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Abstract

Background: liver is one of the vital organs of 
human body. Automatic classification methods as 
a diagnostic tool help to reduce the working load 
of doctors. However, choosing the wrong factors 
cause the system classify error detection and to 
be complex. The purpose of this research is to 
identify efficient clinical parameters in diagnose 
of liver disease. Intelligent diagnosis models used 
in this research are QUEST, C5.0, CRT, CHAID, 
Genetic Algorithm, Chi Square, Gain Ratio, and 
Symmetrical Uncertainty.

Materials and Methods: Data were collected 
from the records of 583 patients in the North East 
of Andhra Pradesh, India. Data were registered at 
the University of California in 2012. All models 
were compared by the sensitivity, accuracy and 
area under ROC curve.

Results: The best classification accuracy which 
belongs to Genetic Algorithm is 73.07.

Conclusion: Genetic Algorithm and QUEST 
models were considered as the best model with 
the highest precision. Therefore, these models are 
proposed to identify the efficient features. This pa-
per is invaluable in terms of research activities in 
the field of health, and it is especially important in 
the allocation of health resources for risky people. 

Key words: Liver disease, Feature selection, 
QUEST, C5.0, CRT, CHAID, Genetic Algorithm, 
Chi Square, Gain Ratio, and Symmetrical Uncer-
tainty.

1.  Introduction

The liver is a vital organ and it is essential 
for human survival. Due to some problems such 
as, excessive alcohol consumption, inhalation of 
harmful gases, using too much unhealthy food and 
drugs, patients with liver problems are increasing 
day by day. One of the major health problems in 
the world is diseases that have the most resour-
ces and facilities of all and liver diseases belong to 
these diseases.

Liver has a main role in our metabolism. Liver 
diseases are usually caused by the inflammation 
or injury to liver cells. This disease is known as 
one of the world´s top killer diseases. Liver cancer 
is the third leading cause of death in worldwide, 
approximately 560,000 new cases per year [1]. 
Problems which are associated with liver-diseased 
patients are not detectable in the early stages. It 
should be noted that even when the injury to the li-
ver is small, it makes liver work improperly. The-
refore, early diagnosis of liver injuries is one of the 
important steps in treatment of these patients [2]. 
Early diagnosis of this disease increases the survi-
val rate of patients. Classification models which 
are completely non-parametric are increasingly 
applied in the different fields of science. The main 
objective of this model is to identify effective va-
riables, the relationship between them, predication 
and estimation, this subject is very important in 
the medicine and health data analysis because of 
its data type [3]. Classification technique is one of 
the automatic tools for prediction and diagnosis in 
medical affairs. The intelligent models can help the 
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medical community to diagnose and predicate the 
liver diseases. However, the most important issue 
is determination of effective factors in recognizing 
the disease. The improper choice of the recogni-
tion factors or accessing the ineffective factors 
leads to errors in the recognition and also makes 
the classification system complex. Liver diseases 
can be identified by measuring various items of 
blood. For example, liver disease can be identified 
by analyzing enzyme levels [4]. Data presented in 
this paper includes different items to diagnose this 
disease. Data used in this research were collected 
from the records of 583 patients in the North East 
of Andhra Pradesh, India. Data were all registe-
red at the university of California in 2012 [5]. The 
data set was used by the different methods of fe-
ature selection, i.e., QUEST, C5.0, CRT, CHAID, 
Genetic Algorithm (GA), Chi Square, Gain Ratio, 
and Symmetrical Uncertainty. The selected sub-
sets of feature by these models were compared 
in terms of sensitivity, the area under ROC curve 
and accuracy of classification and, the best model 
of feature selection was introduced. In section 1, 
an introduction was impressed about the liver dis-
ease. In sections 2, 3 and 4, procedure, results, dis-
cussion and conclusion are discussed respectively. 

2.  Materials and Methods

In our research, we used the decision tree mo-
dels to identify efficient features in diagnose of 
liver disease. Decision trees are supporting tools 
which apply a tree-like graph (model of decisions) 
in their approach. Identifying efficient features in 
diagnose of livers disease using a decision tree is a 
method commonly used in data mining. The goal 
is to create an intelligent model which can identify 
efficient features in diagnosis of liver disease. In 
this method, learning is like a tree in a way that 
each internal node is related to one of the input fe-
atures and each edge is related to the values of the 
input features. Each leaf represents a feature value 
of the target variables in terms of the characteri-
stics value of the input, from the root to the leaf.

A tree can be divided into subsets based on 
the characteristics value of each test. This proce-
ss is repeated on each subset in a recursive met-
hod called recursive partitioning. In this method, 
termination occurs when each subset contains 

the same number of nodes of the target variable. 
The top-down procedure of the decision tree [6] 
is like the greedy algorithms which are known as 
one of the most famous strategies in the learning 
process of decision trees. Recently, some develo-
ped methods can do this procedure in a bottom-up 
process [7]. In our study we used four tree models 
(QUEST, C5.0, CRT and CHAID) and GA, Chi 
Square, Gain Ratio, and Symmetrical Uncertainty 
to identify efficient features in diagnose of liver 
disease. In addition; these tree models have been 
compared and evaluated furthermore. 

2.1.  C5.0 Feature Selection Tree Model

This classifier produces a decision tree or a rule 
set. This model works by dividing instances base 
on information at each level. The goal criterion 
in this model should be in a batch. This classifier 
allows more than two division groups. A new ge-
neration of machine learning based on the deci-
sion trees is the C5.0 algorithms [8]. C5.0 is the 
upgraded version of C4.5 and is widely used as a 
classification tool. This classifier has some advan-
tages to its previous version [9]. Production rules 
of this classifier are more exact and its run time is 
slow. Some new techniques of this classifier are 
highlighted below: 

- Several decision trees are combined to 
enhance prediction

- Misclassification costs are reduced 
- It supports new items like date, time, 

comparison and discrete features 
- It supports null and missing date 
- It supports sampling and cross validation 

C5.0 classification is made of a simple command 
line which is used in the production of decision 
trees, rules and classified tests. Detailed informa-
tion regarding C5.0 is provided in reference [10]. 

2.2.  QUEST Feature Selection Tree Model 

This tree was introduced by Loh and Shih 
[11] and it is the abbreviation of the word “Qu-
ick, Unbiased, Efficient and Statistical Tree”. To 
speed up, this algorithm chooses an input variable 
for division before a search has been conducted. 
As a result, the time needed for search is omitted. 
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This classifier provides a binary classification 
method for building decision trees. This method 
has been devised to reduce the processing time in 
huge analyses. Reducing bias in favor of the cla-
ssification in tree allows numerical ranges for split 
features, but it should be a set for target variables. 
In this classifier all splits are binary.

2.3.  CRT Feature Selection Tree Model

CRT is a classification and regression tree [12]. 
This decision tree allows the prediction and classi-
fication of future observations. This method uses 
a recursive division of the data to reduce its impu-
rity at each stage. In this tree, a node is considered 
as a net if all samples of that node relates to the 
target variable. The target variable can be numeri-
cal or a set. All the splits are binary. 

2.4.  CHAID Feature Selection Tree Model

This model uses chi-square distribution to pro-
vide favorable divisions. In probability theory and 
statistics, the chi-square distribution (distribution) 
with K degrees of freedom is the distribution of 
the sum of squares of K independent standard nor-
mal random variables. Unlike CRT, QUEST and 
CHAID; this classifier can produce non-binary 
trees. This means that each node division can have 
more than 2 branches. The target variable can be 
numerical or a set [13].

3.  Results

Data used in this research were collected from 
the records of 583 patients in the North East of 
Andhra Pradesh, India. These data were all regi-
stered at the university of California in 2012 [14]. 
Data includes 416 and 167 files related to liver-
diseased and non-liver-diseased patients respecti-
vely. The target variable is divided into two groups 
of liver disease and non-liver disease. Therefore, 
in terms of gender, 441 male and 142 female con-
stitute the population. The database used, had 10 
variables for the diagnosis of liver which are pre-
sented in table 1.

Table 1.  Clinical parameters of samples used in 
this study

Number Clinical parameters Frequencies
1 Age 44.746±16.19

2
Gender

Female 142
Male 441

3 Total Bilirubin 3.2996.21±
4 Direct Bilirubin 1.486±2.808
5 Total proteins 6.483±1.085
6 Albumin 3.142±0.796
7 A/G ratio 0.947±0.318
8 SGPT 80.714±182.62
9 SGOT 109.911±288.919
10 Alkphos 290.576±242.938

11
Class (output)

liver-diseased 416
non-liver-diseased 167

3.1. Performance Evaluation Setup

By considering that in each classification, P 
and N were given to the number of samples which 
belong to liver-diseased and non-liver-diseased 
class, respectively, the following definitions were 
presented: 
FP = the samples which belong to the liver-diseased 
group and they were not predicted, accurately. 
TP = the samples which belong to the liver-diseased 
group and they were predicted, accurately.
TN = the samples which belong to the non-liver-
diseased group and they were predicted, accurately.
FN = the samples which belong to the non-liver-
diseased group and they were not predicted, accu-
rately

As a result, the equaitions (1), (2), and (3) will 
be defined: 

 True positive rate  .................... (1)

 False positive rate  .................... (2)

 Accuracy of classification  ......... (3)
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- k-Fold Cross Validation
For evaluating the accuracy of five model algo-

rithm, Cross validation was used. In the suggested 
method, the Cross validation of K-Fold and also 
Leave one out types were used. In the type of K-
Fold, data is directed to K subset which is being 
used for validation as well k-1 is being used for 
learning. This K procedure repeats and all data, K-
times, are used for learning and also for validation. 
At the end, the final average of this K-times valida-
tion is being selected as a final estimation. Certa-
inly, the other methods can be used for combining 
the results. As usual, the Cross validation, 10-fold 
is being used. In the Leave one out method, based 
on its name, in each stage, one of the data leaves 
out for validation and the other is being used for 
learning. This method is in fact K-Fold method in 
which k equals the number of data. This method 
in terms of calculation is expensive because the 
learning process and validation are being repeated 
for several times.

- Receiver Operating Characteristic (ROC)
In the theory of signal recognition, ROC curve 

is a graphical design which shows the performance 
of a binary classification system. Based on figure 
1, this curve shows true positive rate to false posi-
tive rate. True positive rate was called Sensitivity 
and the false positive rate was called Specificity. 

Figure 1.  A sample of ROC curve

- Result validation
We use accuracy of 1 nearest neighborhood 

classifier (1NN) for evaluation of feature selecti-
on methods. This algorithm is a statistical pattern 
recognition method which is being used for deter-
mining the class of considered algorithm, from 1 
similar pattern in the learning samples (1-nearest 
neighbors) as well their distance to the considered 
algorithm is being calculated by using the weighted 
Euclidean distance. In this method, by accessing 
the determined vector, 1-nearest vectors in the le-
arning data were found by using the criterion of 
weighted Euclidean distance. The number of consi-
dered pattern is being defied based on the branches 
of 1-nearest neighbors algorithm and the frequency. 

3.2.  Performance of suggested models 

The liver database uses different methods to 
identify efficient features in diagnose of liver dise-
ase. In table 2, the efficient features which have se-
lected by four trees models, i.e. CHAID, QUEST, 
CRT and C5.0 and the other renowned methods, 
i.e. GA (GA) [15], Chi Square [16], Gain Ratio 
[17], and Symmetrical Uncertainty [18] were pre-
sented. The selected set was evaluated by 1-NN 
classifier and the results were presented in tables 
3. The comparisons in this table are based on sen-
sitivity, the area under ROC curve and accuracy of 
classification. In this table, the best value in terms 
of accuracy of classification was highlighted. In 
addition, QUEST is evaluated as the best models 
in decision tree models. Totally, GA is the best 
model among all algorithms.

Chi Square, Gain Ratio and Symmetrical Un-
certainty find efficient features by rank features 
(Figure 4 rank feature by proposed methods). 
Moreover, these methods weight the features by 
specific measure and rank them. After that, the 
features in the highest position which cause to im-
prove classification accuracy are selected as final 
optimal subset. As you can see in Figure 2, this 
point for Chi Square, Gain Ratio and Symmetrical 
Uncertainty are 6, 5 and 6, respectively. 
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(a) Chi Square

(b) Gain Ratio

(c) Symmetrical Uncertainty
Figure 2.  Classification accuracy of feature su-
bsets based on their rank

Figure 3 is demonstrated the optimal tree mod-
el for feature selection (QUEST decision tree). As 
you can see in this tree, nodes are selected features 
and the edges are the value of each feature. When 
an optimal tree is built, each terminal node is asso-
ciated with a set of rules. Table 8 summarizes the 
7 rules extracted from the optimal tree (QUEST). 
The rules have been evaluated and approved by 
doctors for designing proper diagnosis. As indicat-
ed in Table 3, the result of the validation sample 
obtained using the QUEST analysis is 71.01%.

Table 2.  Selected features by feature selection models.
Selected featuresFeature selection tree models

DB, AGE, ALKPHOS CHAID
DB, AGE, ALKPHOS, SGOTQUEST
SGOT, AGE, SGPT, ALKPHOS, TB, A/G RatioCRT
Total Bilirubin , Direct Bilirubin, Total Proteins, Albumin, A/G ratio, Gender, 
SGPT, SGOT Alkphos, AGE,C5.0

Age, Gender, TB, DB, Alkphos, A/G RatioGA
Sgpt, TB, DB, Alkphos, Sgot, A/G RatioChi Square
DB, TB, Sgot, Alkphos, SgptGain Ratio
DB, TB, Sgot, Sgpt, Alkphos, A/G RatioSymmetrical Uncertainty

Table 3.  Performance of feature selection models (classifier evaluator is INN)
SensitivityAccuracy of classification (%)ROC curveFeature selection tree models

0.7870.330.64CHAID
0.7971.010.65QUEST
0.7666.380.60CRT
0.7164.490.60C5.0
0.8173.070.67GA
0.7669.640.65Chi Square
0.7767.410.60Gain Ratio
0.7669.640.65Symmetrical Uncertainty
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(a) CHAID

(b) QUEST

(c) CRT

(d) C5.0

Figure 3.  QUEST decision tree for selecting efficient features in liver disease

Table 4.  The rule set of QUEST tree model with selected features for diagnose of Liver diseases
Rule number Rule

1. IF DB<=1.108 and ALKPHOS<=291.744 and SGOT<=73.287 and DB<=0.264 THEN 
liver-diseased.

2. IF DB<=1.108 and ALKPHOS<=291.744 and SGOT<=73.287 and DB>0.264 and 
SGOT<=27.595 THEN non-liver-diseased

3. IF DB<=1.108 and ALKPHOS<=291.744 and SGOT<=73.287 and DB>0.264 and 
SGOT>27.595 THEN non-liver-diseased

4. IF DB<=1.108 and ALKPHOS<=291.744 and SGOT>73.287 THEN liver-diseased.
5. IF DB<=1.108 and ALKPHOS>291.744 and Age<=11.63 THEN non-liver-diseased. 
6. IF DB<=1.108 and ALKPHOS>291.744 and Age>11.63 THEN liver-diseased.
7. IF DB>1.108 THEN liver-diseased.
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(e) Chi Square

(f) Gain Ratio

(g) Symmetrical Uncertainty
Figure 4.  Ranking of clinic pathological features 
by weighting

4.  Discussion and conclusion

Liver is one of the supporting organs of human 
lives. Although it plays a pivotal role in our survi-
val, it is known as one of the world’s top ten killer 

diseases. Liver cancer is the third cause of death in 
the world. The main concern is that this disease is 
not easily detected and different causes are sugge-
sted for it. Early diagnosis of liver injury is one of 
the important steps in its treatment. Therefore, the 
goal of this research is to identify efficient featu-
res in diagnose of this disease. Four tree models 
(Quest, C5.0 CRT and CHAID) and GA, Chi Squ-
are, Gain Ratio, and Symmetrical Uncertainty are 
applied to aim this end. CHAID tree considered 
find DB, AGE and ALKPHOS parameters to di-
agnose this disease, effectively, and the other pa-
rameters are considered ineffective. With respect 
to this model, if a person’s DB is more than 4, it 
can be said that this person is definitely affected 
by a liver disease. Both DB and AGE are effec-
tive parameters for people whose DB is between 
9 and 4.1, if DB is less than 9, ALKPHOS is the 
effective parameter. For QUEST tree, DB, AGE 
ALKPHOS and SGOT are the only effective va-
riables. If DB of a person is more than 1.08, the 
person is much likely (94%) affected by liver dise-
ase. DB is the only effective parameter in disease, 
when DB is more than 1.08. If DB of a person is 
less than 1.108, his/her ALKPHOS is more than 
291.744 and her/his age is over the 11, the person 
is very likely (80%) affected by liver disease. If 
he/she is under the age of 11, he/she is not very 
likely affected by liver disease. This issue shows 
that ALKPHOS, DB and AGE are effective para-
meters in disease diagnosis for DB which is less 
than 108.1 and the other parameters are ineffecti-
ve. In CRT tree, SGOT, AGE, SGPT, ALKPHOS 
and TB A/G Ratio are the only effective parame-
ters. In this tree, if someone’s TB is more than 
65.1, the person is much likely (90%) affected by 
liver disease and the other factors are ineffective; 
If his/her DB is less than this amount and his/her 
ALKPHOS is less than 5.211, the person is very 
likely affected by the disease. All parameters are 
effective in C5.0 tree. In this tree, if a person’s PB 
is more than 1.2 and his/her SGOT is more than 
32, the person is very likely (98%) affected by the 
disease. These two factors are effective in disease 
diagnosis. If his/her SGPT is less than 32 and he/
she is over 42 years, the person is certainly affec-
ted by disease. Considering the GA and QUEST 
models, which are kwon as efficient models, there 
are some common effective factors in them. The-
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refore, it can be said DB, AGE, ALKPHOS be 
effective in disease diagnosis. Totally, with respect 
to GA, Age, Gender, TB, DB, Alkphos, A/G Ratio 
is determinant to diagnose of liver disease.
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Abstract

Introduction: the moment of breastfeeding 
becomes one of the first contacts between mother 
and infant. Breastfeeding in infants of mothers li-
ving with AIDS is oriented divergently from the 
United Nations Children’s Fund (UNICEF) and 
the Ministry of Health of Brazil, regarding the cu-
rrent information provided by the World Health 
Organization. 

Objective: To describe adopted practices in 
the process of breastfeeding for infants exposed to 
vertical transmission of HIV.

Methods: A search has been conducted for 
articles and materials on breastfeeding in infants 
exposed to HIV. Information has been collected 
from Medline, Lilacs, Cochrane Library databa-
ses, and direct research in guidebooks distributed 
in the health services in Brazil. The keywords used 
were: breastfeeding, AIDS, monitoring maternal-
infant health. 

Results: the information collected indicates that 
breastfeeding can contribute effectively to the verti-
cal transmission depending on the conduct adopted 
in relation to the use of antiretroviral therapy, length 
of medication and level of maternal viral load.

Conclusion: it will be up to the health professi-
onals involved and the government policy adopted 
the direction to be followed on the issue of breas-
tfeeding for neonates and infants exposed to verti-
cal HIV transmission.

Key words: breastfeeding, child development, 
AIDS, vertical transmission of infectious disease, 
infant.

Introduction 

From the moment that a mother brings the 
newborn baby close to her breast for the very first 
time, she will instinctively know that the loving 
messages that come along with breastfeeding are so 
important to the well-being, as the milk itself. Wit-
hout these messages, the food would not be enough 
to stimulate the child emotional and even physical 
development1. The timing of breastfeeding beco-
mes one of the first contacts between mother and 
infant, strengthening the bond started during pre-
gnancy. According to Brazelton, child development 
ends up depending heavily of this connection.

In the cases of mothers living with AIDS, such 
practice is guided not to occur by UNICEF and the 
Ministry of Health of Brazil. And the current orienta-
tion of World Health Organisation2 is having exclusi-
ve breastfeeding until six months of life with the use 
of antiretroviral therapy for mother and infant.

This lack of mother-infant contact involves 
essentially important issues concerning AIDS and 
the family relationship, such as: bond formation, 
the practical and nutritional issue guaranteed by 
the offering of maternal milk, social deprivation 
not to share this moment in public nappy-changing 
facilities and the self-realization of the mother to 
continue serving the infant nutritionally beyond 
the nine months of pregnancy.

Additionally, it is worth mentioning the growing 
concern about the  increasing  rate  of HIV/AIDS  
infection  among women, which is called phenome-
non of “feminisation”10, having the representation 
of this group been highlighted in recent years and 
appears as one of the focuses of the current study.

Brazilian and international guidance on 
breastfeeding for infants of HIV - infected mothers
Dafne Herrero1,2, Adriana Gonçalves de Oliveira2, Sophia Motta-Gallo1,2, Paulo Rogerio Gallo1, Sandra 
Regina Souza1, Flávia Cristina Goulart1,2, Arnaldo Augusto Franco de Siqueira1,2, Carlos Bandeira Mello 
Monteiro1,2, Mahmi Fujimori1,2, Daniela Vinhas Bertolini3, Luiz Carlos de Abreu1,2

1  Programa de Pos-graduacao em Saude Publica. Faculdade de Saúde Pública da Universidade de São Paulo, 
Brasil,
2  Laboratório de Delineamento de Estudos e Escrita Científica, Faculdade de Medicina do ABC, Brasil,
3 Centro de Referência e Treinamento em DST/AIDS - Programa Estadual de São Paulo DST/Aids – Programa 
Municipal de SP, Brasil.
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Specifically in 1985 it was reported the first case 
of HIV in children by the Ministry of Health3,4,5. 
Over the recent years there has been no significant 
increase in mortality due to the prevention and 
combating of the virus. According to the São Pa-
ulo State Secretary of Health-Brazil6, considering 
data from SEADE - Foundation State System of 
Data Analysis, the transmission of AIDS in São 
Paulo state decreased by 64.4% in the last decade.

Aiming at gathering information on the subject 
matter, breastfeeding and AIDS, the current study 
has the objective to describe conducts adopted in 
the process of breastfeeding for infants exposed to 
HIV vertical transmission.

Methods

It is a manuscript in the form of data synthe-
sis. Major international  databases have been  se-
arched: Medical Literature Analysis and Retrieval 
System Online (Medline), Latin American and 
Caribbean Health Sciences (Lilacs), Scientific 

Electronic Library Online (Scielo), Cochrane Li-
brary and direct research has been made in guide 
books distributed by the health service in Brazil.

The search has covered the years 1994 to 2014, 
using the keywords: breastfeeding, AIDS, moni-
toring of infants and maternal and child health. 
These descriptors (DECs) were investigated in 
the Virtual Health Library (Biblioteca Virtual em 
Saúde - BVS) of the Regional Library of Medicine 
(Biblioteca Regional de Medicina - BIREME).

