFRP5 has 15 

been shown to suppress inflammatory 16 

response in rheumatoid arthritis fibroblast-like 17 

synoviocytes (10). In low grade inflammatory 18 

condition such as obesity and type 2 diabetes 19 

decrease of  SFRP5 is accompanied by a 20 

significant increase of the pro-inflammatory 21 

risk factor, Wnt5a (11-14). It should be noted 22 

that Wnt signaling is implicated in 23 

atherosclerosis and cardiovascular disease 24 

(15). Additionally, SFRP5 has been shown to  25 

repress inflammatory reaction following 26 

ischemia/reperfusion damage in the heart of 27 

mice via antagonizing the non-canonical 28 

wnt5a signaling (16).Therefore, it can be 29 

speculated that in reduced SFRP5 conditions 30 

the inflammatory mediators, oxidative stress 31 

and Wnt5a signaling are potentiated, providing 32 

an inflammatory state that lead to chronic 33 

inflammatory related comorbidities such as 34 

CAD. Indeed, the inverse correlation of serum 35 

SFRP5 with hsCRP and Ox-LDL levels that 36 

we found in the present study, is of particular 37 

relevance to the anti-inflammatory, as well as 38 

the anti-oxidative function of SFRP5 in CAD. 39 

A relatively same inverse correlation between 40 

serum SFRP5 and hsCRP levels was also 41 

hinted in the study on CAD and non-CAD 42 

patients by Miyoshi et al. (5).  hsCRP and Ox-43 

LDL, respectively, have been considered as 44 

suitable surrogate biomarkers of  low-grade 45 

inflammatory and oxidative state in 46 

cardiovascular diseases (17, 18). The casual 47 

relationships between serum SFRP5 and 48 

hsCRP and/or Ox-LDL are not decisively 49 

known.  Although, the possible impacts of 50 

inflammatory mediators releasing from 51 

macrophages / adipocytes (1) and the oxidative 52 

stress phenomenon (9), all secondary to low 53 

SFRP5 status, on hsCRP production and LDL 54 

oxidation cannot be excluded, other underlying 55 

causes need to be explored.   56 

Of worthy to note in the present study, is the 57 

capability of serum SFRP5 that might serve as 58 

a potential diagnostic and prognostic 59 

biomarker for CAD. Here, regarding the 60 

discriminatory power of serum SFRP5 for 61 

CAD, as well as its relation with the severity 62 

of CAD, our results are relatively comparable 63 

with those attained in the aforementioned 64 

study by Miyoshi et al. (5). However, since, to 65 

date, only two studies have addressed the 66 

diagnostic and prognostic applicability of 67 

serum SFRP5 in CAD, additional studies with 68 

larger sample size would be mandatory to 69 

clarify the issue. 70 

Apart from the limitations inherent to the 71 

cross-sectional designing and comparison 72 

and/or correlational analyzing of data in the 73 

present study, our findings are the second that 74 

corroborate the link between SFRP5 and CAD 75 

and shed light to its clinical significance. 76 

However, the exact role of SFRP5 in CAD and 77 

its fitness toward clinical setting await for 78 

further studies with larger number of subjects. 79 

In summary, our results elucidated that serum 80 

SFRP5 is decreased in CAD patients as 81 

compared to control subjects. Moreover, the 82 

serum SFRP5 level was negatively and 83 

significantly correlated with the presence and 84 

severity of CAD and seems to be a potential 85 

biomarker of CAD. 86 
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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 

BMI (kg/m
2
) 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 
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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.  

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 
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