As inclusion criteria were considered: the re-
presentativity of the samples, scientific journals, 
objective answered in the conclusion, clarity of 
the data provided and references for guidelines.

Results

The articles and chapters gathered together to 
compose this article follow in the table below, de-
scribing brief summaries of the topics addressed 
by the mentioned authors.

The Petra16
Experimental results provide strong evidence that during childbirth and postpartum, ARV 
ZDV/3TC and NVP early prophylaxis can reduce substantially the VT of HIV among popula-
tions who breastfeed.

Nolan M L et al 17 The substantial decrease in maternal viral load and / or changes in viral load in breast milk 
may decrease the risk of transmission during breastfeeding.

Bulterys M et al18
The prolonged breastfeeding contributes substantially to the HIV-1 transmission, even in the 
presence of an effective early intervention with intensive counseling and continuous support 
by the research team.

Miotti PG et al19 Suggest that without antiretroviral drugs the rate of transmission attributable to breastfeeding 
is higher in the first weeks after birth and, then, declines at a constantly  low or regressive rate.

Leroy V et al20 There is an important finding of a strong relationship between maternal disease stage and viral 
load in breast milk.

Embree JE et al21
High power antiretroviral therapy allows the continued promotion and support for the practice 
of breastfeeding for all women (including the majority of women infected with HIV) and 
reduces morbidity and mortality.

WHO 22

All women who choose to breastfeed should be encouraged to breastfeed exclusively for the 
first six months of the infant life. Since the study results suggest that breastfeeding should oc-
cur in a guided way and with effective antiretroviral intervention to reduce VT and promote 
the survival of the infant.

Jones et al23
According to the Division of Policy and Planning of UNICEF, the interventions needed to 
achieve the millennium development goal of reducing child mortality by two thirds by 2015 
are available but are not being provided to the mothers and children who need them. 

Brito et al8 Suggest a favorable response to the implementation of intervention policies for the prevention 
of vertical transmission of HIV in Brazil, as it occurred in other parts of the world.
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Discussion

HIV infection in developing countries, especi-
ally in the Latin American countries, spreads more 
strongly among women, a process called “femini-
zation” of the epidemic12 and, consequently, leads 
to an increased possibility of cases of vertical tran-
smission from mother to child.

The Vertical Transmission (VT) or maternal-
infant may occur during intrauterine life, at birth, 
and in the postpartum through breastfeeding7, cu-
rrent focus of this review. Statistics indicate that 
about 65% of the cases of vertical transmission 
occur during labor and childbirth itself, 35% occur 
in the womb, especially during the last weeks of 
pregnancy and breastfeeding represents an additi-
onal risk of transmission of 7% to 22%8.

In Brazil, approximately 90% of children living 
with AIDS were vertically infected9. This type of 
contamination presents bimodal clinical course, 
early, with a median age of onset of symptoms at 
four months and later, at age six. It is estimated that 
20% of infants in the absence of effective antiretro-
viral therapy have early progression of the disease.

Considering the growth of the epidemic in the 
female population, and, consequently, the possibi-
lity of increasing the rate of vertical transmission, 
the Ministry of Health of Brazil published in 1995, 
specific regulations on the prevention of vertical 
transmission, establishing it as a priority by the 
STD and AIDS National Program10. After the pu-
blication of the regulation, the state of São Paulo 
has created the first adaptations for the implemen-
tation of Protocol ACTG-076. 

Matida et al24

This Brazilian analysis shows to be possible for a developing country to establish an effective 
system of free and universal access to antiretroviral therapy, even with regional difficulties 
for the organization of an ideal infrastructure for health, resulting in a significant increase in 
survival .

Brazelton1 If food is fundamental to survival, the infant´s future quality of life also depends on the affec-
tion that he receives from parents along with the food.

Ministério da 
Saúde do Brasil15

Current rates and guidance regarding breastfeeding being contraindicated in cases of maternal 
HIV.

Organização 
Mundial da Saúde2 Current rates and information on breastfeeding and HIV

UNICEF13 Current rates and information on breastfeeding and HIV

Maturana et al3, 
Moodley5

The first reported case of AIDS in Brazil was in 1985 and that, according to the Ministry of 
Health of Brazil, the period between 1980 and 2006 the route of vertical transmission was 
responsible for 78.1% of cases in children of less than 13 years.

Newell4 The persistence of high rates of perinatal and neonatal mortality in many developing countries 
reinforces the need to improve perinatal care in homes and major local public health centers.

Silva et al7 The clinical and hematological aspects of children exposed to vertical transmission of HIV-1 
and comparison between the infected and the seroreverting children.

Herdy et al9 The HIV-infected child who receives a combination of antiretroviral drugs has better progress 
than those receiving isolated medication.

Veloso et al10
The intimate relationship between prevention of vertical transmission of HIV and prenatal and 
childbirth care requires joint action to be implemented by STD/AIDS and Women’s Health 
programs at the federal, state and municipal levels.

Marques et al11 It is suggested a routine of clinical-laboratory monitoring during the first 18 months and then 
annually until the end of adolescence.

Horvath et al 28

Complete avoidance of breastfeeding is efficacious in preventing vertical transmission, but 
this intervention has significant associated morbidity (e.g., diarrheal morbidity if formula is 
prepared without clean water). If breastfeeding is initiated, two interventions 1). exclusive 
breastfeeding during the first few months of life; and 2) chronic antiretroviral prophylaxis 
to the infant (nevirapine alone, or nevirapine with zidovudine) are efficacious in preventing 
transmission.
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However, the use of injectable AZT as an indi-
cator of this prophylactic practice implementation, 
demonstrated that this procedure was performed 
with only 40% of HIV positive pregnant women 
expected for the year 199811. Such fact has occu-
rred because of a protocol implementation pro-
blem in the institutions. 

Aiming at the strengthening of this control ac-
tion, another strategy to assess the implementati-
on of the vertical HIV transmission prophylaxis 
protocol was the inclusion of monitoring the HIV 
positive pregnant and children exposed to diseases 
of compulsory notification since 2000 (Ordinance 
MS Nr. 993/2000)8.

After the implementation of these epidemiolo-
gical measures and the supply of milk (infant for-
mula), it was observed a decrease of about 70% of 
cases of vertical transmission9.  Significant chan-
ges in the clinical prognosis of the children were 
also observed decreasing the index of morbidity 
and mortality by opportunistic infections. 

Given the number of children living or cohabi-
ting with HIV, the issue of breastfeeding has been 
receiving attention and new guidelines since De-
cember 2009. 

According to WHO2, the new guidelines to 
improve health and save lives have recommen-
ded, for the first time, breastfeeding for infants of 
mothers with AIDS to make use of antiretroviral 
therapy during breastfeeding to prevent vertical 
transmission. This guidance is directed primarily 
to places where there is no distribution of infant 
formula and the possibility of death due to malnu-
trition or diarrhea is very high.

“These new recommendations are based on the 
most current data available,” said Hiroki Nakata-
ni, Assistant General Director for HIV / AIDS, tu-
berculosis, malaria and neglected tropical diseases 
in the World Health Organization “The widespre-
ad adoption will help more people in areas with a 
high incidence of the virus have long and healthy 
lives“, adds Nakatani.

Among the new guidelines is the use of antire-
troviral therapy earlier in pregnancy from the 14th 
week until the end of breastfeeding2.

The breastfeeding time is raised until the infant 
complete 12 months of age under the condition 
that both are on antiretroviral therapy. According 
to WHO surveys, this process will reduce the risk 

of HIV transmission and improve the infant’s 
chance of survival.

“In the new recommendations, we are sending 
a clear message that breastfeeding is a good option 
for the baby, even those with HIV positive mothers, 
when they have access to antiretroviral drugs,” said 
Daisy Mafubelu, general director of Family and 
Community Health, World Health Organization. 

National health authorities are encouraged by 
WHO to identify the most appropriate feeding 
practices of infants (breastfeeding with antiretro-
viral or use of infant formula) for their commu-
nities. The chosen practice should be used as the 
unique standard of care.

According to the UNICEF13 guidance, the in-
fant formula should be offered. There is no cost 
and its supply to the infant may occur with the 
emotional commitment that would happen in a 
situation of exclusive breastfeeding. Moreover, 
it provides for the pregnant women living with 
AIDS the “Practical Guide to Food for Children 
under 12 months who cannot be breastfed”, offe-
ring suitable options for full nutrition of infants.

It still guides that the breastfeeding by infected 
mother should be inhibited postpartum by banda-
ging or the use of lactation inhibitor, as soon as it 
happens to preserve the mother’s emotional state 
at the very moment. It also emphasizes the impor-
tance of the aid by the medical team and family 
in supporting this decision without discrimination.

As for the Ministry of Health of Brasil15, in or-
der to achieve the maximum reduction in the rate 
of vertical transmission, together with the State 
Program for STD/AIDS in São Paulo, the guidan-
ce is for the breastfeeding does not occur, but the 
replacement by the infant formula distributed free 
of charge, after counseling, thereby ensuring an 
adequate nutritional development.

There is also contra-indication for mixed brea-
stfeeding, crossed breastfeeding (breastfeeding by 
another woman), so that the child is not exposed to 
other infectious agents, or home pasteurization of 
human milk because this milk is not tested.

When considering global data, especially in the 
regions most affected by the infection, the redu-
cing of the number of deaths by infections among 
breastfed children reinforces the many factors that 
encourage breastfeeding exclusively22. Approxima-
tely 13% of deaths of children fewer than five years 
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can be avoided23. “No other single strategy achie-
ves the impact that breastfeeding has in reducing 
deaths of children under five years.” According to 
information by the World HealthOrganisation2 and 
UNICEF13, six million children’s lives are being sa-
ved every year because of the increasing rates of 
exclusive breastfeeding in children with HIV.

The alarming rates of malnutrition are among 
the 30 poorest countries in the world, where at le-
ast 21 are African. In this region, unfavorable eco-
nomic conditions, state of disrespect for the rights 
of the child and lack of protection for their deve-
lopment and growth, reflect an exposure to HIV 
virus more strongly13.

The latest international estimates that more 
than 25% of the population lives on less than US$ 
1.25 per day, being one of the most unequal situa-
tions in the whole world25. In 2007, approximately 
18% of adults between 15 and 49 years old lives 
with HIV. The young people represent 4% of the 
men and 13% of the women between 15 and 24 
years. Teenage girls are likely two to 4.5 times of 
becoming infected with AIDS, when compared to 
boys, because of their anatomy.

Regarding children, 1.4 million children under 
18 years, 8% located in South Africa have been 
orphaned by one or both parents due to AIDS. 
Approximately 20% of them are not registered at 
birth, which hinders access to basic services.

In the current situation, the rights to survival, 
development and health are affronted daily in 
environments lacking sufficient resources to so-
cial welfare and health of this population. This 
region is among the only ones that possessed the 
mortality rate of children under five years above 
50 per thousand live births in 2008.

UNICEF13 data confirm that over 90% of chil-
dren live in Africa and Asia, with one third of de-
aths in infancy of this group is due to malnutrition. 
Compared to the risk of vertical HIV transmission 
through exclusive breastfeeding, 7-22%8, the sur-
vival of infants prevails when receiving milk thro-
ugh the mother, ensuring their nutrition. Moreo-
ver, the access to antiretroviral drugs decreases the 
risk of further vertical transmission, what justifies 
the WHO guidance for its global operation.

Bulterys´ data18 state that prolonged breastfee-
ding contributes substantially to HIV transmissi-
on, even in the presence of an effective early in-

tervention, intensive counseling and continuous 
support by the research team. Miotti19 suggests 
that without antiretroviral drugs the rate of tran-
smission attributable to breastfeeding is higher in 
the first weeks after birth and, then, declines at a 
consistently low or decreasing rate.

Embree21 underlies that the high potency anti-
retroviral therapy allows the continued promotion 
and support to the breastfeeding practice for all 
women (including the majority of women infected 
with HIV) and reduces morbidity and mortality 
associated with the use of formulas.

On this same theme, in Brazil, studies that eva-
luated mortality of children vertically infected 
have verified that there was a decrease of approxi-
mately 67% in the mortality rate of these children, 
parallel to an increase in the use of antiretroviral 
drugs between 1998 and 200216,17-24,29.

After the compulsory notification, the services 
have been able to provide more information about 
the exams, practices and care of mothers for their 
infants. Among this guidance is the artificial brea-
stfeeding and nutritional status.

The distribution of the “Guide to Clinical Tre-
atment of HIV Infection” to all pediatricians in the 
Public Health Network helps access to information. 
They are prepared based on the knowledge in the 
literature on viral dynamics, intervention guideli-
nes (in countries like the United States and others in 
Europe) and the experience of professionals invol-
ved in their elaboration.

The referral services provide follow-up for 
mothers and children. It is performed during pre-
gnancy through monthly visits in the first year 
of life of the infant, following on a yearly basis, 
according to each case individually. Children re-
ceive kits of infant formula, ensuring nutrition and 
protection to their exposure to HIV. Justifying the 
guidelines of the Ministry of Health, since in Bra-
zil there is the possibility to offer and ensure the 
kit formula for all children.

As for the support and explanations given to 
the mother to understand the decision of the local 
health services and their recommendations, it can 
be emphasized the unique moment of attention 
and emotional commitment during the feeding of 
infants, by offering the breast or the formula.

According to Brazelton1, as previously mentio-
ned, “The food would not be enough if there was 
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no affection in the act of breastfeeding”. That is, the 
time of breastfeeding can be broken in the act of suc-
king (the chest or in this case, the bottle), in visual 
contact with the mother when breastfeeding the in-
fant, the approach with the mother’s body (sensing 
temperature, texture, heartbeat and breathing) and 
mother-infant interaction by speaking or singing.

The quality of life of infants and their interac-
tion with adults rely on previous enjoyable expe-
riences. Allowing an infant to look an adult, let be 
packed and snug when being fed, makes him stop 
playing behind or avoid eye contact with people. 
From this point on infants gain weight and have 
a healthy development. If food is fundamental to 
survival, quality of future life also depends on the 
affection that he receives from parents along with 
food1. Either being exclusive breastfeeding or 
bottle with infant formula.

Both counseling situations are based on diffe-
rent justifications related to the rate of HIV tran-
smission increased through breastfeeding, which 
may give protection to the infant with the formula 
and nutritional process in economically disadvan-
taged countries without guaranteed access to he-
alth services and infant formula.

With the share of under-five deaths during 
the neonatal period rising in every region and al-
most all countries, neonatal health will need to be 
addressed more effectively. Systematic action by 
governments and partner organizations is needed 
to reach women and babies with effective care. 
Highly cost-effective interventions are feasible 
even at the community level, and most can be 
linked with preventive and curative initiatives for 
mothers and babies29. 

In this way, it will be for the health professio-
nals involved and the government policy adopted 
the direction to be followed on the issue of breas-
tfeeding in newborns and infants exposed to HIV 
through vertical transmission.
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Abstract

Purpose: Despite the benefits of regular Pap 
smear test for early detection of breast cancer, 
only a small number of women are engaged in this 
action. Objectives of this study were to character-
ize the modifying and cognitive factors associated 
with their Pap smear performance. 

Method: In this cross- sectional study, 350 
women referred to health centers selected through 
the convenience sampling. The data collected by 
a self-administered questionnaire and standard 
Health Belief Model Scale. In data analysis by 
SPSS version 18 used suitable tests such as inde-
pendent T test, Chi square test, logistic and linear 
regression model. 

Results: The results showed that 40.9% of the 
women had the history of Pap smear performance. 
Among the subscales perceived barrier (p= 0.00), 
seriousness (p= 0.03), benefits (p= 0.05), and 
health motivation (p= 0.00) were significantly as-
sociated to Pap smear performance, however only 
perceived barriers (OR= 0.23, 95% CI: 0.14, 0.38) 
were significant predictors. 

Conclusion: Knowledge had direct and indi-
rect effect in Pap smear performance. Increasing 
knowledge about cervical cancer, and eliminating 
barriers especially in low literate and women with 
low pregnancy, are necessary. 

Key words: Cervical cancer; Health Belief 
Model; Pap smear test; Women.

Introduction

In the last 50 years, regular Pap smear test 
caused a dramatic decrease in mortality and inci-
dence of cervical cancer in developed countries 
(Brotto et al, 2008), but in developing countries due 
to inadequate screening, cervical cancer is the sec-

ond biggest cause of female cancer with approxi-
mately 530,000 new cases and a 0.6% annual rate 
of increase. Cervical cancer is the most common 
gynecological cancer in Iran. However, since there 
is no lucid system to document the data on cancers, 
there are no clear reports of incidence and preva-
lence of cervical cancer in Iran (Pirzadeh & Amidi 
Mazaheri, 2012). In one study in Shiraz (Iran), the 
prevalence of HPV was 4.5% in women aged be-
tween 20-40 years and 20% in the older age group 
(50-59). The prevalence of high-risk HPV (HPV 
16) was around 2% (Safaei et al, 2010). 

Cancers imposes a lot of costs to the family and 
society including costs related to treatment, care 
and absence from work (Keshavarz  et al, 2011). 

Despite the creation of a cervical cancer screen-
ing program, this cancer killed 200,000 women in 
2010 (McFarland, 2013; Forouzanfar et al, 2011). 
Death due to cervical cancer can be prevented with 
regular Pap smear tests, because it detects cervical 
lesions in early stage, when they can be effectively 
treated (Young & Davis, 2004). 

Early detection of cervical cancer through Pap 
smear reduce mortality and morbidity of cervical 
cancer (WHO, 2005; Mosavel et al, 2009). Despite 
the advances in the past decade in screening and 
treatment, pelvic cancer is one of the major health 
problems among Iranian women. In one study, the 
rate of regular Pap smear performance in Iranian 
women was 31.8% (Hajializadeh et al, 2013). 

One of the major goals related to health is to 
reduce mortality due to cancer, and attainment of 
it depends to effective public screening programs. 
Accordingly, it is important to have a better under-
standing of cervical cancer screening behaviors 
and the factors that may influence them.

The frameworks of many theories of change 
behavior suggest that beliefs have a significant 
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role in explaining and determining health behav-
ior (Rosenstock et al, 1988). Health Belief Model 
(HBM) is a cognitive model that can be used to 
identify the beliefs influencing screening behav-
iors (Noroozi & Tahmasebi, 2011). The applica-
bility of the HBM is reflected by its effectiveness 
for assessing educational needs (in terms of the 
beliefs described by its cognitive components) 
that are very significant for the implementation 
of different educational and preventive strate-
gies (Rosenstock et al, 1988). According to this 
model, individual’s decision to take screening is 
influenced by four beliefs: perceived susceptibil-
ity, perceived severity, perceived benefits, and per-
ceived barriers (Noroozi & Tahmasebi, 2011). 

Perceived susceptibility refers to the individual’s 
belief that he or she is at risk for a particular disease, 
such as cervical cancer. Perceived severity is the in-
dividual’s belief in depth of the risk and seriousness 
of the disease complications. Perceived benefits 
refer to the belief that screening performance have 
positive results from avoiding exposure to a dis-
ease. Perceived barriers refer to obstacles for taking 
preventive action. Health motivation was later add-
ed to the original HBM. This construct refer to the 
beliefs and behaviors related to the state of general 
concern about health. These beliefs along with de-
mographic factors are effective in shaping behavior. 
Demographic factors include socio-demographic 
variables and structural factors such as knowledge 
about the disease that can play a role in shaping be-
havior in the direct or indirect (through behavioral 
belief) ways (Glanz et al, 2008). 

In the several studies, demographic factors 
(such as age, level of education, income, and eth-
nicity), poor knowledge (Allahverdipour & Ema-
mi, 2008; Rezaie-Chamani et al, 2012; Lee et al, 
2007) and beliefs related to cervical cancer screen-
ing  were important determinants of Pap smear 
performance (Brotto et al, 2008; Allahverdipour & 
Emami, 2008; Rezaie-Chamani et al, 2012; Lee et 
al, 2007; Paskett et al, 2004; McMullin et al, 2005; 
McFarland, 2009). 

Although level of cervical cancer screening test 
is unacceptable in Iran, few studies have been car-
ried out to determine why women do not refer to par-
ticipate in Pap smear test (Pirzadeh & Amidi Maza-
heri, 2012). Also, Results of several studies show 
wide variation in terms of participation, knowledge 

and beliefs about cervical cancer and Pap smear 
(Allahverdipour & Emami, 2008; Rezaie-Chamani 
et al, 2012; Keshavarz et al, 2011). Needs assess-
ment in any society is essential to any plan to pro-
mote health behavior in this area (Rezaie-Chamani 
et al, 2012; Paskett et al, 2004).

Therefore, the purpose of the current study was 
to investigate effect of HBM constructs and de-
mographic factors in Pap smear performance and 
also to assess the predictor factors of this model. 
Researchers strongly believe that the findings of 
this research will help health providers in design 
educational programs and potentially increase 
screening behaviors.

Method

Sample
In this cross sectional study, 375 women 18 to 

65 years old referred to general health centers in 
Bushehr city (Iran) were recruited through conve-
nience sampling procedure. Four out of 10 centers 
in the city was selected by the lottery. The aim of the 
study was verbally explained in Persian language 
for women with include criteria referred to these 
health centers. Then they were asked if they agreed 
to participate in the investigation. The participants 
were told that they could withdraw from the study 
at any time and that all information would be kept 
secret and anonymous. They were also requested to 
choose the answer that best described their beliefs 
and opinions. In this study, data were collected for 
five months from July to November 2013.  

Exclusion criteria for this study were the di-
agnosed cervical cancer, hysterectomy, mental 
health problems, physical disabilities and illitera-
cy. From the total of 375 requested participants, 24 
women refused to complete questionnaires, four 
women submitted imperfect data questionnaire, so 
they were excluded from the study. None of the 
requested participants were illiterate.  The final 
sample included in the analysis was 347, yielding 
a 92.5% response rate.

Instruments and Measures
A self-administered questionnaire and standard 

Health Belief Model Scale (Guvenc et al, 2010) 
were used as the data collection instrument. Self-
administered questionnaire included socio-demo-
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graphic variables and knowledge questions for 
evaluation of demographic factors. The socio-de-
mographic variables included age, current marital 
status, level of education, age of marriage, contra-
ception method used, number of pregnancy, and 
having a family history of cervical cancer. Can-
cer knowledge questions included 18 questions, 
of which, 12 questions were about risk factors of 
cervical cancer and six others about the Pap smear 
test performance. The answers for risk factor 
questions were yes=1 and no=0. The answers for 
Pap smear performance questions had four items, 
these questions were re-coded into dichotomous 
variables by coding false=0 and true=1.

Five subscales of Health Belief Model Scale 
were used for evaluating the participants’ cervical 
cancer beliefs. They included perceived suscepti-
bility (3 items), perceived seriousness (7 items), 
perceived benefits (4 items), perceived barriers 
(14 items), and health motivation (7 items). All 
items in the five subscales had a 5-point Likert 
scale ranging from strongly disagree (1-point) to 
strongly agree (5 points). Higher ranking indicates 
greater agreement with the health beliefs that were 
assessed. All of the subscales were positively re-
lated to the screening behavior, except for the bar-
riers, which were negatively associated.

For content validity of knowledge questions and 
Health Belief Model Scale, the researcher invited 
six Iranian experts in health education and midwife-
ry. The experts assessed each item using a 3-point 
Likert-type scale: 1= essential, 2= useful but unes-
sential, and 3= unessential and calculated content 
validity ratio. A CVR score of .80 or higher indi-
cates good content validity (Lawshe, 1975). Total 
CVR score of knowledge questions was calcula ted 
0.94 and CVR for questions of Health Belief Model 
Scale was 0.8 that were acceptable. All of the sub-
scales were reliable and the ranges of Cronbach’s 
alpha coefficients were 0.67 (health motivation) to 
0.80 (perceived benefit). Kuder–Richardson 20 was 
0.67 for knowledge questionnaire.

The dependent variable, Pap smear perfor-
mance, was assessed by self reported response 
of the participants to Pap smear performance. All 
analyses compared women who had ever had a 
Pap test (“ever”) with women who had never had 
a Pap test (“never”).

Data analysis
The data obtained from the total of 347 com-

pleted questionnaires were coded and entered into 
the SPSS version 18.0. Descriptive statistics were 
used to examine the socio-demographic variables. 
Then the participants for each of Pap smear test 
performance were divided into two groups. Pap 
test group 1, the women who reported to perform 
Pap smear test and Pap test group 2, the women 
who did not perform Pap smear. Differences 
between the two groups were assessed by t-test 
(for qualitative variables such as Knowledge and 
HBM components) and chi square test (for catego-
rical or qualitative variables). Logistic regression 
analysis was conducted to assess the direct effect 
of demographic factors and HBM components in 
Pap smear performance. In these models, the de-
pendent variable was Pap smear performance, and 
independent variables were demographic factors 
(socio-demographic variables and knowledge) 
or HBM components. Multiple linear regression 
analysis was conducted to assess the indirect effect 
of demographic factors. In this regression model, 
the dependent variable was HBM component that 
was significant in logistic regression model, and 
independent variables were demographic factors. 
In all tests, the level of significance was 0.05.

Results

Overall, 347 Iranian women aged 18 to 65 years 
old with mean age of 31.98 (SD= 8.13) were recrui-
ted in this study. The majority of the women (54.2%) 
were in the age range of 25 to 35 years. Most of the 
women had husband (98%) and 45.2% of the res-
pondents (n= 157) were graduated from high scho-
ol, 23.9% (n= 83) had obtained college degree. The 
majority of the women (36.3%) had two children. 
Age of marriage in most of the women (51.9%) was 
in the age range of 20 and 30 years. Among the 340 
married women, the most commonly used methods 
were condom (46.7%), coitus interruptus (20.5%), 
oral contraception (14.7%), sterilization (6.1%), 
and the intra-uterine device (3.5%). 

A family history of cervical cancer was repor-
ted by 2.3% (n= 8) of the participants. Any partici-
pants didn’t have smoking history. Approximately 
half (52.6%) the women interviewed had heard 
about the cervical cancer. 
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One hundred and forty two women (40.9% equ-
al N= 142) reported that they had performed Pap 
smear test, of which 44.4% (N= 63) had pap smear 
test more than three years ago, 26.8% (N=38) had 
performed Pap smear in past year, 9.8% (N=14) 
and 19% (N=27) respectively had performed two 
and three years ago. 

Associations of demographic factors with 
ever or never had Pap smear
The sample characteristics of the Pap test gro-

ups are shown in Table 1. Among demographic 
variables, Pap smear test performance was signi-
ficantly related to older age, increasing gravidity, 

using of sterilization methods for contraception, 
and having heard/read about cervical cancer. No 
significant associations were identified between 
performing Pap smear test and other variables.

Knowledge had significant differences between 
the two groups (p< 0.001). The means and standard 
deviations of knowledge in the women who had 
Pap smear and those who had not were 9.6±2.1 and 
8.9±1.7 respectively. 

Logistic regression analysis was used to assess 
the predictors of those variables that demonstrated 
significant association with ever having a Pap sme-
ar. The women who had three or more than three 
children were over four times more likely to per-

Table 1.  Relation between the socio-demographic variables and Pap smear test
Variables Pap smear Yes Pap smear No 2χ P value

Age
                <25
               25-35
               35-45
               > 45

9 (15.8%)
74 (39.4%)
38 (54.3%)
21 (65.6%)

48 (84.2%)
114 (60.6%)
32 (45.7%)
11 (34.4%)

28.330 0.000

Education
             Secondary
             High school
             College

24 (42.1%)
68 (43.3%)
50 (43.6%)

33 (57.9%)
89 (56.7%)
83 (56.4%)

2.131 0.712

Married status
                   Married   
     Widow/Divorcee                                                        

141 (41.5%)
1 (14.3%)

199 (58.5%)
6 (85.7%) 2.097 0.148

Heard/read about CC
                       Yes
                        No

92 (50.5%)
90 (49.5%)

50 (30.5%)
114 (69.5%) 14.348 0.000

Contraception
                  Modern  
Barrier/ withdrawal
            Sterilization
                 Not use

33 (46.5%)
90 (38.1%)
16 (76.2%)
3 (15.8%)

38 (53.5%)
146 (61.9%)
5 (23.8%)
16 (84.2%)

17.434 0.001

Marriage age
                <16
               16-20
               20-30
               > 30

8 (42.1%)
65 (46.1%)
68 (37.8%)
1 (16.7%)

11 (57.9%)
76 (53.9%)
112 (62.2%)
5 (53.3%)

3.765 0.288

Gravidity
                  No child                       
                        1
                        2
                      ≥ 3

5 (15.2%)
30 (24.6%)
62 (49.2%)
45 (68.2%)

28 (84.8%)
92 (75.4%)
64 (50.8%)
21 (31.8%)

48.129 0.000

Family history
                      Yes
                       No

6 (75%)
136 (40.1)

2 (25%)
203 (59.9%) 3.934 0.068
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form Pap smear test than those who had not any 
children (OR= 4.44, 95% CI: 1.13, 17.49). The wo-
men who had heard/read about cancer were 72% 
more likely to perform Pap smear test than those 
who had not (OR= 1.72, 95% CI: 1.06, 2.8). The 
odds ratio for knowledge about cancer and pap 
smear test was 1.23, indicating that the women 
who had knowledge about cancer were 23% more 
likely to perform Pap smear than those who had not 
knowledge about cancer (OR= 1.23, 95% CI: 1.08, 
1.48). The women with 45 years old or more were 
four times more likely to perform Pap smear test 
than those who had less than 25 years old (OR= 
4.34, 95% CI: 1.23, 15.32) the odds ratio for wo-
men 35-45 years old and 25-35 years old was 3.31 
(OR= 3.31, 95% CI: 1.22, 8.94), and 2.62 (OR = 
2.62, 95% CI: 1.1, 6.23), respectively.

The other demographic factors were not signifi-
cant predictors for Pap smear performance (Table 2).

Associations of HBM component with Pap 
smear performance
The HBM components of the Pap test groups 

are statistically compared in Table 3. Significant 
differences between the two groups were observed 

for the subscales of benefits (p= 0.05), barriers (p= 
0.00), seriousness (p= 0.03), and health motivation 
(p= 0.00). There were no significant differences in 
susceptibility (p= 0.39) between the two groups.

Logistic regression was conducted for those su-
bscales that demonstrated significant association 
with ever having a Pap smear. In this analysis, one 
component of HBM had significant odds ratios. 
The results revealed that the women with lower 
perceived barriers were somewhat more likely to 
perform Pap smear than those with greater percei-
ved barrier (OR= 0.23, 95% CI: 0.14, 0.38). The 
other components of CHBMS were not significant 
predictors for BSE performance (Table 4).

Indirect effect of demographic factors in Pap 
smear performance
Demographic factors include socio-demo-

graphic variables and knowledge had also indirect 
effect in behavior. In this study, multiple linear re-
gression analysis was used to assess the indirect 
predictors of performing Pap smear. In this model, 
perceived barrier was dependent variable and de-
mographic factors (socio-demographic variables 
and knowledge) were independent variables. 

Table 2.  Associations of demographic factors with Pap smear performance
B S.E. OR 95% C.I. for OR P

Age
        25-35
        35-45
       > 45

0.048
0.962
1.197
1.469

0.442
0.507
0.643

2.616
3.309
4.345

1.099
1.224
1.232

6.227
8.942
15.318

0.030
0.018
0.022

Contraception
Modern  

    Barrier/withdrawal
     Sterilization

.314
1.213
1.155
1.616

0.744
0.709
0.883

3.365
3.174
5.031

0.782
0.791
0.892

14.473
12.734
28.388

0.103
0.103
0.067

Heard/read about CC 0.542 0.249 1.719 1.055 2.802 0.030
Knowledge 0.209 0.068 1.232 1.079 1.407 0.002
Gravidity

1-2
  ≥ 3

0.037
0.604
1.490

0.597
0.700

1.829
4.439

0.567
1.127

5.898
17.489

0.312
0.033

Table 3.  Relation between HBM components and Pap smear test

Subscale Pap smear Yes
Mean (SD)

Pap smear No
Mean (SD) t P value

Perceived susceptibility
Perceived seriousness

Perceived benefits
Perceived barrier
Health motivation

2.13 (0.83)
3.11 (0.99)
4.54 (0.51)
2.04 (0.54)
4.62 (0.37)

2.21 (0.87)
3.31 (0.76)
4.47 (0.54)
2.52 (0.60)
4.47 (0.46)

-0.855
-2.139
2.007
-7.726
3.393

0.393
0.033
0.046
0.000
0.001
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Knowledge (p=0.001), number of pregnancy, 
and level of education were determinant factors of 
barrier and had indirect effects on Pap smear test. 
In this way, one unit change in knowledge scores 
decreased the amount of perceived barrier to 0.69 
(B= -0.69, P < 0.001). Also having college edu-
cation (B= -0.369, P= 0.002) and three or more 
than children (B= -0.409, P= 0.021) decreased the 
amount of perceived barrier. 

Discussion

According to the findings, the Iranian women 
seem to have moderate rates of Pap smear test 
(40.9%). Pap smear test among Iranian women is 
less than the studies performed in other countries, 
where it ranges from 77% to 84.7% (McFarland, 
2013; Leyva et al, 2006; Lee-Lin et al 2007; Byrd 
et al, 2007). The rate of performing Pap smear fo-
und here was nearly identical to other studies in Iran 
(Hajializadeh et al, 2013; Allahverdipour & Emami, 
2008) and previous studies conducted in the Muslim 
community of Turkish and Jordanian women (Ama-
rin et al, 2008; Reis et al, 2012). Therefore, the rate 
of cervical cancer screening behaviors among Irani-
an women is moderate and recognition of effective 
factors for improving behaviors is necessary. 

Some demographic factors including having he-
ard/read about cervical cancer, using of sterilization 
contraception methods, having knowledge about 
cervical cancer, increasing gravidity and age were 
significantly associated to Pap smear performance. 
Also, all of the factors except contraception method 
were the predictors of Pap smear performance.

Having knowledge about cervical cancer, 
increasing gravidity, and holding higher education 
degree were the indirect predictor of Pap smear 
performance through decrease of barriers.

Consistent to the other studies (Leyva et al, 2006; 
Amarin et al, 2008) in the present research, the wo-

men with higher children more likely to perform 
Pap smear. These women have a regular health care 
provider for children’s care who frequently infor-
med them about the importance of early detection 
of cancer. Also, these results support previous fin-
dings that well-educated women (McFarland, 2013; 
Leyva et al, 2006) are more likely to perform Pap 
smear. High education increases the knowledge 
and the Knowledge can increase the participati-
on in screening behavior (Hajializadeh et al, 2013; 
Allahverdipour & Emami, 2008). In this study, 
knowledge about cervical cancer was found to have 
direct and indirect effect (through barrier) in perfor-
ming Pap smear in Iranian women. It has been re-
vealed that as knowledge increase self-reliance, and 
self-respect and decrease barrier as well (Amarin et 
al, 2008; Avci, 2008; McFarland, 2003; Abotchie 
& Shokar, 2009; Allahverdipour & Emami, 2008; 
Keshavarz et al, 2011). Lack of knowledge about 
cervical cancer impress perceived barrier, this result 
support previous findings (Hajializadeh et al, 2013; 
Amarin et al, 2008; Austin et al, 2002; Keshavarz 
et al, 2011). Also these findings suggest the urgent 
need for increasing women’s knowledge about cer-
vical cancer and Pap smear test.

Concerning the HBM, the mean score of percei-
ved severity, benefits, and health motivation in the 
women with history of Pap smear performance was 
higher than the women without history of this test. 
The results of the study are consistent with the se-
veral studies (Hajializadeh et al, 2013; Leyva et al, 
2006; Abotchie & Shokar, 2009; Barata et al, 2008). 
The mean score of the perceived barriers in the wo-
men with the history of Pap smear performance 
was lower than the women without the history. This 
finding is consistent with this of other studies (Haji-
alizadeh et al, 2013; Leyva et al, 2006; McFarland, 
2003; Allahverdipour & Emami, 2008). 

Among the subscales only perceived barriers 
predicted Pap smear performance. This finding is 

Table 4.  Predictor factors of HBM component for Pap smear performance
HBM Components B S.E. OR 95% C.I. for OR P

Barrier
Benefit

Susceptibility
Severity

Motivation

-1.472
-0.193
0.189
-0.049
0.442

0.252
0.259
0.154
0.153
0.317

0.229
0.825
1.208
0.952
1.555

0.140
0.497
0.892
0.705
0.836

0.376
1.369
1.634
1.285
2.894

0.000
0.456
0.222
0.747
0.163
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consistent with other studies, as many studies have 
found perceived barriers as the most powerful pre-
dictor of Pap smear test (Hajializadeh et al, 2013; 
Austin et al, 2002; Amarin et al, 2008; Abotchie 
& Shokar, 2009; Allahverdipour & Emami, 2008; 
Chesun et al, 2012; Keshavarz et al, 2011). But, in 
contrast to HBM and consistent with the findings of 
other studies, perceived seriousness (Hajializadeh 
et al, 2013; Leyva  et al, 2006), perceived suscepti-
bility (McFarland, 2003; Austin et al, 2002), percei-
ved benefits (Leyva et al, 2006; Chesun et al, 2012) 
didn’t predict Pap smear performance. In a meta-
analysis, perceived barrier was a stronger predictor 
of screening behaviors than perceived susceptibility 
and perceived benefits. One explanation for these 
findings may be this fact that many women under-
stand that Pap smear successfully detects cervical 
cancer early and consider cervical cancer generally 
as a serious condition because it is fatal but they 
do not see themselves at risk and vulnerability to 
cervical cancer (Austin et al, 2002). Many resear-
chers have not included health motivation in cervi-
cal cancer screening research because this variable 
has been recently added to the HBM. Most of the 
women perceive the test as beneficial and important 
for early detection of cervical cancer, even who had 
never Pap smear test believed that the test is bene-
ficial and expressed the desire to be tested (Leyva 
et al, 2006; McFarland, 2003; Chesun et al, 2012).

In conclusion, for cancer education, more 
efforts to increase knowledge about cervical can-
cer, and eliminate the important barriers such as  
feeling embarrassment, fear of the test, lack of pri-
vacy, and painful Pap smear test, especially in low 
literate and women with low parity, are necessary. 

The findings of this study may not be generalized 
to all Iranian women because this study was based 
on a convenience sampling, therefore community-
based programs should be administered to different 
Iranian women groups to assess the actual rate of 
Pap smear performance and valid factors on them. 
Also, data completed by self report, inaccurate re-
call might adversely affect self-reports of Pap sme-
ar performance, which sometimes tend to be ove-
restimated, nonetheless, some studies suggest that 
self-reports provide a fairly accurate indication of 
screening behaviors (Gordon et al, 1993).
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Abstract

Introduction: Oral hygiene is considered as an 
important factor for maintaining oral health and 
general health. Inadequate implementation of oral 
hygiene care cause destruction of the supporting 
tissue of teeth, frequent occurrence of caries and 
its complications.

Aim: The aim of study was to evaluate oral health, 
periodontal status and hygiene habits of the 5th year 
students of Medical Faculty University of Nis.

Methods: Questionnaire was filled in by 43 
students (20 men and 23 women). The oral cav-
ity status and periodontal status was estimated by 
clinical examination conducted by one dentist. 

Results: The subjects ranged from 21-28 
years of age and overall mean age was 23.81 
± 1.59 years. The number of filled teeth were 
7.14±4.07; while the number of decayed teeth 
were 1.44±1.72. Plaque index according to Sill-
ness and Löe was Pi=1.12±0.32; supragingival 
Calculus index was CI=0.95±0.58; subgingival 
calculus index was CI=0.08±0.28. Gingival index 
showed mild gingival inflammation in all partici-
pants, while CPITN community periodontal index 
of treatment needs showed that basic periodontal 
therapy was necessary to be done. The majority 
of participants (69.77%) were brushing their te-
eth three times a day, but only 2.33% of partici-
pants were brushing their teeth once a day. The 
most frequent washing technique was combined 
(81.40% of participants). Single toothbrush is 
used for less than 3 months by majority of subjects 
(55.81%), while usage of additional instruments 

of oral hygiene once a day is reported by 83.72% 
of participant. Usage of mouth rinse solution is re-
ported by 48.84% of participants. More than half 
of participants (51.16%) consumed sweets every 
day. Current smokers were 34.88% while former 
smokers were 14.29% of participants. Researchers 
also noted that 23.26% were suffering from recur-
rent aphthous ulceration, 32.56% were suffering 
from viral infections, 18.60% were suffering from 
chronic disease and 41.46%. had some bad hab-
its like fingernail biting, grinding and clenching 
teeth. Various changes on tongue were found: Lin-
gua plicata 18.60%, Lingua geographica 9.30%, 
Papillitis 9.30% and coated tongue 16.28%. Can-
didosis were found with prevalence of 2.33%. 
Angular lesions in the form of Cheilitis angularis 
were detected with prevalence of 6.98%.

Conclusions: Based on conducted questi-
onnaire and analysis of obtained results it could 
be concluded that the oral health status of 5th year 
dental students of Medical Faculty University of 
Nis was satisfying. It is necessary to carry out 
additional procedures in terms of check –ups. The 
oral health education programs should be intensi-
fied to promote oral healthcare. 

Key words: periodontal status, oral health, 
dental students

Introduction

Oral health is an integral component of gene-
ral health. It can be defined as “a standard of he-
alth of the oral and related tissues which enables 
an individual to eat, speak, and socialize without 
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active disease, discomfort or embarrassment and 
which contributes to general well-being”(1). Oral 
health is important for physical and psychological 
well-being (2). There is evidence that oral health 
depends upon biological, social and environmen-
tal factors, mental and physical health (3-5). Rese-
arch in the past few years has revealed the causal 
link between oral diseases and systemic diseases.

Oral health knowledge is considered to be an 
essential prerequisite for health-related practices (6), 
and studies have shown that there is an association 
between increased knowledge and better oral health 
(7, 8). Those who have assimilated the knowledge 
and feel a sense of personal control over their oral 
health are more likely to adopt self-care practices (9).

Oral health has also been found to profoundly 
influence the quality of life. Dental caries and pe-
riodontal disease are the highly prevalent diseases 
in many populations. Different studies reported 
variations in prevalence of caries and periodon-
tal disease among different countries and among 
different sub-groups of the same society (10, 11). 
They are highly irreversible once they occur and 
also have complex etiology. Although primary 
preventive techniques exist, they do not confer to-
tal protection. 

Oral health affects people physically and psycho-
logically and influences how they grow, enjoy life, 
look, speak, chew, taste food and socialize, as well 
as their feelings of social well-being (12).

Students also represent part of this critical po-
pulation. Experimental consumption of alcohol 
and cigarettes (13) combined with poor oral habits 
during this period of growing up results in greater 
incidence of caries and periodontal diseases (14).

It is important for students to create healthy fo-
undation for long-term preserving of oral health by 
incorporating adequate attitudes and habits. Dental 
students, thanks to the improvements and perfecti-
on of their own behavior and attitudes towards oral 
health during their education (15-17) can certainly 
contribute to the population education.

A good quality of life is possible if students ma-
intain their oral health and become free of oral di-
sease. The level of oral health knowledge and prac-
tices of dental students is unknown and worthy of 
investigation. The Serbian students’ oral health and 
hygiene still have been not sufficiently studied.

Aim

The aim of the study was to evaluate oral he-
alth, periodontal status and hygiene habits among 
the 5th year students of Medical Faculty of Univer-
sity of Nis.

Methods

The research was carried out on 43 dental stu-
dents (fifth year of study). The study was conduc-
ted according to the protocol- Attachment 1. Qu-
estionnaire was filled in by 43 students (20 men 
and 23 women). 

The survey procedures were designed to pro-
tect students’ privacy and to allow anonymous 
participation. The oral cavity status and periodon-
tal status was estimated by clinical examination 
conducted by one dentist with the use of a dental 
chair, with artificial lighting by means of a basic 
diagnostic set: a dental probe, a dental mirror and 
a WHO (World Health Organization) periodontal 
probe. Dental caries was diagnosed by visual ex-
amination, using a probe and a dental mirror uti-
lizing the criteria recommended by the WHO.

Continuous (measurable) data were expresse-
sed as mean value ± standard deviation (mean±sd). 
Discontinuous (attribute) data were presented as 
frequency and percentage.

Results

Out of 43 participants, 23 (53.49%) were fe-
male (Table 1). 
Table 1.  Gender structure of participants

Gender Number of patients
Female 23 (53.49%)
Male 20 (46.51%)
Total 43 (100%)

The subjects ranged from 21 - 28 years of age 
and overall mean age was 23.81 ± 1.59 years. 

The oral status in participants was sho-
wed in Table 2. The number of filled teeth were 
7.14±4.07; while the number of decayed teeth 
were 1.44±1.72.

Periodontal health status in participants was 
showed in Table 3. Oral Hygiene Indices Simplifi-
ed (OHI-S) of Greene and Vermillion (1964) were 



1140

HealthMED - Volume 8 / Number 10 / 2014

Journal of Society for development in new net environment in B&H

approximately the same: Plaque index according 
to Sillness and Löe (1964) Pi=1.12±0.32; supra-
gingival Calculus index CI=0.95±0.58; subgingi-
val calculus index SCI=0.08±0.28. Plaque index 
showed that dental plaque was covered more than 
one third, but less than two third of the tooth sur-
face (Table 3). 
Table 2.  Oral status in participants (mean±sd)

Number of extracted teeth 1.35 ± 1.51
Number of fixed bridges 0.19 ± 0.59
Decayed teeth 1.44 ± 1.72
Filled teeth 7.14 ± 4.07
I class 3.93 ± 2.47
II class 2.47 ± 2.33
III class 0.42 ±  1.05
IV class 0.00 ± 0
V class 0.28 ± 0.88
VI class 0.02 ± 0.15

Table 3.  Periodontal status in participants (mean±sd)
Pi 1.12 ± 0.32
BI 1.00 ± 0.31
Gi 1.00 ± 0.31
Ci 0.95 ± 0.58

SCI 0.08 ± 0.28
PDI 4.07 ± 0.26

CPITN 2.02 ± 0.41

Gingival health evaluation was conducted by 
using gingival index according to Sillness and 
Löe (1964). Gingival index showed mild gingi-
val inflammation in all participants, while CPITN 
community periodontal index of treatment needs 
showed that basic periodontal therapy was neces-
sary to be done (Table 3). 

All of 43 participants (100%) were using to-
othbrush and toothpaste for oral hygiene, daily. 
The majority of participants (69.77%) were bru-
shing their teeth three times a day, but only 2.33% 
of participants were brushing their teeth once a 
day. The most frequent washing technique was 
combined (81.40% of participants). Single toothb-
rush is used for less than 3 months by majority of 
subjects (55.81%), while usage of additional in-
struments (dental floss and interdental brushes) of 
oral hygiene once a day is reported by 83.72% of 
participant and usage of mouth rinse solution is 
reported by 48.84% of participants (Table 4).

More than half of participants (51.16%) con-
sumed sweets every day. Current smokers were 
15 participants (34.88%). Former smokers were 
4 participants (14.29%). The percent of the parti-
cipants who were suffering from chronic disease 
were 18.60% (Table 4).
Table 5.  Health status of oral mucosa in participants

Recurrent aphthous ulceration 10 23.26%
Viral infection 14 32.56%

Bad habits (fingernail biting. 
chewing pens, grinding and 

clenching teeth)
17 41.46%

Lingua plicata 8 18.60%
Lingua geographica 4 9.30%

Papillitis 4 9.30%
Coated tongue 7 16.28%
Lingua glabra 0 0.00%

Cheilitis angularis 3 6.98%
Candidosis 1 2.33%

Table 4.  Results of maintaining oral hygiene and bad habits 
Using of toothbrush 43 100.00%

Using of additional instruments of oral hygiene once a 
day (dental floss, interdental brushes) 36 83.72%

Using of mouth rinse solution 21 48.84%
Frequency of teeth brushing (1x, 2x, 3x) 1 (2.33%) 12 (27.91%) 30 (69.77%)

Brushing movements (↕, ↔, mixed) 5 (11.63%) 3 (6.98%) 35 (81.40%)
Changing of toothbrush (3m, 6m, 1 year) 24 (55.81%) 16 (37.21%) 3 (6.98%)

Consumption of sweets (everyday, sometimes) 22 (51.16%) 21 (48.84%)
Active smokers 15 34.88%
Former smokers 4 14.29%

Drugs using 3 7.14%
Chronic disease 8 18.60%
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According to anamnesis, it was observed that 
23.26% of participants were suffering from recu-
rrent aphthous ulceration, 32.56% of participants 
were suffering from viral infections. Researchers 
also noted some bad habits like fingernail biting, 
chewing pens, grinding and clenching teeth in 
41.46%. of participants.

Various changes on tongue were found in par-
ticipants: Lingua plicata -18.60%, Lingua ge-
ographica -9.30%, Papillitis 9.30% and coated 
tongue -16.28%. Candidosis were found in parti-
cipant with prevalence of 2.33%. Angular lesions 
in the form of Cheilitis angularis were detected in 
participants with prevalence of 6.98% (Table 5).

Disscusion

This study revealed that oral hygiene status of 
students of 5th year of Medical faculty, Univer-
sity of Nish were satisfying, according to results 
of oral hygiene indices which were low. Evidence 
had showed that strong knowledge of oral health 
demonstrates better oral care practice (18). 

It is advised by the American Dental Associa-
tion that the teeth should be brushed at least twice 
a day (19) and tooth floss should be used at least 
once a day (20). In this study, of all the students, 
observed to perform oral care, the rate of the ones 
stating to perform it three times a day was 69.77%. 
The rate was observed to be higher than that of 
Kirtiloglu et al. (21) (68%) obtained in a study 
carried out on non-dental university students in 
Turkey, but in Rimondini et al. (22) study, the rate 
was higher (92.1%) than in this study. The rate for 
daily flossing (83.72%) was higher than those re-
ported in other studies from Canada (23) (22.3% 
in 1992), the USA (24) (31.6% in 1989), and Sin-
gaporen (25) (35.0%). 

Different studies (26.27) estimated the links 
between oral health and oral hygiene habits. In 
this study, plaque index was determined as mean 
value ± standard deviation (1.12 ±0.32) and it was 
approximately the same like in Akar et al.(28) 
study where plaque index was 1.01 (±0.40). No 
relationship was observed between the plaque 
index value and the methods and frequencies of 
oral health care. Only 34.88% of students were cu-
rrent smokers and 14. 29% were former smokers, 
which confirmed the fact that students are familiar 

with the importance of bad influence of cigarette 
smoke on their health. 

Oral health is important component of general 
well being and it greatly affects quality of life 
of an individual (29). It is important for adoles-
cents to create healthy foundation for long-term 
preserving of oral health by incorporating adequ-
ate attitudes and habits. Dental students, thanks 
to the improvements and perfection of their own 
behavior and attitudes towards oral health during 
their education (30- 32) can certainly contribu-
te to the population education. This is especially 
important in case of their colleagues from other 
faculties who often lack the proper awarene-
ss about oral health and its importance. Dental 
students should be a role-model for their collea-
gues and patients, teaching them the importance 
of oral hygiene habits and attitudes based on self 
protection principles (frequent tooth brushing, 
reduced consumption of refined carbohydrates, 
fluoride usage) and regular utilization of dental 
services (33).

Conclusion

Based on conducted questionnaire and analysis 
of obtained results it could be concluded that the 
oral health status of the 5th year dental students of 
Medical Faculty University of Nis was satisfying. 
It is necessary to carry out additional procedures in 
terms of check-ups, basic periodontal therapy and 
remotivation. The oral health education programs 
should be intensified to promote oral healthcare a 
lifelong practice.
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Attached 1
Gender  Male  Female  Age__________

Number of extracted teeth  _______
Number of fixed bridges  _______
Filled teeth     _______ 
I kl _____,  II kl _____,  III kl _____,  IV kl _____,  V kl _____ 
Number of fixed bridges  _______

Periodontal Status
Pl _____  BI _____  CPITN _____ 
CI _____  Gi _____
SCI _____   PDI _____

Questionary
1. Using toothbrush?       + −
2. Using of mouth rinse solution?    + −
3. Using of additional instruments of oral hygiene 
 once a day (dental floss, interdental brushes)   +  −
4. How many times per day You brushing teeth?  1x 2x 3x
5. Brushing movements?       ↕ ↔  combinated
6. Changing of toothbrush      3m 6m 1year more
7. Sweet consumption      every day sometimes
8. Active smoker      + − 
9. Former smoker      + −
10. Using Medicaments     + −
11. Which one?     _______________________________
12. Chronic disease       + −
13. Which one?     _______________________________
14. Afte       + −
15. Viral infections       + −
16. Bad habits (fingernail bitting, chewing pens etc)  + −
17. Lingua plicata       +  − 
18. Lingua geographica     + − 

 Papillitis       +  −
 Coated lingua      +  −
 Cheilitis angularis     +  −
 Candidosis       +  −

19.  Additional _________________________________________________ 
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Abstract

Background and objectives: UTIs, are the most 
common bacterial infections in childhood while 
common in adults and women are more vulnera-
ble to UTI development than men. Since the delay 
in diagnosis and suitable diagnosis can bring about 
irreversible outcomes such as renal chronic failure, 
it is necessary to treat UTI after its diagnosis.

As bacteria sensitivity to antibiotics vary over 
time and from place to place and suitable antibiotics 
is necessary to the treatment of UTI, the present stu-
dy was carried out to identify the most effective an-
tibiotic against bacteria producing UTI in Salmas.

Methods: this study was done on 573 paitients 
referring to one of private laboratories in Salmas 
city, of whom 396 and 177 were women and men, 
respectively. The urine samples taken from the pa-
tients were cultivated in the EMB and Blood Agar 
environments. By means of biochemical tests, the 
UT1-inducing bacteria were identified and antibi-
ogram was done only on E.coli biases. Of positive 
cultures, (the cultures with over 105 colonies) half 
of McFarland was provided and antibiogrammed 
in the culture environment of Mueller-Hinton 
agar. The diameter of auras of non-growth was 
measured with specific ruler and the results were 
divided into sensitive, semi- sensitive and resistant 
groups based on CLSI standard table.

Results: Of the total 573 samples, 103 were 
positive (68 women and 35 men) of which 70 
samples (68%) were related to E.coli. therefore, 
the most likely cause of UTI was determined to 
be E.coli other isolated bacteria were: Staphylo-
coccus saprophyticus, 13 samples (12.6%), En-
trobacter (6.8%), proteus 5 samples (4.8%), and 
Klebsiella pneumoniae 4 samples (3.9%), strepto-
coccus and pseudomonas 2 samples (1.19%).

Conclusion: E. coli is the most common pat-
hogen of urine infection but its drug sensitivity 
is different in different regions. In Salmas city, 
the most effective antibiotics are nitrofurantoin, 
ceftriaxone, amikacin, nalidixic acid, respectively, 
against E. coli which has the greatest resistance to 
ampicillin, and co-trimoxazole.

Key words: E. coli, UTI, drug sensitivity, Salmas

Introduction

Although most bacterial diseases have been di-
sappeared by preventive actions such as vaccina-
tion, UTI has remained as the most common bac-
terial infection among children and adults and a 
big health problem all over the world (1). The rate 
of incidence of UTI is greater in females than in 
males due to the fact that the urine trace is shorter 
in females which increases the access of bacteria 
to bladder and that the females’ urine tract opens 
near the source of bacteria (vagina) (2).

The most common cause of UTI (80%) is the 
presence of E. coli strains in the colon but other 
bacteria such as Klebsiella, proteus, pseudomo-
nas, Entrobacter, Staphylococcus saprophyticus, 
and protozoans may result in UTI (1-9, 11, 13, 
14). UTI is of great importance in the breast fed 
and children because it is unknown and with out 
any sign (2, 3, 6, 15). Therefore, lack of diagnosis 
and duly treatment can bring about chronic renal 
failure, tissue damage, scar and disorder of renal 
performance. The rapid treatment of UTIs by su-
itable drgs before the result of culture and antibi-
ogram is determined plays an important role in 
prevention from producing scars in kidneys. Since 
the drug sensitivity and resistance UTI- inducing 
bacteria are different in different places to antibi-
otics, the present study was carried out to identify 
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the most effective antibiotics against UTI- indu-
cing bacteria in Salmas so that suitable prescripti-
on of antibiotics reduces then undue consumption 
of other antibiotics. 

Material & methods

The present study was done on 573 patients sus-
picious to UTI who referred to private laboratori-
es in Salmas in 2012. The clean catch mid stream 
specimens taken from patients were cultivated in 
environments of Blood Agar and EMB and after 48 
h of incubation, the positive cultures were specifi-
ed (>105 CFU/ml). After biochemical tests such as 
indole, methyl red, citrate, catalase test, coagulase, 
were done and TSI culture environment was used, 
the UTI- inducing bacteria were identified at the 
extent of genus. As E.coli was supposed to be the 
most common pathogen, the antibiotic sensitivity 
test was done on E.coli specimens. 

As Agar diffusion disc method is one of the po-
pular method confirmed by CLSI, it can be used to 
determine the drug sensitivity of microorganism if 
valid antibiotic discs are applied (17). The present 
study was carried out through Iranian discs (padtan 
Teb)in Kirby-Bauer method on E.coli specimens. 
To do so, E.coli containing cultures were used to 
provide bacterial suspension according to Mc Far-
land No 0.5 tube. Using sterile swap, we cultivated 
some of the obtained suspension on Mueller-Hinton 
agar plate. Then, with sterile pence, Iran-made an-
tibiotic discs (Padtan Teb) containing & discs of ni-
trofurantoin, nalidixic acid, amikacin, gentamicin, 
gentamicin, ceftriaxone, ampicillin, co-trimoxazole 
were place on the plate and zones was measured 
with special ruler and the results were divided into 
sensitive, intermediate, and resistant groups based 
on CLSI for each antibiotic. E.coli ATCC 25922 
was used as quality control.

Results

Of the 573 patients referring to laboratory, 396 
(69/11%) and 177 (30/89%) were female and male, 
respectively . of the 573 samples of culture, 103 
were positive (cultures containing 105 CFU/ml or 
more) of which 68 and 35 were females and males, 
respectively. The contamination rate was 1/94 for 
female to males (approximately 2 times) (Table 1).

Table 1. Total number of patients according to sex 
and their contamination

SexNpercentN of infectedpercent
female36969.116866
male17730.893534
sum573100103100

The most common pathogen isolated from pati-
ents samples was E.coli which was allocated to of 
103 positive samples. (68%). The remaining 32% 
belonged to bacteria of Staphylococcus saprophyti-
cus, Entrobacter spp, Proteus spp, Klebsiella spp, 
Streptococcus spp and Pseudomonas spp the num-
ber and percentage of which are shown in table 2. 

Table 2. The frequency of isolated bacteria 
from positive cultures

Frequency
Bacteria

percentN
68%70E. coli

12.62%13Staphylococcus saprophyticus
6.80%7Entrobacter spp
4.85%5Proteus spp
3.88%4Klebsiella spp
1.94%2Streptococcus sp
1.94%2Pseudomonas spp
100%103Sum

As the youngest and oldest contaminated subject 
were 2-65 years old, the patients were classified in 
7 age groups of 1-10, 11-20, 21- 30, 31-40, 41-50, 
51-60, and 61-70, the frequency of contaminated of 
each group is shown in table 3 in terms of sex.

As seen, the greatest number of contaminated 
subject was in 1-10 age group at 63, with 40 fe-
males and 23 males. The least number of was at 
11-20 age group at 3, all of whom were female. 
The age group of 51-60 stood at the second place 
in terms of contamination at the number of 12, 8 
and 4 of whom were female and male, respectively. 
As seen in table 3, the number of contaminations is 
higher among females than male in all groups. 

As mentioned before, regarding E.coli to be the 
most common pathogen of UTI, the antibiotic sen-
sitivity test was done onlyn on E.coli specimens.

The antibiotics used were nitrofurantoin (300 
µg), nalidixic acid (30 µg), amikacin (30 µg), gen-
tamicin (10 µg), ciprofloxacin (5 µg), ceftriaxone 
(30 µg), ampicillin (10 µg) and co-trimoxazole 
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(1.25 µg/23.75 µg) and the results of antibiogram 
were as the following. Of the 70 positive cultures 
of E.coli, 61 were sensitive to nitrofurantoin. The 
number of resistant strains were 2 and that of in-
termediate was 7. The least effective antibiotic 
was co-trimoxazole for which 18, 9 and 43 were 
reported to be sensitive, intermediate and resis-
tant, respectively. The results of antibiogram are 
shown in table 4. 
Table 4. The results of antibiogram of 70 Ecoli 
categories (the numbers are in percentage). S: 
Sensitive I: Intermediate R: Resistant

RISDrug
3))210))787))61Nitrofurantoin
10))76))484))59Ceftriaxone
21))1526))1853))37Amikacin
41))2910))749))34Nalidixic acid
46))3219))645))32Gentamycin
46))3216))1138))27Ciprofloxacin
53))3717))1230))21Ampicillin
61))4313))926))18Co-trimoxazole

Regarding table 4, the drugs of Nitrofurantoin, 
Ceftriaxone, Amikacin, and Nalidixic acid are the 
most effective against E.coli, respectively. More 
than half of E.coli cases showed no resistance to 
Ampicillin, and co-trimoxazole.

Discussion

UTIs are a serious health problem which milli-
ons of people suffer from yearly(1, 2, 10, 25). In 
the U.S.A, 3.5 billion dollars is spent for the tre-
atment of UTI annually(10). 

UTIs are the second common infection in body 
which are more common in females, in that the-

ir incidence is 3-5% and 1% in women and boys, 
respectively(16, 19). UTIs are seen in all age ran-
ges but they are of great importance in the breast-
fed and children because it is symptom-free and 
delayed treatment can bring about chronic renal 
failure, tissue damage, scar, and disorder in kid-
ney operation(2, 3, 6, 15). The rapid treatment of 
UTIs with suitable medication before the result of 
antibiogram plays unimportant role in preventing 
from the mentioned symptoms. 

It has been proved tha E.coli is the most 
common bacterium producing UTIs (1-8, 13-20, 
23-32) . In the present study on 573 patients re-
ferring to a private laboratory in Salmas, this issue 
was confirmed for E.coli to be the most common 
pathogen of UTI (68%). 

In Fesharaki Nia et al.(19) study, E.coli was in-
volved in 75% of UTI in children.

In Rolf Beetz et al. (20) study in Germany, 
E.coli was known to be the most common patho-
gen at 63%, in consistency with ours. they expre-
ssed that resistance to Ampicillin has increased in 
a variety of places remarkably during the last 20 
years. In Fatemeh Fallah et al.(16) study, E.coli is 
reported to be the most common pathogen isolated 
from UTI at 75%. In our study, the second most 
common pathogen is Staphylococcus saprophyti-
cus the same as that in Saraj et al.(21) study in 
Ahvaz. In our study, the newborn and children 
under 10 years old consisted the greatest number 
of the subject inflicted with UTI (61.16%). The 
rate of infection with UTI is different for chil-
dren in the studies. For example, in Fesharaki Nia 
et al.(19) studyit was 73.8% while in Sorkhi et 
al.(22), Ghadamli et al.(23), Ghazi Moghadam et 
al.(24), it was 81%, 86.5% and 58%, respectively. 

Table 3.  The frequency of contaminated subjects in age groups separated by sex. (NR : not reported)
 sex

 Age groupsFemaleMalePercentPercent

1-10402338.8322.33
11-203NR2.910
21-30423.881.94
31-40524.851.94
41-50433.882.91
51-60847.773.88
6170413.881
Sum68356634
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Despite the different rates of infliction, E.coli has 
been reported to be the most common pathogen.

The drug resistance to microorganisms produ-
cing UTI is increasing and the bacteria sensitivity 
to antibiotics is changing; therefore, this study 
aimed at determining the most effective antibio-
tic against UTI in Salmas to get a way to reduce 
taking antibiotics. For example, in V, Kumamoto 
et al.(25) studyin Japan (2000), the most effective 
medications were co-trimoxazole, and ampicillin 
while in our study these were the least effective 
ones. Fatemeh Fallah reported(16) the resistance 
to co-trimoxazole as 55.6% which is consistent 
with our study. Fesharaki Nia et al.(19) reportedt-
he sensitivity of E.coli to ceftriaxone and co-tri-
moxazole at 71.4% and 69%. Reygaert Wanda in 
the USA reported(11) drug resistance of E.coli to 
Nitrofurantoin, and Ceftriaxone negligible at 6% 
while the greatest resistance was to Ampicillin. 
(78%). The resistance to Ciprofloxacin was repor-
ted to be 41%, consistent with our study. 

In Younis et al.(26)Study, the maximum resi-
stance is related to ampicillin & co-trimoxazole 
comparing the results of studies carried out in Iran 
and other parts of the world, one can conclude that 
the efficacy of each drug differs from place to pace, 
showing that investigation of drug sensitivity of 
bacteria must be performed regularly so that the 
most effective medication is specified to prevent 
treatment failure. Akbari-Nakhjavani et al.(27) stu-
dyconfirms this claim. These researchers studied 
the effect of Nalidixic acid, ofloxacin, Norfloxacin 
and Ciprofloxacin on the E. Coli isolated from hos-
pitalized patients in several hospitals.

In this research, Nitrofurantoin, and Ceftriaxo-
ne were reported to be the most effective drugs 
and E.coli showed the least resistance to these two 
drugs. In Rahem Khoshbakht et al. (28) Study, 
E.coli was the most common pathogen of UTI. In 
their study, Nitrofurantoin and Ciprofloxacin were 
the most effective drug and Ampicillin and co-tri-
moxazole the least effective drugs, as confirmed 
by our study. The E.coli sensitivity to Nitrofuran-
toin was 90.78%. In another study by Dr. Sedighi 
et al.(29) in Hamedan, Nitrofurantoin was deter-
mined to be the most effective drug against E.coli.

In K.D. Deshpande et al. (17) Studyin India, 
E.coli was recognized to be the most common 
bacterium of UTI at 59.2% but their antibiogram 

result showed the E.coli sensitivityto Ceftriaxone 
at 36.4%, in contrast with 84% in our study. In-
stead, the E.coli sensitivity to Nitrofurantoin has 
been reported to be 84%. 

Due to sensitivity of E.coli to Nitrofurantoin, 
the low consumption of this drug and its resistance 
to ampicillin are attributed to cellular wall (presen-
ce of impermeable external membrane), existence 
of 10 Betalactamaze enzyme in E.coli strains or 
the wide consumption of this drug.

In Allen. R et al.(30) study in England, the 
resistance to Ampicillin was 53% in consistence 
with our study. Although the effect of antibiotics is 
different in vitro and in vivo conditions, our study 
showed that over 80% of UTIs in Salmas can be 
treated with administration of Nitrofurantoin and 
Ceftriaxone. Also, treatment with co-trimoxazole 
and ampicillin may fail in 70% of cases. Sensiti-
vity to ampicillin and Nalidixic acid was accepta-
ble while it is suggested that the tests to investigate 
the medication sensitivity are performed regularly 
as the sensitivity and resistance of UTI-inducing 
agents to antibiotics vary since the greatest amou-
nt of UTI is seen in under-eleven-year age range, it 
is worth mentioning that children may not express 
their concern at this age. Therefore, the parents are 
advised to refer to medical labs once a year to test 
their children for the amount of UTI. The parents’ 
inattention may bring irreversible outcomes.

Conclusion

It is undoubted that E.coli is the major patho-
gen of UTIs. The studies have shown that medi-
cation sensitivity of this bacterium differs from a 
city to another city. The physicians of Salmas are 
recommended to introduce and refer their patients 
for urine culture and antibiogram to labs before 
administering antibiotics to their patients so that 
antibiotics are not taken unduely. They must ba-
ses their prescription on E.coli and prescribe the 
most effective drugs consisting of Nitrofurantoin, 
Ceftriaxone, and Nalidixic acid. The resistance of 
E.coli to Ampicillin and co-trimoxazole was seen 
to be high although there is no significance diffe-
rence in terms of study place. 
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Abstract

To investigate the relationship between Body 
Mass Index (BMI) and asthma symptoms in adoles-
cents between 13 and 14 years, to estimate the pre-
valence of obesity in this age group. This is a cross-
sectional study with a quantitative approach which 
was rated the Body Mass Index (BMI) and applied 
the Questionnaire International Study of asthma and 
Allergies in Childhood (ISAAC) phase III (asthma 
module) to determine the prevalence of asthma and 
related symptoms, as well as its severity in 85teena-
gers. According to the assessment of asthma in rela-
tion to BMI, it was found that there were significant 
findings, as well as in males and females. However, 
the association between BMI and asthma symp-
toms, there was a significant association to present 
as disturbed sleep and impaired speech. 

Conclusions: In this sample the prevalence of 
obesity was low, this fact may have contributed to 
the nonsignificant findings betweenasthma and BMI.

Key words: Obesity; Body Mass Index; Asthma.

Introduction

Asthma is a chronic inflammatory disease ha-
ving as main characteristic the airway hyperres-
ponsiveness associated with variable airflow limi-
tation that may be reversible either spontaneously 
or with treatment [1]. It is one of the most common 
childhood diseases, chronic respiratory disease 
constituting the most commune among children 
and adolescents. According to the Department of 

the Unified Health System (DATASUL) asthma in 
2005 was responsible for 18.7% of hospitalizati-
ons for problems respiratórios [2].

Predisposing factors for the onset of asthma 
symptoms are numerous, among them stand out res-
piratory infections, exposure to environmental aller-
gens, family history of asthma, breastfeeding and 
drug use. Respiratory infections of viral origin are 
regarded as the most important factor in the onset of 
symptoms in children under five years. Among the 
most important environmental pollutants are expo-
sure to passive smoke and carbon dioxide [3].

From the 90’s various research has been poin-
ting an association between increased body mass 
index (BMI) and the prevalence of asthma. This 
association was seen initially in children and 
adults in more recently. Longitudinal studies indi-
cate a relationship between the rise in obesity and 
the incidence of asthma [1].

Obesity has been recognized as a health problem 
that can trigger other diseases and have a chronic 
character [4]. In Brazil, its prevalence varies accor-
ding to the region of the country. In studies Abran-
teset al.[5] observed a prevalence of obesity in chil-
dren aged 8.2 to 11.9%, and teens of 6.6 and 8.4% 
in the Northeast and Southeast, respectively. Other 
studies conducted in the cities of São Paulo (SP) 
and Salvador (BA) found a prevalence of obesity of 
10.5 schoolchildren in public schools and 15.8% in 
students from private schools [6].

With the increasing prevalence of obesity and 
asthma several surveys began investigating the 
relationship between these two diseases by age. 

Prevalence of obesity and relationship with 
body mass index and symptoms of asthma in 
adolescents
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Obesity presents associated with various comor-
bidities (diabetes mellitus, cardiovascular disease, 
dyslipidemia, among others) and asthma by ha-
ving shortness of breath and chest pain hinders the 
activities of everyday life and eventually results in 
sedentarism [6].

Asthma and obesity are conditions that pose pu-
blic health problems, which some studies suggest 
obesity as a risk factor for asthma and vice versa. 
How to find the existence of this relationship is 
still under discussion, we realized the need and 
importance of studying a possible association of 
these two diseases, because only by knowing the 
causes and repercussions of both cause in people’s 
lives is that actions of health promotion can be 
drawn, benefiting not only the individual but the 
whole community.

The present study aims to identify the preva-
lence and symptoms of asthmaand to investigate 
the relationship between Body Mass Index (BMI) 
and asthma symptoms in adolescents between 13 
and 14 years, to estimate the prevalence of obesity 
in this age group.

Methods

This study is a cross-sectional quantitative held 
in two public schools in the city of Cajazeiras - PB 
developed in May April and May 2012. It was ini-
tially made   contact with teens to explain the objec-
tives and procedures of the research and deliver 
the terms of consent (IC) for parents and / or guar-
dians to sign. In another day it was performed the 
anthropometric measurements and it was applied 
the questionnaire on asthma in a private room at 
the school by two trained researchers. Only ado-
lescents who gave informed consent signed by the 
responsible role in the research. To determine the 
prevalence of asthma and related symptoms it was 
applied the ISAAC phase III (asthma module).

We interviewe d  85 adolescents 13-14 years, 
54, 2% were female and 45.8% male. The 85 tee-
nagers who participated in the study were divided 
into four groups: 4.8% undernourished, eutrophic 
69, 4%, 17.6% overweight and 8.2% obese.

The study inc luded adolescents of both gen-
ders, aged between 13 and 14 years and excluded 
adolescents who had respiratory diseases. Anthro-
pometric measurements were used a digital scale 

(brand: G-Tech/Glass 200; manufacturer: Tech) to 
evaluate the weight capacity of 180 kg and sen-
sitivity of 100g, a stadiometer aluminum (brand: 
Sanny) to measure the height. BMI (kg/m2) was 
calculated and  compared to the values   used by 
NCHS, and nutritional status according to the re-
commendations of the World Health Organization 
(WHO), in which individuals with a BMI below 
the fifth percentile were classified as malnouris-
hed; eutrophic with BMI at or above the fifth per-
centile and below 85, overweight with a BMI at 
or above the 85th percentile and below 95, and 
obese with a BMI at or above the 957 percentile. 
To determine the prevalence of asthma and rela-
ted symptoms, as well as its severity was used the 
ISAAC phase III (asthma module) [8]. This rese-
arch follows the Resolution 196/96 regulating the 
human research in Brazil and was approved by the 
Ethics Committee of the Faculdade Santa Maria, 
under the Protocol 04638112.7.0000.5180.

The data were recorded in the database of the 
computer program SPSS (Statistical Package for 
Social Sciences) for Windows, version 15.0, and 
analyzed using descriptive and inferential stati-
stics. For descriptive procedures were presented 
gross and relative measures (frequencies and per-
centages), m e asures of central tenden c y (mean 
and median) a nd variability (standard  deviation 
and range). The statistical inference procedures, in 
turn, were performed by calculating the odds ra-
tio (odds ratio), which estimates the risk of certain 
characteristic occurs through another (in this case, 
asthma based on BMI) and by means of Chi-squ-
are test, which identifies associations between va-
riables. Finally, for the interpretation of the infor-
mation, we adopted a confidence interval of 95% 
and a significance level of 5% (p <0,05).

Results

To calculate the odds ratio (odds ratio) of pre-
senting features and symptoms of asthma based on 
BMI, participants were divided into two groups: 
those with more than 50 percentile (higher standard 
group) and those with percentile or less 50 (gro-
up criteria below). Participants who were normal 
weight had less chance, odds ratio (OR) of less than 
1, having been diagnosed with asthma have whee-
zing after exercise presented, have filed nocturnal 
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cough and had to have made   some crisis. Howe-
ver, since their confidence intervals were maximum 
greater than 1, these results can not be considered 
significant statistical poi n t of view. These same 
findings were observed in other variables, so that 
a BMI lower or higher than the median of the 50th 
percentile is not a risk factor for presenting all the 

characteristics and sympt o ms investigated. Des-
criptive and inferential data are detailed in Table 1.

In order to check these symptoms by taking as 
basis the gender of the participants also have cal-
culated the chances of developing such symptoms 
as a function of BMI percentile. These previous 
results which were not observed significant chan-

Table 1.  Evaluation of wheezing / asthma based on BMI

Variables Esp.
Percentile>50 Percentile ≤ 50

OR
IC 95%

F % f % Min. Max.

Wheezing sometimes Yes 11 12.9 7 8.2 1.71 0.59 4.97No 32 37.6 35 41.2

Wheezing in the last 12 months Yes 5 5.9 4 4.7 1.25 0.31 5.01No 38 44.7 38 44.7

Some crisis Yes 4 4.8 4 4.8 0.94 0.22 4.07No 39 46.4 37 44.0

Disturbed sleep Yes 6 7.1 3 3.5 2.10 0.49 9.05No 37 43.5 39 45.9

Impaired speech Yes 3 3.5 1 1.2 3.07 0.30 30.81No 40 47.1 41 48.2

Asthamever Yes 4 4.7 6 7.1 0.61 0.16 2.35No 39 45.9 36 42.4

Wheezing after exercise Yes 6 7.1 9 10.6 0.59 0.19 1.84No 37 43.5 33 38.8

Nocturnalcough Yes 12 14.1 13 15.3 0.86 0.33 2.19No 31 36.5 29 34.1
Legend: Esp.: Specification, OR: odds ratio, CI: confidence interval.

Table 2.  Evaluation of wheezing / asthma based on BMI in males and females

Variables
Percentile>50 Percentile≤ 50

OR
IC 95%

Yes (%) No (%) Yes (%) No (%) Mín. Máx

Wheezingsometimes Male 7.7 48.7 2.6 41.0 2.52 0.23 26.72
Female 17.4 28.3 13.0 41.3 1.94 0.54 6.95

Wheezing in the last 
12 months

Male 5.1 51.3 2.6 41.0 1.60 0.13 19.27
Female 6.5 39.1 6.5 47.8 1.22 0.21 6.80

Some crisis Male 5.1 51.3 2.6 41.0 1.60 0.13 19.27
Female 4.4 42.2 6.7 46.7 0.73 0.11 4.89

Disturbedsleep Male 7.7 48.7 0.0 43.6 - - -
Female 6.5 39.1 6.5 47.8 1.22 0.21 6.80

Impaired speech Male 2.6 53.8 0.0 43.6 - - -
Female 4.3 41.3 2.2 52.2 2.52 0.21 30.01

Asthamever Male 7.7 48.7 10.3 33.3 0.51 0.09 2.68
Female 2.2 43.5 4.3 50.0 0.57 0.04 6.82

Wheezingafterexercise Male 10.3 46.2 7.7 35.9 1.03 0.19 5.41
Female 4.3 41.3 13.0 41.3 0.33 0.06 1.86

Nocturnalcough Male 10.3 46.2 7.7 35.9 1.03 0.19 5.41
Female 17.4 28.3 21.7 32.6 0.92 0.28 3.03

Legend: Esp.: Specification, OR: odds ratio, CI: confidence interval.
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ces between variables in participants males and 
females (Table 2).

Association between asthma symptoms and 
BMI
Nutritional status, in each corresponding group, 

was also assessed in terms of asthma symptoms. 
It was found that wheezing present, is sometimes 
in the past 12 months or after exercise, as well as 
having presented the crisis, having been diagnosed 
with asthma and provide nighttime cough are not 
associated with nutritional status statistical criteria, 
since with p> 0.05. However, there was a significant 
association to present as disturbed sleep (p<0,02) 
and impaired speech (p<0,01). That is, participants 
that have these characteristics are associated with 
the upper 95 percentile, or obesity. However, it 
emphasizes the importance of replication of such 
information with larger sample, since most of the 
subjects in this study belonged to the group of nor-
mal weight, having low effective sample the other 
groups. These data are detailed in Table 3.

Discussion

The relationship between BMI and asthma has 
tornadobastante evident through clinical and expe-

rimental studies. There are several methods propo-
sed to explain the relationship between obesity and 
asthma, but there is no conclusive answer. Accor-
ding to the results of the Household Budget Survey 
(HBS) from 2008 to 2009 conducted by IBGE in 
partnership with the Ministry of Health the weight 
of Brazilians has increased in recent years. The 
proportion of boys and young men 10-19 years old 
overweight increased from 3.7% (1974-75) to 21.7% 
(2008-09) and among girls and young women the 
growth of overweight was 7.6% to 19.4%. weight 
gain in adolescents 10 to 19 years was continued for 
the last 34 years, being more visible in males as their 
index rose from 3.7% to 21, 7%. Among the young 
statistics from 7.6% to 19% between 1974-75 and 
2008-09. Since obesity has become less intense, but 
with an upward trend, from 0.4% to 5.9% among 
boys and young men, and from 0.7% to 4.0% in the 
genre feminine [9]. In this survey the prevalence of 
obesity was very low (8.2%), however, overweight 
had the highest percentage (17.6%).

In the last two decades there has been a signifi-
cant increase in rates of obesity, which has coinci-
ded with a high prevalence of asthma in all world 
[4]. The association between asthma and obesity is 
common among children and adolescents. Some 
studies indicate that the gain or loss of weight may 

Table 3.  Association between BMI and asthma symptoms and characteristics

Variable Esp.
Malnutrished

x < 5
Eutrophic
5 ≤ x < 85

Overweight
85 ≤ x < 95

Obese
x > 95 p

f % f % f % f %
Wheezing
sometimes

Yes 0 0.0 12 14.1 3 3.5 3 3.5 0.37No 4 4.7 47 55.3 12 14.1 4 4.7
Wheezing in the 
last 12 months

Yes 0 0.0 5 5.9 3 3.5 1 1.2 0.52No 4 4.7 54 63.5 12 14.1 6 7.1

Some crisis Yes 0 0.0 5 6.0 2 2.4 1 1.2 0.82No 4 4.8 53 61.3 13 15.5 6 7.1

Disturbed sleep Yes 0 0.0 4 4.7 2 2.4 3* 3.5 0.02*No 4 4.7 55 64.7 13 15.3 4 4.7

Impaired speech Yes 0 0.0 1 1.2 1 1.2 2* 2.4 0.01*No 4 4.7 58 68.2 14 16.5 5 5.9

Asthma ever Yes 1 1.2 7 8.2 1 1.2 1 1.2 0.77No 3 3.5 52 61.2 14 16.5 6 7.1
Wheezing after 
exercise

Yes 1 1.2 10 11.8 1 1.2 3 3.5 0.21No 3 3.5 49 57.6 14 16.5 4 4.7

Nocturnalcough Yes 0 0.0 20 23.5 3 3.5 2 2.4 0.41No 4 4.7 39 45.9 12 14.1 5 5.9
Legend: Esp: specification; Desnut.: Malnourished; Eutrof: eutrophic.; *: Significant (p <0.05).
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be responsible for triggering and the severity of 
asma [9].

Asthma and obesity are diseases that have a 
high prevalence etiologies, clinical phenotypes and 
different gravities, having a strong environmental, 
genetic and inflammatory. In recent decades epide-
miological studies have theorized that there is a re-
lationship between the two diseases, since there was 
an increase in prevalence of both in the same period 
[11]. According Shore [12] asthma obesity is stron-
gly influenced since this increases the prevalence, 
incidence and possibly the severity of asthma.

According Story [13] the association between 
asthma and obesity can arise due to common eti-
ologies such as inflammation of the airways, the 
mechanical effect of obesity on lung volume chan-
ges in hyperresponsiveness of the airway, as well 
as changes in the practice of physical and diet. To 
Shore [12] the biological basis of this relationship 
still includes the action of adipokines, such as tu-
mor necrosis factor-alpha, leptin and adiponectin. 
The leptin level is increased in asthmatic children 
compared to healthy subjects [14].

Adipose tissue is an endocrine organ responsi-
ble for releasing a multitude of factors, including 
adipokines that are linked to immunity and in-
flammatory response and show an increase in their 
levels in cases of obesity, characterized by a state 
of mild chronic inflammation [15].

With obesity is a greater production of adipo-
kines that promote repercussions in various bodily 
functions such as the immune system in the con-
trol of food intake, energy balance, among others. 
Adipokines may exert antagonistic actions in the 
inflammatory process, may cause an imbalance 
between pro-and anti-inflammatory responses by 
inducing inflammatory or hypersensitivity [16].

In studies Cassolet al. [17] found a positive 
association between a BMI below the 95th per-
centile and the prevalence of wheezing ever (OR 
= 0.83, 95% CI 0.61 to 0.99, p <0.05), and whee-
zing with exercise (OR = 0.74, 95% CI: 0,55-0,99, 
p <0.05), compared to a BMI at or above the 95th 
percentile. However, in studies of Cunha et al.[18], 
there were no statistically significant differences 
between the students in any of the ISAAC questi-
ons, in which the age of 13 was selected because 
of evidence of remission of asthma symptoms in 
puberty demonstrated in some studies.

Casagrandeet al. [19] claim, in his research, 
that the total number of school children who had 
wheezing at least once in their lifetime was 55.2% 
(n = 1,829), while 31.2% (n = 1,033) responded 
positively to the question of wheezing in the last 
12 months, considered asthmatic. According to 
the study of Breda et al. [2] the prevalence of se-
verity of asthma symptoms nighttime waking was 
2.1%; wheezing episodes in the last 12 months, 
one to three seizures was 8.1%; with four or more 
seizures was 3.3% and 3.7% limitation of speech.

In studies Fatuch and Rosario Filho [20] wo-
men with BMI> 30 have a 1.8 times greater risk of 
having asthma than non-obese women, a finding 
that does not occur in men. According to Pelle-
grino et al. [21], different from childhood to adult 
asthma is more prevalent in women, which is in 
accordance with that observed in the same study 
in which 72.5% of the patients were women.

According to studies by Dutra et al. [22] noted 
the relationship between BMI and the incidence 
of asthma, since this correlation is more aimed at 
women. Furthermore, we observed higher levels 
of leptin in obese women compared to obese men. 
In the present study it was found that there was a 
significant relationship between the variables and 
the adolescent male and female.

Cunha et al.[18] found significant results in the 
investigation of disturbed sleep for one or more 
nights and difficulty speaking due to wheezing re-
ported fact only 1% of the responses to both. In stu-
dies Lima et al.[23] 8.5% of students reported ha-
ving sleep disturbance due to wheezing and 3.9% 
had difficulty speaking due to wheezing in the last 
year. Participants in this study were overweight or 
obese does not. However, in this study we observed 
a significant association to present as disturbed sleep 
and impaired speech, and participants who had the-
se characteristics are associated with obesity group 
with percentile higher than 95, while the other varia-
bles are not associated nutritional status to statistical 
criteria. Saraivaet al. [1]explain that obesity increa-
ses the risk of gastro-oesophageal reflux and sleep 
disorder, in turn, can cause or worsen asthma.

Conclusion

There was no association of asthma symptoms 
with BMI nor a statistically significant difference 
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in the relationship between obesity and asthma for 
all inquiries by the ISAAC phase III. There was 
significant disruptive sleep and impaired speech 
due to wheezing.
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Abstract

Background and objective: Unhealthy food 
choice especially in younger people could lead 
to diverse chorionic disease and morbidity in the 
adulthood. The aim of this study was to determi-
ne the efficacy of theory planned behavior (TPB), 
extended by descriptive norm, to predict intention 
and consumption of junk foods in a group of Ira-
nians adolescents. 

Methods: 271 boys high schools (between 15-
18 years) students randomly selected and partici-
pated in the study. Hierarchical multiple regressi-
on analysis were performed to test the predictive 
power of the classic TPB and extended TPB by 
descriptive norm.

Results: The results showed the TPB predece-
ssors explained the 22.5% of variance in intention 
to consume junk food and after adding the descrip-
tive norm; variance increased 12/5 % and arrived 
to 35%. Descriptive norm (β=.38, p<.01) and atti-
tude (β=.29, p<.01) was the strongest predictor of 
intention in the extended model. Also the TPB and 
extended model explained the 9% and 14% of va-
riance in behavior respectively. Attitude (β=.27, 
p<.01) and PBC (β=.18, p<.01) was significant pre-
dictor of behavior. 

Conclusion: Intervention designed to reduce 
unhealthy nutritional behavior for adolescents, 
should specific attention pay to the adolescent’s 
perception of important people nutrition behavior, 
their attitude to use this foods and perceived con-
trol for refrain junk foods consumption. 

Key words: Junk food consumption, theory of 
planned behavior, high schools boys, descriptive 
norms

Introduction

Obesity has become one of the most important 
health issue throughout the world (1,2)and a growing 
public health problem among children, adolescent 
and adult(3,4). Obesity is associated with cardio-
vascular disease, hypertension and dyslipidemia 
(5). finding from the first national non communi-
cable disease (NCD) risk factor surveillance in Iran 
showed that prevalence of overweight and obesity 
altogether was 42.8%(6).this finding suggests that 
Iranians people are of the high risk of chronic disea-
se such as cardiovascular disease (CVD) and diabe-
tes in the near future. In other hand based on world 
health organization (WHO) estimates, by the year 
2020, chronic disease will be account for nearly ¾ 
of all death in the developing country (7).NCD’s 
such as cancers, CVD and diabetes is increasing re-
markably in the eastern Mediterranean region and it 
is expected that currently 47% of the region Borden 
of disease due to the NCD, will augment to 60% by 
arriving 2020 year(8).

One of the most health related concern is the 
occurrence of nutrition transition, which has led to 
outbreak of nutritional origin malady and obesity 
among Iranians people (9).obesity and overweight 
is mainly due to positive energy balance in which 
energy input is higher than energy output. Con-
sumption of high calorie content food among ado-
lescence is one the energy balance related behavi-
or(10)  Results of a national study among 6-18 ye-
ars old students in Iran indicate unhealthy dietary 
habit including consumption of junk food (fatty, 
salty and sweet snack) (11).

Junk food definition is: energy dense foods with 
high sugar/fat/salt content and low nutrition value in 
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terms of protein, fiber, vitamin and mineral content 
(12).The changeable risk factors such as unhealthy 
diet are the main causes of the NCD (7). The progre-
ssive prevalence of adolescents overweight and obe-
sity is mainly attributed to unhealthy dietary beha-
vior including the increase in eating fast foods, soft 
drinks and energy dense foods and also decrease in 
physical activity(13,14). Dietary habit that causing 
inadequate nutrient intake result in developing chro-
nic disease such as diabetes, coronary heart disease 
and hypertension (15). Consumption of foods high 
in salt, fat, sugar and calorie content by children lead 
to development of obesity, hypertension, and dysli-
pidemia and glucose tolerance (16).

Promoting healthy eating practice in children and 
adolescent can help abate the growing rate of obesity. 
Because result of a national study among Iranians 
adolescent showed high prevalence of junk food con-
sumption (11), it seems necessary to explore the factors 
influence the intention and behavior of junk food con-
sumption in order to designing effective intervention 
aimed at changing their dietary behavior and prevent 
unfavorable consequence of this behaviorsonhealth. 
But such intervention are may be to more effective 
while target theory-based important determinant (17) 
and reviews of literature on health behavior change 
interventions, showed that theory based intervention 
have large effect compared to those lacking a theo-
retical basis (18). Utilization of a relevant theoreti-
cal framework provides structure to recognize the 
potential factor that influencing junk food consump-
tion. Supported by this fact junk food consumption 
especially by adolescents is an obvious target for 
behavior intervention. To our knowledge, but un-
fortunately, there have been few theoretical studies 
focused on understanding or intervening to reduce 
unhealthy food consumption and therefor the factors 
that predict junk food intake remain to be unrecogni-
zed considerably.

In the present study we used the theory of 
planned behavior (TPB) as the theoretical fra-
mework to identify key factor influencing junk food 
consumption. The TPB (19)is successfully used to 
study health related behavior (20-23) also in dietary 
behavior and food domain TPB was extensively 
used (24-28) including junk foods (29).

Although there is some evidence show that the 
TPB can predict healthy dietary behaviors (30) 
but it has been shown these variance is lower than 

other health related behaviors (31). This issue be 
possible due to complex nature of food choice 
behaviors, therefore there is a need for incorpo-
rate other component that maybe affect the eating 
behavior. The predictive power of TPB has been 
proved in numerous study and meta-analysis (32, 
33). For example Armitage and Conner (2001) 
(32) analyzed 185 TPB-based studies and report 
that TPB accounted for 39% and 27% of variance 
in intention and behavior respectively.

In general, the TPB is regarded to be an appro-
priate model for developing health related change 
intervention (34). The TPB (19) posits that beha-
vioral intention is the immediate precursor and 
most proximal determinant of the behavior and 
strong intention means more likely to perform be-
havior. The intention also assumed to be a func-
tion of Attitude, subjective norms and Perceived 
behavioral control. 

Attitudes reflect an overall favorable or unfavo-
rable evaluation about performing a behavior. The 
subjective norm is the perceived opinion of im-
portant people in their life that would want them 
to perform or not perform of the behavior and fi-
nally perceived behavior control (PBC) are the in-
dividuals perception of the degree of control that 
they have up on behavior and has both direct and 
indirect(thorough intention) influence on behavior.

Armitage and Conner in their meta-analysis 
(32) found that the strongest predictor of intention 
was attitude, PBC and subjective norms, respecti-
vely. But according to Ajzen (1991) assumption, 
the effect of the TPB components might differ 
across population, behavioral domain and situa-
tions and variable relative significance relies on 
behavior and population and it is not always con-
stant. One of the weaknesses of TPB is the failure 
of subjective norms to predict intention (19, 35). 
To decline this problem some authors suggested 
that it may be useful to made a distinct between 
subjective (injunctive) and descriptive norms (32, 
36). Injunctive norms is viewed alike to subjective 
norms and they involve the perception of impor-
tant other approval or disapproval of relevant be-
havior but descriptive norms is related to percepti-
on of what important other actually do. 

To reduce low predictability of subjective (in-
junctive) norms Ajzen 2002 suggested that it can 
be useful to include items designed to entrap des-
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criptive norms simultaneously to measure of su-
bjective norms. Although in later version of TPB 
Ajzen and Fishbein (37) proposed that it is prefe-
rable to combine this two construct in the model, 
but some studies result don’t support this incor-
poration and indicated that this two variable are 
separate from each other (38,39) and even someti-
mes the predictability power of descriptive norms 
is higher than subjective norms (40).

As mentioned above, Armitage and Conner re-
ported that subjective norms were the weakest pre-
dictor of intention. In this relation they proposed 
that the number of items that employed to measu-
re subjective norms can moderate the correlation 
between subjective norms and intention. For exam-
ple while single item used to capture these construct, 
the correlation will be weaker than multiple items. 
Another probable reason for the weak predictabi-
lity of subjective norms is the small width defini-
tion of these construct for encompass all aspect of 
social impression (40,41) and therefore other soci-
al norms should be included in the model(40-43).
Ajzen (2002) (44) proposed that because important 
peoples always are perceived to accept favorite 
and don’t accept unfavorable behaviors subjective 
norms often found to have low variability. Based on 
Cialdiniand et al. 1990(39) social influence could 
come from various sources and therefore they offer 
it may be helpful to differentiate between injuncti-
ve and descriptive norms and including both in the 
model. Also Ajzen (1991) stated that model is open 
to further elaboration if new important component 
identified. A series of variables have been shown to 
be appropriate extensions to the TPB. One of these 
variables that explained additional variance in in-
tention and enhanced predictive utility of TPB is 
descriptive norm (45).

Result of a meta-analysis that conduct by Ri-
vis and Sheran (46) showed that descriptive norm 
enhanced the variance explained in intention5% 
after the TPB constructs had been take in account. 
Also result of some studies showed that descripti-
ve norms could predict the intention independently 
of subjective norms (47). Although important other 
such father, mother or family may expect the chil-
dren to have healthy food choice, but if they for 
example had unhealthy food habit, according to 
observational learning (48) their act can influence 
the eating behavior of children. Therefore children 

observation of influential people manner may have 
more powerful effect on their behaviors than their 
demand or desires. In other hand Iranian households 
mainly consist of extended family in which family 
member have close relationship with each other 
and consequently it is expected that the trait, atti-
tude and behavior of member influence the attitude 
and behavior of other member. To our knowledge 
very few studies to date have examined junk food 
consumption in the framework of theory of planned 
behavior among Iranian boys high school and no 
studies have applied the TPB extended by descrip-
tive norms to junk food consumption neither in Iran 
nor in world. The aim of the current study there-
fore is 1: to examine that to what extent the TPB 
is capable to predict both junk food consumption 
intention and junk food consumption behavior, 2: to 
determine whether descriptive norms could increa-
se significantly the explained variance of junk food 
consumption intention after controlling for the im-
pact of TPB component.

Subjects and method

The current study employed a cross-sectional 
design and was part of a larger study examining 
the efficacy of a TPB based intervention on re-
ducing junk food consumption in high school stu-
dents in Bandarabass, Iran. Ethical approve and 
study protocol for this study was granted by the 
Tehran University of Medical Science, school of 
public health medical ethic committee and review 
board. After obtaining relevant ethical approve, 
the agreement of local educational authorities in 
Bandarabbass was obtained and presentation let-
ter sent to relevant high schools. Data were col-
lected from students from 10 boy’s high schools in 
Bandarabbass city that randomly selected among 
all boys high school in this town. Of each school 
one class randomly selected to participate in the 
study, therefore finally 10 classes from 10 schools 
take part in the study. Every class population was 
between 25-30 students. Enrollment in the project 
occurred during the 2011-2012 educational year 
and the respondent received a small gift for their 
participation in the study. Initially 290 male high 
school students were selected to participation and 
a letter of study introduction and invitation was 
sent to selected students’ parents in which confi-
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dentiality and volunteer participation mentioned. 
Parents could keep their children’s from partici-
pating in the study by signing the specific space 
in the invitation form (they should sign the form 
and declare the agreement or disagreement for 
their child participation).Finally 271 student (M 
age=16, SD=1.03, range= 15-18) signed informed 
consent and returned the relevant questionnaire 
(19 student don’t fill the questionnaire because of 
intendancy or parents disagreement, therefore par-
ticipation rate was 93.4%). Researchers checked 
out the information in every questionnaire imme-
diately after delivery by students and want them to 
fill out the empty answers; therefore missed data 
was very little. Criteria for entrance in the study 
were not on a specific dieting (prescribed by a 
physician or dietician) at the time of study. The 
principal investigator was present during instru-
ment completion to answer any question if needed.

Measures

The questionnaire included direct self-report 
measure of TPB, constructed in line with Ajzen 
(2002)(44) recommendation and Jillian et al guide-
line (49). The TPB instrument reviewed by 5 fac-
ulty members expert in health education and scale 
development. After proffer modification, instru-
ment pilot tested with 10 students, which based on 
their comments, resulted in small change in some of 
questions for better understanding and clarification 
of instruction. Also junk food consumption was 
assessed based on a valid FFQ (50) and expertise 
panel viewpoint. After some trivial change for bet-
ter understanding of FFQ questionnaire, the instru-
ment pilot tested among 50 adolescent (correlation 
among baseline and 1 month follow up was 0.7).re-
spondent were asked to demonstrate on how many 
days and times during the past week they consumed 
each of 26 items of more popular junk foods in Iran. 
Then for calculate total junk food consumption sum 
of all item scores counted as junk food consump-
tion numbers during one week. Before answering 
questions about intention, beliefs and junk food 
consumption, students were presented within the 
questionnaire, the definition and sample of junk 
food (such as chips, puffs, candy, biscuit, cookies 
…).Intention was assessed by three items. I intend 
to eat junk food during the next week (extremely 

likely=7, extremely unlikely=1), I am sure I will eat 
junk food in the next week (very certain=7, very un-
certain=1), for the next week I plan to eat junk food 
(strongly agree=7, strongly disagree=1). Cronbachs 
α was 0.73. Attitude toward junk food consumption 
were measured with the mean of 5 semantic items, 
each measured on a 7 point differential scale: for 
me eating junk food in the next week would be: 
very good=7 very bad=1, very beneficial=7 very 
harmful=1, very pleasant=7 very unpleasant=1, 
very enjoyable=7 very unenjoyably=1, very use-
ful=7 very worthless=1.Cronbachs α for this scale 
was0.83. the subjective norms was assessed by the 
mean of three items on a 7 point scale: most people 
who are important to me think that: I should eat 
junk food =7/ I should not eat junk food=1.it is ex-
pected of me that I eat junk food in the next week: 
strongly agree=7/strongly disagree=1.people in 
my life whose opinions I value would approve=7/
disapprove=1 of my eating junk food in the next 
week. Cronbach’s α for this scale was 0.7. Descrip-
tive norms were measured by 3 items: most people 
who are important for me eat junk food in the next 
week, completely true=7/completely false=1. The 
people in my life whose opinions I value eat=7/
don’t eat=1 junk food in the next week. Those who 
are close to me eat junk food in the next week: ex-
tremely true=7/extremely false=1. Cronbachs α for 
this scale was 0.77.perceived behavioral control 
was measured by 4 items: for me not to eat junk 
food in the next is easy=7/difficult=1. If I wanted 
to, I could avoid eating junk food in the next week, 
definitely true=7/definitely false=1.it is mostly up 
to me whether or not I eat junk food in the next 
week, strongly agree=7/strongly disagree=1. How 
much control do you believe you have over eating 
junk food in the next week, complete control=7/
no control=1.. Cronbachs αfor this scale was 0.75. 
TPB construct were measured by summation of 
each relevant item scores divided by the number of 
relevant items.

Data analysis and Results

Data were analyzed using SPSS version 19 
with an alpha level of 0.05. Descriptive statistics 
include means, standard deviations and frequen-
cies were calculated for all variable. To explore as-
sociation between determinant variable, Pearson 
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correlations were performed for all variable. The 
bivariate correlation matrix along with the means 
and standard deviation were presented in the table 
2. The amount of missing data was extremely small 
because questionnaires immediately after delivery 
by student rechecked by researcher for unfilled 
questions and promptly want them to response at 
that place. Simple descriptive statistics were used 
to analyze the demographic data. Chi-square test 
of independence was conduct to evaluate the dif-
ferences between group that don’t participate in the 
study and participant. There were no significance 
differences in demographic variables between two 
groups, therefore in this paper only the participant 
analyses are reported. A hierarchical linear regres-
sion analysis was performed to predict intention 
to junk food consumption. The independent vari-
ables were entered in two blocks: 1: attitude, sub-
jective norm and perceived behavioral control and 
2: the descriptive norm as the additional predictor 
was added to regression analysis. Another hierar-
chical regression analysis was conduct to predict 
junk food consumption. Intention and PBC were 
entered as independent variable in step one and 
attitude, subjective norm and descriptive norm 
was added in step two. The survey assessed de-
mographic variables including age, class stand-
ing, parent’s educational level and employment 
status. Simple descriptive statistics were used to 
analyze the demographic data. The final sample 
was comprised of 271 male high school students 
between 15-18 years old with the average of 16.36 
and standard deviation of 1.1. Class standing was 
distributed with 28.4%, 29.2%, 21.8% and 20.7% 
in thefirst, second, third and fourth grade level re-
spectively. Most of students father was employed 
in nongovernmental section (43.2%) and 39.9% 
was employed in governmental section. Major of 
student’s mothers was housekeeper (86.3%) and 
dominant (31% of father and 28.4% of mother) ed-
ucational level of parents was high school (table 1 
show the demographic characteristic of samples).

The mean of respondent junk food consump-
tion was 28.9 per week (nearly 4 times per day). 
The score of intention to consume junk food was 
4.49±1.57, suggesting that adolescents had posi-
tive intention to consume junk food. Mean and 
standard deviation for other TPB variable are pre-
sented in table 2. Table 1.  Demographic charac-

teristic of sample
Characteristic N %

Age range
15
16
17
18
Class standing
1th
2th
3th
4th
Father education
Primary
Secondary
High school
Academic
Mother education
Primary
Secondary
High school
Academic
Father job
Governmental employment
Nongovernmental employment
Un employment
Mother job
House keeper
Employment

77
75
63
56

77
79
59
56

52
59
84
76

74
63
77
57

108
117
46

234
37

28.4
27.7
23.2
20.7

28.4
29.2
21.8
20.7

19.2
21.8
31
28

27.3
23.2
28.4
21

39.9
43.2
17

86.3
13.7

Bivariate correlation between the variable 
showed that junk food consumption was more 
correlate with the attitude(r=0.29), PBC(r= -0.23) 
and intention(r=0.21) respectively and descrip-
tive norm(r=0.5), attitude(r=0.45), subjective 
norm(r=0.29) and PBC(r=-0.13) were significant 
correlate of intention respectively. PBC was nega-
tive and significant correlate of both behavior and 
intention (PBC questions were measured such that 
higher scores indicate a lower level of control and 
therefore difficulty to refrain from junk food con-
sumption), so the intention and consumption of 
junk food increased with lower level of control to 
refrain these foods.

A hierarchical multiple linear regression in two 
steps was conduct to determine the importance of 
TPB variables in addition to descriptive norm for 
predict of intention to junk food consumption (see 
table 3).the Result from step 1(attitude, subjective 
norm and PBC as independent variables) showed 
that the TPB variables described the %22.5 of vari-
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ance in intention (R²=0.225, F (3, 267) =25.84, 
P<0.01) and attitude(β=0.39,p<0.01)was the stron-
gest predictor of intention also subjective norm 
was the significant predictor of intention (β=0.12, 
p<0.05).PBC were not related to the intention 
(β=0.07, p˃0.05). In second step while descriptive 
norm (as extended variable) were added to the re-
gression, model could predicted the %35.1 of vari-
ance on intention to consume junk food (R²=0.351, 
F (4, 266) =35.97, P<0.01). Descriptive norm ac-

counted for a %12.6 increase in explained variance 
in intention and exert the strongest relationship with 
intention (β=0.38, p<0.01). Also attitude remained 
significant predictor of intention (β=0.29, p<0.01) 
although importance of attitude was decreased. But 
subjective norm (β=0.05, p˃0.05) and PBC (β=-
0.08, p˃0.05) become non-significant predictor in 
this step. To test the predictive validity of TPB va-
riables in relation to junk food consumption another 
hierarchical multiple regressions was performed 

Table 2.  The bivariate correlation, mean and standard deviation of study variables 
Variables Mean SD 1 2 3 4 5 6

1.  Junk food consume
2.  Intention
3.  PBC
4.  Attitude
5.  Subjective norm
6.  Descriptive

28.9
4.49
5.65
3.63
4.07
3.82

17.94
1.57
1.05
1.36
1.51
1.49

-
-
-
-
-
-

.216**
-
-
-
-
-

-.233**
-.133*

-
-
-
-

.293
.455**
-.132*

-
-
-

.056
.299**
-.024

.442**
-
-

.085

.5**
-.034

.343**

.305**
-

*correlation is significant at the .05 level
**correlation is significant at the.01 level
Note : A high mean value for intention, subjective norm and attitude indicate that this variable in favor of junk food con-
sumption for PBC a high mean indicate the lower perceived control for avoid junk food consumption .

Table 3.  Summary of hierarchical regression (R², F and β) analysis for predicting intention to consume 
junk food

Step Predictor βstep1 R² F βstep2 R² F
1.

2.

.225
Attitude
Subjective norm
PBC
.351
Attitude
Subjective norm
PBC
Descriptive norm

25.84**
.39**
.124*
-.078
35.97**

.29**
.05

.384**
-.08

*p<.05  
**p< .01
β= standardized regression coefficient

Table 4.  Summary of hierarchical regression (R², F and β) for predicting junk food consumption
Step predictor βstep1 R² F βstep2 R² F

1.

2.

.089
Intention

PBC
.139

Intention .118
PBC

Attitude
Subjective norm
Descriptive norm

13.11**
.189**
-.208**
8.552**

- .185**
.27**
- .08
- .04

*p<.05
**p<.01
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(see table 4). In step 1, intention and PBC entered 
to the regression as independent variables. Result 
showed that both PBC (β=0.2, p<0.01) and inten-
tion (β=0.18, p<0.01) were significant predictor of 
junk food consumption. Model explained the %8.9 
variance on behavior (R²=0.089, F (2, 268) =13.11, 
P<0.01).PBC showed slightly further β coefficient 
and exert the strongest predictor of behavior. In 
step 2 all TPB variables include, attitude, subjec-
tive norm and descriptive norm added to the equa-
tion and %13.9 of variance predicted by the model 
(R²=0.139, F (5, 265) =8.552, P<0.01).therefore 
adding these variable increase %5 of variance in 
behavior. Attitude (β=0.27, p<0.01) and PBC (β=-
0.18, p<0.01) were independent predictor of behav-
ior While intention, subjective norm and descrip-
tive norm (p˃0.05) were not.

Discussion

The researches in relation to junk food con-
sumption by using TPB has been limited and to 
our knowledge the current study is the first to de-
termine role of descriptive norm in the context of 
TPB among adolescent for predicting junk food 
consumption and intention. The aims of this study 
was to increase the current knowledge about the 
role of TPB variables and descriptive norms in 
explain junk food consumption intention and be-
havior and provided support for the construct of 
attitude, subjective norm and descriptive norm for 
predicting intention. The high average of junk 
food consumption in adolescents at this study de-
monstrate the importance of understanding the in-
fluential factor in choosing this food and following 
designing the effective strategies for decrease use 
of this unhealthy food. Results of Armitage and 
Conner(2001)(32) meta-analysis of the theory of 
planned behavior showed that TPB component 
could explain 39% of variance in intention, no-
netheless analyze regression of classic TPB in our 
study explained only %22.5 of variance on inten-
tion, that was lower than figure reported by them. 
Nonetheless the extended model could predict 
about 35% of variance on intention that was con-
siderable increment and upcoming to the Armita-
ge and Conner figure report. They also find that 
subjective norm was the weakest predictor of in-
tention and hence proposed to work on additional 

norms (such as descriptive norm) and says that it 
may increase the ability of the normative belief to 
predict intention. But finding of our investigation 
in relation with the ability of descriptive norm for 
predicting intention to eat junk food is considera-
ble and surprising. Report of a meta-analysis of 14 
TPB studies in 5801 samples that performed by 
Rivis and Sheeran (46) for determine the role of 
descriptive norm as an additional predictor in the 
TPB, showed that this construct after controlling 
for other TPB variables, increased 5% of explai-
ned variance on intention. Multiple linear regre-
ssion analysis in the current study displayed that 
after entrance of descriptive norm to the equation, 
it could to increase %12.6 of explained variance 
on intention to consume junk food and become the 
strongest predictor of intention. Also based on Co-
hen guideline (51) correlation between intention 
and descriptive norm was large(r=0.5). This fin-
ding is higher than Rivis and Sherran report and 
therefore can increase our insight into the determi-
nant factor of unhealthy behavior generally and 
junk foods consume specifically. Additionally 
while subjective norm was a significant predictor 
of intention in step 1(classic TPB) nonetheless af-
ter entering the descriptive norm in step2, subjec-
tive norm become a no significant predictor. The 
effect of TPB variables on behavior and intention 
could differ thorough different behavior and situa-
tion (19), Therefore for example when subjective 
norm or attitude have more exerting power, they 
maybe more determinant than PBC. Also our fin-
dings are in line with two other finding of Rivis 
and Sherran. First they hypothesized that in youn-
ger sample the influence of descriptive norm is 
stronger compared to older samples and their 
hypothesis was based on social influence and de-
velopmental cycle at life span of human. Second; 
based on salience and enjoyment hypothesis, they 
suppose that the correlation between descriptive 
norm and intention may be stronger in risky beha-
vior for health in comparison with healthy behavi-
ors. Since our samples and behavior field was ado-
lescents and unhealthy eating, respectively, the 
role of descriptive norm in explain high proporti-
on of intention in the present study are in line with 
Rivis and Sherran report and support their finding. 
In the first model of our study for predicting inten-
tion, attitude had the greatest β coefficient (in line 
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with Armitage and Conner meta-analysis report) 
and then subjective norm also was a predictor of 
intention, while PBC were not. Two finding at this 
step were considerable, first the role of subjective 
norm as second significant predictor of intention 
and second the inability of PBC for predicting in-
tention. While several studies (i.e. Armitage and 
Conner meta-analysis) found the significant PBC 
- intention relation and weak or no significant su-
bjective norm-intention relation, this study revea-
led that in the junk food domain and adolescent 
samples, subjective norm has a material role for 
predict intention and PBC didn’t significant pre-
dictor. The result of Katherine and colleagues (52) 
study for predicting consumption food low in sa-
turated fats, showed that attitude and subjective 
norm but not PBC predicted the intention. 
O’Conner and White finding also revealed that 
attitude and subjective norm, but not PBC, were 
significant determinant of non-users willingness 
to accept a free trial of functional foods and vita-
min supplement. The results of our study demon-
strate the important role of descriptive norm in 
predicting intention to eat unhealthy foods. The 
role of descriptive norm in adolescent junk food 
consumption was neglected too much extent in re-
searches, nonetheless this role is surveyed in some 
of other food domain. Distinction between social 
norm (subjective norm) and descriptive norm in 
food domain displayed in earlier studies (21, 47) 
and present study provided support for this 
hypothesis. However remarkable number of studi-
es based on TPB, failed to find significant relati-
onship between subjective norm and intention 
(19,27,53) the present investigation showed the 
importance of subjective norm and descriptive 
norm in prediction of intention to consume junk 
food in adolescent. Therefore both subjective 
norm and descriptive norm influence the intention 
to consume junk food but the role of descriptive 
norm is more important because before adding the 
descriptive norm to the regression analysis subjec-
tive norm was the second predictor of intention 
and after entering the descriptive norm to the equ-
ation only descriptive norm remained significant 
and further subjective norm were not predictor of 
intention. Jacobsen and et.al (54) showed that des-
criptive norm in adolescent are likely more influ-
ential than subjective norm because they yet don’t 

developed the self regularly skills fully and if this 
skills not good developed it cause the role of des-
criptive norm is more important until subjective 
norm. The influence of subjective norm and speci-
fically descriptive norm in adolescent junk food 
consumption could also such explained that Lite-
ratures review indicate that adolescence period is 
of the most times that social norm influence the 
behavior of human (55) and adolescence is of the 
foremost age period that expectation and behavior 
of household, parents, siblings, peers and friends 
affect the perceptions and behaviors of individual 
thorough observation and imitation (48).If they 
fell that important other confirm junk food con-
sumption, didn’t negative evaluation in this relati-
on or while they consume junk food, it is expecta-
ble that adolescent also consume this foods. In 
comparison with adults, adolescent likely more 
influenced by family, peer and reference group 
and more dependent in their decisions for choice 
foods. Therefore it is expectable that social norm 
or descriptive norms construct have greater role in 
this age group. Our finding in relation to power of 
PBC to predict intention are contradict with some 
of other TPB studies (19,32,56,57) and PBC 
couldn’t predict intention to consume junk food 
but PBC emerged as the most significant predictor 
of behavior at classic TPB and second significant 
predictor in the extended model. this means that 
perceived control to junk food consumption has 
no role in intention formation but directly influen-
ce the behavior . The stronger role of PBC that 
intention means that the junk food consumption is 
less intentional process and more affected by PBC 
than intention therefore another important actor 
such as habit (58) maybe impress the behavior. 
while parent always give the spending money to 
their children and junk food is abundant and avai-
lable in the stores and super markets and Cafete-
rias in school, they have easy access to this food 
and because of junk food always are cheaper than 
other healthy foods, adolescent regularly buy and 
eat this foods and therefore it maybe form a habit 
and become routine behavior. Consequently inten-
tion in such behavior domain is less detrimental 
for behavior and following PBC intention relati-
onship weekend and PBC directly affected the be-
havior. Predictability power of TPB, between va-
rious studies is different(56).The explained vari-
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ance in behavior in the current study is lower than 
most of other report (e.g.Armitage &Conner 2001) 
and traditional and extended TPB predicted 9% 
and 14% of variance on behavior respectively. 
This result indicated that since food choice beha-
viors have a Complex nature other influential fac-
tor should include in the model (such as habit). 
Another reason for low predictability power of 
model for behavior could be the wide range of 
junk foods that assessed in our study. It is clear 
that the whatever the surveyed behavior were 
more specific, the TPB. Power for predict behavi-
or increase (59). Although intention in the first 
model predicted the behavior but in second step 
didn’t. Sometimes translation of intention into be-
havior could be difficult such as situation or beha-
vior in that, different barriers or control factor pre-
vented the behavior implementation. Dietary be-
havior are often become habitual and in such case 
the intention – behavior relationship decreased 
and rational decisions didn’t play important role in 
predict behavior (60, 61).nonetheless our finding 
is in line with De Bruijn (20) and colleagues, their 
finding revealed that both PBC and intention pre-
dict the saturated fat consumption and PBC was a 
stranger predictor than intention furthermore in-
tention and PBC altogether explained only 8% of 
variance in fat intake. In the present study we 
explore the role of TPB variable and the additive 
effect of descriptive norm to explain intention 
toward junk food consumption and our finding 
showed that descriptive norm significantly increa-
sed the explained variance on intention. But some 
limitation of our study need is needed to be menti-
oned. First the cross-sectional native of our study, 
that all study variables were measured simultaneo-
usly, therefore causal effects inference could vitiate. 
Second the self-report measures, which can be re-
garded as an investigation limitation and finally we 
didn’t ask about portion size of different junk food 
in questions because diversity of this food in size 
and type could be confusing and hence we only 
assessed the frequency of this foods. nevertheless 
this study is one of the scarce researches attended 
the role of descriptive norm in explanation of beha-
vior of intention and to our knowledge this is the 
only study that included the descriptive norm in the 
TPB frame work for describe the intention and be-
havior of adolescent toward junk food. Therefore if 

we want to planning for reduce consume of unhe-
althy foods especially among adolescents we need 
to attend the attitude, social norms and PBC for 
effectiveness of our program.Furthermore more in-
vestigation in the future is needed to recognize the 
other factors that influence this behavior.
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Abstract

Objective: Leftover medicines mostly result in 
wastage of country resources as well as reduction 
of the quality of life of the general public. This stu-
dy aims to measure university students’ knowledge 
and practice regarding medicines’ storage at home. 

Methods: A cross sectional research design 
using convenience sampling technique was adop-
ted in this study. A pre-validated questionnaire 
was distributed to university students in the we-
stern region of Saudi Arabia from March 2013 to 
June 2013. All data was analyzed using SPSS ver-
sion 16.0 and any P-value of less than 0.05 was 
considered significant.

Results: A total of 1446 valid response were 
successfully collected. Majority of respondents 
75% have stored medicines at home. Only 47% of 
them follow the storage instructions for medicines. 
Pain killers were the highest category of the stored 
medicines 73% followed by cold/flu/antihistami-
nes 68% and antibiotics 40%. Slightly more than 
half of the respondents (53%) regularly check the 
expiry date of the stored medicines. The majority of 
respondents store their medicines in the refrigerator 
52% followed by bedroom 24% and kitchen 21%. 
One-third of respondents 36% stated that their sto-
red medicines at home are within children reach. 

Conclusion: It is concluded that university 
students practice inappropriate medication storage 
and management at home. It is recommended to 
include topics related to good medications practi-
ce in the curriculum of all areas of specialization 
at the university level and enhance efforts to incre-
ase public awareness of proper storage and use of 
medications at home.

Key words: medications, storage, students, Sa-
udi Arabia

Introduction

High rate of medications sharing and self medi-
cation was observed in many developed and deve-
loping countries1-4. Frequent sharing of medicati-
ons among  families could place them to risks and 
diverse consequences5, 6. A cross sectional study in 
Australia among 204 families found that whene-
ver the number of medications increased at home, 
there are an increase in severity of illness, increase 
hoarding of medicines and increased therapeutic 
duplications7. 

High rate of self medication and sharing of me-
dications among families could result from frequ-
ent medications storage at home. Thus, improper 
and unnecessary storage of medications at home 
could negatively affect on the community health. 
A high proportion of medicines are required to be 
stored in a dry and cool place at room temperatu-
re 15°-25°C8. Storing medications in humid place 
or exposing them to direct sunlight could affect 
on the stability and quality of these medications9. 
Thus, storing medications especially tablets and 
capsules in the toilet or window ledges could de-
grade these medicines and reduce their efficacy. 
On the other hand, other medications require 
special storage conditions like refrigerator. Miss 
placing refrigerated or room temperature medica-
tions, could significantly affect on the quality and 
efficacy of these medications. Therefore, there is 
no standard place to store all medications. Each 
medicine requires its own storing conditions. 
Thus, reading the medicine leaflet and following 
the storage instructions is very important10.  Place 
of medications’ storage should be away from chil-
dren reach. Storing medications in places within 
the reach of children might expose those children 
to hazards and might cost them their lives. A study 
in the US found that more than 70000 children are 
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admitted annually to the emergency room due to 
medications overdose. Where 95% of children of 
less than 5 years old were admitted to the emer-
gency department due to unsupervised medicati-
ons over dose11. 

In addition to the need of the proper storage 
conditions for medications, it is of the same im-
portance to know type and length of medicati-
ons storage. Certain medications such as creams, 
drops and suspensions might need to be disposed 
after the end of the treatment or can be stored for a 
week as a maximum. Expired, crumbly and obvio-
usly discolored medications should be disposed 
immediately9. Keeping these medications for long 
time could definitely reduce their efficacy and 
most properly reduce patient’s quality life.

In this study, university students were targeted 
since it is believed that university students are the 
most educated category at home. Thus, knowing 
their practices about medications storage co-
uld give us a great idea about the current practi-
ce towards medications storage at home, as well 
as informing us about the possible interventions 
that might be needed to target those households. 
Jeddah, Makkah, and Taif were selected for the 
study. Even though these three cities are only 170 
Km away from each other, there are three different 
climates in these cities. Jeddah is very humid and 
hot city where the temperature ranges between 
35°- 45°C most of the year. Makkah is also a very 
hot city but with dry weather. Temperature ranges 
between 35°- 45°C most of the year. Taif is a dry 
and less hot compared to Makkah and Jeddah. 
Temperature ranges between 30°- 35°C most of 
the year. Thus it is important to know the prac-
tices of medications storage in these three diffe-
rent cities in the western region of Saudi Arabia. 
Therefore, this study aimed to measure the current 
practices of medications storage among university 
students in the western region of Saudi Arabia. 

Methodology

A cross-sectional study design was carried out 
in three universities in the Western region of Saudi 
Arabia. Theses universities are Taif University in 
Taif, Um Al-Qura University in Makkah and King 
Abdul Aziz University in Jeddah. About 1700 
questionnaires were conveniently distributed to 

the students in the public areas of the each campus 
from March 2013 to June 2013. 

The questionnaire was developed after broad 
literature review. Face and content validation was 
done by experts from the Clinical Pharmacy Depar-
tment at Taif University. Questionnaire was divided 
into four sections. First section was about respon-
dents’ demographics such as age, gender, educati-
onal level, living area and number of family mem-
bers. Section two was about general knowledge 
and certain practices about medications storage as 
well as types of medications stored at home.  Third 
section covered the duration of medications stora-
ge at home and respondents awareness and practi-
ces towards medications expiry date. Last section 
was about the place of medications storage at home 
and respondents’ awareness regarding the need of 
different places of medications storage for different 
types of medications. 

Respondents of this study should meet the 
following three criteria: (1) they should be students 
in Taif University, or Um Al-Qura University or 
King Abdul Aziz University, (2) able to read and 
write in Arabic, and (3) agreed to give a verbal 
informed consent. Respondents who did not meet 
these criteria were excluded from this study.

Data collectors met with the students in public 
areas in each campus like restaurants, booksho-
ps and libraries. First, data collectors introduced 
themselves to the students and briefed them about 
the study. Then, they informed them that all data 
will be kept confidential and their participation in 
the study will be voluntarily. Students were gi-
ven the questionnaire upon their approval to give 
verbal inform consent to participate in this study. 
Answering the questionnaire did not take more 
than 10 minutes for completion.

Data obtained from this survey were coded, 
entered and then analyzed using the Statistical 
Package for Social Sciences (SPSS) Version 16. 
Frequencies and percentages were used to des-
cribe the results whereas Chi-square and Fisher 
Exact tests were used to determine the association 
between the general public demographic profiles 
and their knowledge and practices towards me-
dication storage. P-value < 0.05 was considered 
significant. 
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Results

A total of 1446 valid responses were succe-
ssfully obtained during a period of 4 months of 
data collection (June 2013 – October 2013). Ma-
les represented about 93% of the total responses. 
Makkah respondents were about 40% followed by 
Taif respondents 30% and finally Jeddah respon-
dents 26%. Majority of respondents were rural re-
sidents 83% with family size 5-10 members 63%. 
Full respondents’ details are presented in Table 1.

Table 2 demonstrates respondents’ knowledge 
regarding medication storage at home. About 75% 
of respondents stated that they have stored medi-
cines at home. 53% of them don’t have first aid kit 
at home. Whereas about 50% of them have more 
than 5 medicines stored at home. Slightly less than 
half (48%) don’t know the names of stored medi-
cines at home. Only 51% of our respondents read 
the leaflet provided with the medication package 
while only 47% of them follow the instructions of 

medication storage. Varied responses were noticed 
from Makkah and rural residents. Higher propor-
tions of rural respondents have first aid kit at home, 
have less than 5 medicines stored at home and don’t 
know the names of stored medicines at home. In 
addition, higher proportions of Makkah residents 
have less than 5 medicines stored at home and 
know the names of stored medicines at home. 

Table 3 shows types of medicines stored at 
home. A bit less than three-quarters of respon-
dents, 73%, store pain killers at home. Where-
as flu/cold medications represented the second 
highest stored medicines at home, 69%. In additi-
on, about 40% of respondents store antibiotics at 
home. Cardiovascular medications were the least 
stored medicines at home which presented only 
6% of the responses. Higher proportions of ur-
ban residents store pain killers; flu/cold medicines 
while a higher proportion of rural residents stored 
digestive medicines and do not store antibiotics 
at home. Furthermore, higher proportions of Taif 

Table 1.  General Characteristics of the Respondents
Demographic characteristics Frequency Percentage

Gender Male 1348   93.2
Female 98 6.8

Age
≤20 175 12.1

20-25 1214 83.3
>25 57 3.9

Nationality Saudi 1386 96.0
None Saudi 58 4.0

Education Level

1st year 285 19.7
2nd year 266 18.4
3rd year 383 26.4
4th year 272 18.8
5th year 158 10.9
6th year 78 5.4

Marital Status
Single 1298 90.0

Married 119 8.3
Widowed/Divorced 25 1.7

City Name
Makkah 587 40.5
Jeddah 378 26.3

Taif 480 33.2

Residence Location Rural 1186 83.0
Urban 242 17.0

Family Members
< 5 members 335 23.3
5-10 members 917 63.8
>10 members 185 12.9

Chronic Yes 515 35.5
No 917 63.5
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residents do not store antibiotics and digestive me-
dicines at home.

Table 4 shows types of medicines dosage forms 
stored at home. Tablets and capsules were stored by 
83% of respondents. Syrups and creams represen-
ted the second and third highest dosage forms of 
medicines stored at home 61% 50%, respectively. 
Ampoules were the least dosage form of medicines 
stored at home, 13%. Higher proportions of urban 
residents store tablet/capsule and cream dosage 
forms. In addition, higher proportions of Jeddah re-
sidents store syrup and cream dosage forms.  

Table 5 demonstrates respondents’ awareness 
about the expiry date of medicines. About 78% 
of respondents were aware about the presence 
of expiry date for medicines. Only 53% of them 
check the expiry date of the stored medicines and 
about one-third of them check the expiry date on a 
monthly basis. Surprisingly, about 16% of the res-
pondents were willing to use expired medicines.

Table 6 shows the duration of medicines stored 
at home. 29% of respondents agreed that they store 
their medicines until their expiry date or until the 
end of treatment recommended by the physician or 

Table 2.  Knowledge Regarding Medication Storage at Home

Section 
Responses (n)

(%) City  Age Education 
level

Residence 
location

No. Family 
Members

Yes No
Do you have medicines stored at 
home 1085 (75.4) 354 (24.6) 0.020 0.368 0.064 <0.001 0.034

Do you have first aid kit at home? 678 (47.2) 757 (52.8) 0.062 0.129 0.054 0.004 0.529
Roughly, how many stored drugs 
do you have at home?
                                Don’t have

                                       < 5

                                       5-10

                                       10-15

                                       >15
                                        

261 
(18.1)

476
(33.0)

391
(27.1)

125
(8.7)

188
(13.0)

-

-

-

-

-

<0.001 0.133 0.001 <0.001 <0.001

Do you know the name of stored 
medicines at home? 734 (51.2) 701 (48.2) 0.021* <0.001 0.161*  0.001* 0.837*

Is it important to know the name 
and use of the medicines that you 
are using?

1015 (91.5) 122 (8.5) 0.001 0.087 <0.001 <0.001 <0.001

Do you store the medicines with 
their original package? 1335 (92.2) 103 (7.8) 0.058 0.543 0.069 <0.001 0.086

Do you keep the leaflet provided 
with medicines? 1281 (82.1) 257 (17.9) 0.136 0.746 0.661 0.175 0.394

Do you read the leaflet provided 
with medicines? 734 (51.1) 701 (48.9) 0.439 0.963 0.719 0.391 0.645

Do you follow the instructions of 
medicines storage? 681 (47.5) 753 (52.5) 0.710 0.987 0.528 0.567 0.777

* Fisher Exact Test
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pharmacist. Used suspensions were not stored by 
one-quarter of our respondents whereas medicines 
were stored until their future need was presented by 
14% of respondents. Decision to store or through 
medicines depended mainly on their future need 
was presented by 63% of respondents while 17% 
of respondents store all medicines regardless of 
their future need or expiry date. Higher proportions 
of female respondents, rural residents, and families 
with more than 10 members in size, store medicines 
until the end of treatment recommended by physi-

cian or pharmacist. In addition, higher proportions 
of 4th year students, family members of more than 
10 members, and Taif residents never store used 
fluids. Furthermore, higher proportions of male res-
pondents, 4th year students, urban residents, famili-
es with 5-10 members in size and Jeddah residents, 
decide to store or throw the leftover suspensions 
based on their future need.  

Table 7 represents place of medications stora-
ge at home. More than two-thirds of respondents 
were aware that medicines require special place 

Table 3.  Types of Medication Stored at Home

Section 
Responses (n)

(%) City  Age Education 
level

Residence 
location

No. Family 
Members

Yes No

Pain Killers 1051 (73.0) 388 (27.0) 0.004 0.113 0.046 <0.001 0.293

Cold/Flu/Antihistamines 986 (68.6) 452 (31.5) 0.029* 0.070 0.652* 0.002* 0.213*

Asthma and respiratory 274 (19.0) 1165 (81.0) 0.618* 0.461 0.540* 0.065* 0.941*

Stomach and Digestive 318 (22.1) 1121 (77.9) <0.001 0.862 0.006 <0.001 0.077

Antibiotics 570 (39.6) 868 (60.4) <0.001 0.059 0.333 <0.001 <0.001

Vitamins 343 (23.9) 1095 (76.1) <0.001 0.360 0.503 <0.001 0.003

Cardiovascular 90 (6..3) 1349 (93.7) 0.709 0.015 0.020 0.447 0.221

Hypertension 230 (16.0) 1209 (84.0) 0.177 0.839 0.075 0.149 0.848

Diabetes 411 (28.6) 1026 (71.4) 0.575 0.064 0.025 0.868 0.001

Others 121 (8.4) 1318 (91.6) 0.040* 0.437* 0.397* 0.420* 0.447*

* Fisher Exact Test

Table 4.  Dosage Form of Medication Stored at Home

Section 
Responses (n)

(%) City  Age Education 
level

Residence 
location

No. Family 
Members

Yes No
Tablets and Capsules 1191 (82.9) 247 (17.2) 0.136 0.063 <0.001* 0.004* 0.004*
Syrups 879 (61.2) 558 (38.8) 0.001* 0.534 0.854* <0.001* 0.010*
Creams 714 (49.7) 724 (50.3) <0.001 0.307 0.173 <0.001 <0.001
Ampoules 191 (13.3) 1246 (86.7) 0.058* 0.899 0.187* 0.071* 0.295*
Drops  450 (31.3) 988 (68.7) <0.001 0.112 0.907 <0.001 0.014
Others 67 (4.7) 1371 (95.3) 0.163* 0.015 0.262* 0.204* 0.464*

* Fisher Exact Test
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Table 5.  Awareness about Expiry Dates of Medications Stored at Home

Section 
Responses (n)

(%) City  Age Education 
level

Residence 
location

No. Family 
Members

Yes No
Do you know that there is an 
expiry date for medicine?

1126 
(78.1) 316 (21.9) 0.594 0.547 0.100 0.045 0.037

Do you regularly check the expiry 
date of the stored medicines? 761 (52.8) 680 (47.2) 0.112 0.071 0.084 0.567 0.339

If your answer in the previous 
question is yes, how many times 
do you check the expire date?
                             Once a month 
                 Once every 2 months
                 Once every 6 months
                             Once a year
                             Others

316 (33.9)
239 (25.7)
104 (11.2)
30 (3.2)

242 (26.0)

<0.001* 0.975 0.119 0.001* <0.001*

Is it possible for you to use expired 
medicines? 227 (15.8) 1212 

(84.2) 0.073 0.919 0.079 0.057 <0.001

Do you check the expire date of  the 
medicines before buying them?  606 (42.1) 833 (57.9) 0.103* 0.379* 0.471* 0.710* 0.199*

* Fisher Exact Test

Table 6.  Duration of Medications Storage at Home

Section Yes City  Age Education 
level

Residence 
location

No. Family 
Members

For how long do you keep medicines stored at 
home?
     Until I consume all of it regardless of its 
     expiry date
     Until I notice a change in the medicine 
     color
     Until its expiry date
    Until the end of the treatment according to  
    the physician or pharmacist recommendation
     Others

407 (23.8)

152 (10.6)

418 (29.1)
426 (29.6)

35 (2.5)

<0.001* 0.095* 0.057* 0.001* 0.001*

For how long do you keep the liquid medicines 
after finishing the treatment and using part of it?
      I don’t store them                   
      Three days or less
      Up to one week
      Up to one month
      Until I need them
      There is no specific time
      Until its expiry date

361 (25.1)
252 (17.5)
224 (15.6)
84 (5.8)

202 (14.0)
171 (11.9)
146 (10.1)

0.002* 0.064 0.003 0.022* <0.001*

Your decision to through or store the medicine 
depends on:
      Its price                   
      Its future needs
      I keep all medicines 
      Others 

172 (12.0)
897 (62.7)
254 (17.7)
108 (7.5)

  0.008   0.207   <0.001* 0.003    0.006

* Fisher Exact Test
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for storage. Half of them have special medicati-
ons cabinet at home. About 36% of respondents 
confirmed that children can reach the place of 
medications storage. And almost 43% of respon-
dents store their medications in the refrigerator. In 
addition, suspension medicines are stored in the 
refrigerator by 52% of respondents. Higher pro-
portions of rural and Jeddah residents were aware 
that medicines require special conditions for sto-
rage. In addition, higher percentages of male and 
urban residents are informed by pharmacists about 
the place of medicine storage. Furthermore, grea-
ter proportions of females store their medicines in 
the kitchen whereas Makkah residents store their 
medicines in the refrigerator. Finally, higher pro-
portions of males, Makkah and Jeddah residents 
store suspension medicines in the refrigerator.

Discussion

Treatment process starts from diagnoses of the 
illness to the prescription of the right medications 
at the right doses and ends with the proper admi-
nistration and patient adherence to the prescribed 
regimen. If the patient was correctly diagnosed 
and prescribed the right medicines with the right 
quantity, but stored them in improper place, this 
means that he will consume ineffective medicines 
that either will not cure him or will increase the se-
verity of his illness. Thus, medications storage is a 
critical stage that completes the treatment process. 
Proper medications storage, means keeping these 
medicines active, efficient and safe. While impro-
per storage of those medications means less ac-
tive, inefficient, and unsafe medicines that might 
harm patients and their family members especially 

Table 7.  Place of Medications Storage at Home

Section 
Responses (n)

(%) City Age Education 
level

Residence 
location

No. Family 
Members

Yes No
Do you know that medicines need 
special environment for storage? 979 (68.2) 456 (31.8) 0.029 0.078 0.625 0.014 0.029

Do you have at home special cabi-
net for medicines? 711 (49.6) 723 (50.4) 0.313 0.020 0.472 0.004 0.015

Does the pharmacist inform you 
about the place of storing medi-
cines?

412 (28.7) 1022 (71.3) 0.369 0.248 0.025 0.007 0.044

At home, do you separate family  
members medications from each 
other when you store them

675 (47.1) 758 (52.9) 0.239 0.880 0.321 0.523 0.156

Can children at home reach the 
stored medicines? 518 (36.2) 914 (63.9) 0.010* 0.359 0.914* 0.740* 0.068*

Where do you normally store the 
medicines at home?
                         Bathroom
                         Bedroom
                         Kitchen cabinet
                         Refrigerator
                         Others

82 (5.7)
340 (23.7)
299 (20.9)
620 (43.2)
93 (6.5)

<0.001* 0.782 0.123 0.347* 0.081*

Where do you keep suspensions 
after mixing them with water?
                         Bathroom
                         Bedroom
                         Kitchen cabinet
                         Refrigerator
                         Others

73 (5.1)
266 (18.6)
269 (18.8)
748 (52.3)
74 (5.2)

<0.001* 0.668 <0.001 0.039* <0.001

* Fisher Exact Test
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children if placed accessible to children. Discu-
ssing medications storage need to cover four main 
points. First point is the place of storage, whereas 
the second point is the conditions of this place like 
temperature, humidity, exposure to direct sunli-
ght, and accessibility by children. Third point to 
be discussed is the type of the stored medicines 
and finally duration of storage. These points are 
discussed in the next few paragraphs.

A total of 1446 respondents successfully res-
ponded to this survey. Females represented 6.8% 
of the total respondents. This low number of fema-
le respondents is due to the Saudi culture of sepa-
rating males and females and not allowing males 
to directly contact with females. At universities, 
female campuses are totally separated from male 
campuses where males are not allowed to get in to 
female campuses. Since our data collectors were 
males, we could not get more responses from fe-
male respondents. Families in Saudi Arabia are of 
large size. More than three quarters of our respon-
dents are of more than 5 family members. About 
one-third of our respondents have family mem-
bers with chronic diseases. 

In this study, 75% of respondents stated that they 
store medicines at home whereas only 47% of them 
have first aid kit. These finding are less than that 
reported for Basrah city in Iraq where 94% of the 
studied households stored medicines at home 12. In 
our study, 49% of respondents stored more than 5 
medicines at home. This figure is far from what was 
found in Basrah, Iraq. It was found that 94% of the-
ir households store a mean of 14.26 medicines at 
home 12. Having large number of medicines stored 
at home would lead to the increase of the severity 
of illness, increase of the therapeutic duplication 7 
and might lead to high rate of self medication which 
was found in many studies1, 4, 6, 13.

Reading medicine’s leaflet and following sto-
rage instructions are very helpful. Fifty one per-
cent of respondents read the medication leaflet 
and only 47% follow the storage instructions. Not 
following storage instructions might affect on 
the stability and efficacy of the medicine that co-
uld expose patients and their family members to 
unpleasant consequences. 

Pain killers accounted for 73% of the stored 
medicines at home. This was followed by cold/
flu/antihistamines 68%, antibiotics 40% and vita-

mins 24%. Several studies explored the types of 
medicines stored at home in different countries. 
In USA, a study was conducted in 24 homes fo-
und that 42% of the stored medicines were pain 
killers, 39% for cold/allergy, 23% for stomach and 
digestive system, 20% vitamins and only 6% an-
tibiotics 14. Another study in Iraq found 26.5% of 
the stored medicines were antibiotics, 19.6% anal-
gesics, 6.9% vitamins and 9% antihistamines 12. In 
Pakistan, pain killers represented 88% of the sto-
red medicines, this was followed by antipyretics 
65%, antihistamines 44% and antibiotics 35% 1. 
Storing antibiotics in large quantities would lead 
to high rate of self medication with antibiotics that 
increase antibiotic resistance 15.

Expiry date of medicines means that medici-
nes should be disposed and not be used by pati-
ents beyond that date. In our study, only 53% of 
respondents check the expiry date of the stored 
medicines regularly while 16% of respondents are 
willing to take expiry medicines. Not checking the 
expiry date of medicines would result in accumu-
lating and consuming expired medicines by pa-
tients. Our findings are similar to those reported 
elsewhere worldwide14. 

General public should be informed about the 
place and duration of medication storage especially 
if this medication requires specific place of storage 
like refrigerator or need to be disposed immediately 
after the end of the treatment. For example, in our 
study, 14% of respondents store suspension dosa-
ge form medicines for future need use and about 
10% store them until their expiry date. Pharmacists 
who are the primary source of information about 
medicines played insufficient role in informing pa-
tients about the proper and safe ways of medicati-
ons storage since only 29% of respondents said that 
pharmacists informed them about the proper ways 
of medications storage.

Medicines should be place in a dry and cool 
place, away from direct exposure to sunlight and at 
sites inaccessible by children 9. In this study, 43% 
of medicines are stored in the refrigerator, 21% 
in the kitchen, 24% in the bedroom, and 5.7% in 
the bathroom. Storing medicines in the bathroom 
expose them to high level of humidity and tem-
perature which might lead to the degradation of 
the medicine and reduction of its efficacy 9. A stu-
dy in Nigeria found that 48% of their respondents 
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store their medicines in bags, 4% in the kitchen, 
4% in the bathroom, 32% on the dining table and 
26% on the top of refrigerator16. In US, 78% of 
respondents stated that they store their medicines 
in the bathroom, 6% in the bedroom, and 98% in 
the kitchen14. In Qatar, 5.1% of respondents store 
their medicines in the kitchen, 25% in the refri-
gerator, and 50% in the bedroom17. Certain me-
dications such as suspensions should be stored in 
the refrigerator. In this study, only 52% of respon-
dents store suspensions in the refrigerator. Higher 
proportions of Makkah and Jeddah residents sto-
re their medicines in the refrigerator. This could 
be due to the high temperature during the year in 
Jeddah and Makkah compared to Taif.

In addition, 36% of respondents stated that they 
store their medicines at home in a place accessible 
to children. Exposing children to medicines would 
render them to high risk. A study in Iraq found that 
only 42% of medicines were stored properly and 
most other places of storage were accessible to chil-
dren12. A study in Malta among students aged 14-
16 years found that 24% of them had taken at least 
one medicine without adult supervision during the 
previous three months18. On the other hand, about 
70000 children are admitted annually to the emer-
gency department in the US due to medications 
overdose11. In addition, 95% of children, less than 
5 years of age, visited emergency department were 
due to unsupervised medication overdoses11. 

Conclusion

Large amounts of medications are stored in res-
pondents’ households. About half of the respon-
dents follow the storage instructions and regularly 
check their medicines for expiry date. Large num-
bers of medicines were stored in the refrigerator 
which could affect on their stability and efficacy. 
There should be a public campaign leaded by Sa-
udi Ministry of Health or Non Governmental Or-
ganizations to increase the awareness of the public 
regarding medications storage at home. In additi-
on, it is recommended to include topics related to 
good medications practice in the curriculum of all 
areas of specialization at the university level.

Limitations

This study faced main challenge of getting 
good number of female respondents since resear-
chers couldn’t recruit female data collectors and 
regulations in the Kingdome of Saudi Arabia don’t 
allow males to enter female students’ campus.  
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Abstract

Glomerular filtration rate (GFR) is an excellent 
marker of kidney function but due to inherent li-
mitations of cost and complex procedure, it is not 
possible to measure GFR feasibly in clinical prac-
tice. As a substitute to cumbersome GFR measure-
ment procedure, estimated GFR is used in clinical 
practice.  Since more than a century, various re-
nal function predictive equations have been de-
veloped and used. The landmark for these renal 
function predictive equations is believed to be se-
rum creatinine, although new equations are using 
biomarkers other than serum creatinine for better 
estimation of GFR and consequently accurate dia-
gnosis and staging of chronic kidney disease.

Key words: Biomarkers, Creatinine, Glomerular 
filtration rate, Kidney, Predictive equations, Renal

Introduction

Kidney patients either have diverse clinical 
presentations ranging from renal (hematuria) to 
extra-renal symptoms (edema, hypertension) or 
they might be completely asymptomatic with kid-
ney disease being accidentally discovered months 
or years after an abnormal urinalysis or regular 
scheduled examination [1]. Moreover, as kidney is 
primarily responsible for three main functions of 
secretion, excretion and production of hormones, 
either all these functions will be disturbed in kid-
ney patients or some functions will be diminished. 
For instance, patient with nephrogenic diabetes in-
sipidus will have diminished ability to concentrate 
urine but on the other hand the remaining functi-
ons of kidney will be completely normal [2]. Once 
kidney disease is diagnosed, the extent of kidney 

damage and the rate of progression of disease are 
the next two important concerns for a clinician. 
For centuries a single measurement of plasma 
creatinine (metabolic product of creatine derived 
from skeletal muscles) has been used to determine 
GFR and diagnosis of renal disease. Since being 
freely filtered from glomerulus and not metaboli-
zed by kidney, creatinine fulfills the criteria for an 
ideal endogenous biomarker to some extent. 

The major limitation associated with creatinine 
is its secretion and reabsorption by proximal tubu-
les as well as influence of dietary intake, muscle 
mass and various demographic factors on its pla-
sma level [4]. These limitations lead to intra-indi-
vidual variations (upto 5.3%) in plasma creatinine 
level. Moreover, due to tubular secretion of crea-
tinine, serum creatinine level tends to be normal 
even if GFR is markedly reduced as seen in acute 
kidney injury (AKI) and becomes evident when 
more or approximately 50% of renal function has 
been lost. More precisely, serum creatinine can 
only be used to calculate GFR in individuals who 
have stable renal function [5].

Due to inherent limitations of single measure-
ment of serum creatinine, 24-hour urine creatinine 
clearance was introduced as an alternative. This 
procedure requires an individual to collect urine 
sample for 24-hours. Calculation of creatinine cle-
arance is based on the fact that if tubular secretion 
of creatinine is ignored, then the amount of filtered 
creatinine in urine will be equal to the product of 
serum creatinine and GFR.

Although glomerular filtration rate (GFR) has 
proven to be an excellent index for kidney func-
tion but due to its’ complex and cumbersome me-
asurement, it is not feasible to measure GFR in 
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clinical practice. In order to provide best alterna-
tive for GFR, various renal biomarkers have been 
utilized in clinical practice [3]. The current review 
attempts to shed light on different biomarkers of 
kidney function, extent of kidney dysfunction as 
well as progression of renal disease. In addition 
to the limitations associated with serum creatinine 
in estimating GFR, 24 hour urine creatinine cle-
arance shows intra-individual variation of 11% 
along with cumbersome timed urine collection 
and increase chances of failure in collecting entire 
specimen [4,6]

Introduction of Estimated Glomerular 
Filtration Rate (eGFR)
There is no standardized method available 

for measurement of GFR. Inulin, gold standard 
for measurement of GFR, is not routinely used 
in clinical practice as it needs continuous bolus 
administrations along with timed urine collecti-
on.  In order to overcome this situation, several 
recommending bodies e.g. National Kidney Fo-
undation Disease Outcomes Quality Initiative 
(K-DOQI), NICE guidelines, renal association 
guidelines currently recommends use of estimated 
GFR (eGFR) [7]. eGFR provides an estimation of 
blood flow (ml/min) through glomeruli. Althou-
gh eGFR serves as the best and most convenient 
alternative of measured GFR (mGFR) but still 
eGFR alone cannot be used in various conditions 
e.g. pregnancy, children, obesity, malnourished 
and amputees. Currently eGFR is calculated via 
renal function predictive equations [8]. 

Introduction of Renal function predictive 
equation
Renal function predictive equations estimate 

GFR by relying upon serum creatinine, demo-
graphic variables that effect GFR and various cor-
rection factors simultaneously. The main purpose 
of development of such equations is to measure 
extent of kidney function clinically without under-
going expensive and time consuming procedures. 
Although widely used in clinical settings as well 
as research studies, these equations cannot be used 
for estimation of GFR in cases where there is rap-
id fluctuations of serum creatinine concentration 
such as severely ill, obese, patients suffering from 
Acute kidney injury (AKI) or patients on Renal re-

placement therapy (RRT). The first clinically use 
renal function predictive equation was introduced 
in middle of nineteen century. 

Cockroft and Gault equation
Back in 1976, Cockroft and Gault derived a 

renal function predictive equation that determines 
creatinine clearance (Ccr) on the basis of serum 
creatinine (S.Cr), demographic variables and cor-
rection factors. The equation was derived from the 
data of hospitalized men with chronic kidney dis-
ease (CKD). Only few females were included in 
this cohort. Although the original CG equation was 
not adjusted for body surface area (BSA) but later a 
correction factor for BSA 1.73 m2 was added to in-
crease accuracy of results [9]. Despite of its various 
shortcomings, CG equation has gained adequate 
prominence in clinical practice especially for dose 
calculation of drugs as FDA still recommends cal-
culation of creatinine clearance by CG equation. 

Ccr = (140–age)×lean body weight (kg) × (0.85 if female)
                S.Cr (mg/dl) × 72

A number of research studies have shown that 
CG-equation tends to over-estimate creatinine 
clearance resulting in false positive results. Possible 
reason behind over-estimation might be use of non-
standardized creatinine assay as CG-equation was 
developed much earlier before the introduction of 
standardized creatinine assay. The National Insti-
tute for Standards and Technology in United Sates 
has released standard reference material for calibra-
tion of serum creatinine via Isotope dilution mass 
spectrometry (IDMS). As the CG-equation was 
based on the fact that creatinine production increas-
es with weight, the inclusion of weight in equation 
may over-estimate result as increase weight does 
not refer to increase muscle mass only, it also sym-
bolizes obesity or increase fat mass.  

Modification of Diet in Renal Disease 
(MDRD) equation
MDRD equation was derived from the data of 

a multi-center clinical trial that was originally con-
ducted to evaluate the effect of control of dietary 
protein and blood pressure on the progression of 
renal disease. As a result of this study, four differ-
ent formulas were derived to calculate GFR. The 
simplest proposed formula is as follow:
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GFR= 186.3 × [S.Cr (µmol/L) × 0.0011312]-1.154  ×
×age (years)-0.203×(0.724 if female)×(1.21 if black)

The major advantage of MDRD equation over 
CG- equation is non-requisite of height and weight 
in formula and moreover it gives eGFR instead of 
creatinine clearance [10,11].Unlike CG equation, 
standardize serum creatinine value can be used in 
MDRD equation to prevent inter laboratory varia-
tions in results. Moreover, this formula is not vali-
dated for individuals less than 18 years.

Common Inherent limitations of CG and 
MDRD equation
Both equations are considered less accurate 

among obese and individuals with normal or near 
to normal GFR. Moreover variability of results has 
been observed with these equations in different age 
groups, renal allograft recipients, pregnancy, children 
and different ethnicities particularly Asians [12].

CKD-EPI equation
Unlike CG and MDRD equation, CKD-EPI 

equation was developed from population having 
wide range of GFR i.e. population with and without 
kidney disease. Therefore, this equation provides 
most accurate results in clinical settings when GFR 
is normal or mildly reduced [13]. Number of stud-
ies has confirmed a lower prevalence of CKD and a 
better prediction of risk among study subjects with 
CKD-EPI equation as compared to both CG and 
MDRD equation. This accurate lower prevalence 
of CKD as estimated by CKD-EPI will result in 
proper utilization of resources as fewer individuals 
will be truly categorized to have CKD. CKD-EPI 
equation based on both serum creatinine and cys-
tatin C respectively is available. Moreover, equa-
tion incorporating both serum creatinine and Cys-
tatin C is also available [7].

GFR= 141×min (Scr/k ‘ 1)α × max (Scr/k ‘ 1) -1.209 × 
×0.993 age × 1.018 (fe) × 1.159 (black)
For female: k= 0.7, α= -0.329
For make: k=0.9, α=  -0.411

Schwartz formula
In the middle of 1970s, Schwartz devised a 

formula to estimate GFR in children. The original 
formula was based on three main variables; height, 

weight and an empirical constant (k), where the val-
ue of k varies depending on age; Infant (LBW less 
than 1 year) k=0.33, infant (term less than one year) 
k=0.45, child or adolescent girl: k=0.55, adolescent 
boy: 0.77.  The major limitation associated with this 
formula is approximate over-estimation of GFR by 
20-40 % [14]. However, in 2009 the formula was 
updated by using standardized creatinine assay. The 
main limitation associated with Schwartz formula 
is the selection of appropriate value for the constant 
(k) as the value of k depends on the gold standard 
used for estimation of renal function i.e. inulin, cys-
tatin C, creatinine clearance. 

Overall Limitations of Renal Function 
Predictive equations
The inherent limitation associated with renal 

function predictive equations is the use of serum 
creatinine that is not a sensitive renal biomarker as it 
is affected by several renal and non-renal factors that 
are independent of both kidney function and kidney 
injury. Secondly, these equations tend to show vari-
ations in result among different populations. Such 
populations include obese, different ethnicities, any 
condition leading to unusual muscle mass, pregnan-
cy and patients’ with high GFR [11,12]. 

Cystatin C biomarker Predictive equation
Cystatin C is a low molecular protein that is 

produced by all nucleated cells of the body. Re-
cently number of renal function predictive equa-
tions using cystatin C has been published and com-
pared with serum creatinine estimating equations. 
Majority of the studies have found that both cys-
tatin C concentration and cystatin C based equa-
tions to be superior than both serum creatinine and 
creatinine based predictive equations [15]. Certi-
fied standard assay for standardization of serum 
cystatin C are also available to avoid any varia-
tions in result. The main disadvantage associated 
with use of cystatin C or its equation is high cost. 
Moreover, level of cystatin C markedly increases 
with advance age, thyroid dysfunction and use of 
certain medications such as glucocorticoids [16]. 
Moreover, number of research studies have shown 
that level of cystatin C markedly fluctuates in dif-
ferent trimesters of pregnancy with highest level 
in third trimester [17,18].
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Future of Renal Function Predictive 
equations
Overall it is not possible to conclude which es-

timating equation serves as the best estimator of 
GFR. It should be kept in mind that all estimat-
ing equations are mathematical derivations and no 
equation is ideal for entire population [19]. The 
purpose of these equations is to help clinicians in 
diagnosing and staging kidney diseases in clinical 
practice [7]. Keeping limitations of these equa-
tions in mind and using different equation in dif-
ferent setting might result in better performance of 
such equations.

Conclusion

The quest of an ideal biomarker for early iden-
tification of kidney dysfunction still continues. As 
compared to traditional biomarkers, fortunately 
novel biomarkers for detection and monitoring 
of renal dysfunction are under observation and 
analysis of their performance is being done on the 
basis of cost, sensitivity and specificity. Need of 
the hour is to identify such biomarker that can be 
conveniently use in clinical practice, give specific 
results for special population such as pregnancy, 
elderly and give best combination of cost and ear-
ly identification of renal dysfunction. 
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Abstract

Objectives: The study is aimed at determining 
the prevalence of generalized anxiety disorder in 
adolescents and youth. It will help us to design 
preventive strategies in our target population and 
to promote mental health.

Methodology: A cross sectional study was 
conducted to identify various symptoms associa-
ted with generalized anxiety disorder in adoles-
cents and youth. The sample size calculated was 
498 and rounded off to 500. Non probability pur-
posive sampling approach was used to recruit stu-
dy subjects. Prior consent was obtained from all 
selected study subjects. P value less than 0.05 was 
considered significant.

Results: In the study total 500 subjects were 
included from both public and private educatio-
nal institutions in Lahore. The gender distribution 
of generalized anxiety disorder was 7% male and 
9% female among adolescents and 12% males and 
14% females among youth.

According to the study, the major factors cau-
sing GAD were long examination (76%), fear of 
failure (79%), increased work load (82%), long 
study hours (64%). The comparison of symptoms 
of generalized anxiety disorder in adolescents and 
youth showed statistical significant generalized 
anxiety disorder GAD in youth with more than 4 
persistent symptoms according to ICD 10 criteria. 
P value was less than 0.05.

Conclusions: Generalized Anxiety Disorder 
was found more in youth and females. The rese-
arch showed that factors such as increased work 
load, and long study hours etc could contribute to 
generalize anxiety disorder.

Key words: Generalized Anxiety Disorder, 
Adolescents, Youth.

Introduction

Amongst the various anxiety disorders, ‘gene-
ralized anxiety’ is a traditionally recognized cli-
nical phenomenon1. However, generalized anxiety 
disorder (GAD) is a relatively new category for 
the significant mental disorders. Generalized anxi-
ety disorder (or GAD) is characterized by exce-
ssive, exaggerated worrying and tension about 
everyday life events without an evident provoking 
factor. The worry is mostly unrealistic or out of 
proportion for the circumstances.2

 The adolescents and youth are defined by the 
United Nations, as persons between the ages of 10 
to 19 years and between 15 and 24 years, respec-
tively.3 The study deals with the prevalence, dia-
gnosis (as per ICD- 10 criteria) and implications 
of this disorder in the said section of the popula-
tion at present. GAD is the second most frequent 
disorder in primary care after depression, hence, 
signifying the importance of understanding the di-
sease.4 And thus, this also highlights the need for 
designing an effective preventive and diagnostic 
plan for this disorder in addition to investigating 
treatment options for those who are already suffe-
ring from it. In addition to this, probable factors 
contributing to GAD in youth and adolescents will 
also be explored. Anxiety disorders are composed 
of different groups of psychological difficulties 
with wide-ranging intensities and clinical presen-
tations. A fundamental component shared by all 
anxiety disorders is intense fear and unnecessary 
worry.5 Adolescence and youth mark the stages of 
gradual transition from childhood to adulthood, 
which are two overlapping but distinct phases of 
physical changes marking puberty and physical 
maturation.6 Radical alterations in hormonal and 
somatic conditions in addition to considerable 
changes in behavior and the structural and functi-

Prevalence of generalized anxiety disorder in 
adolescents and youth in Lahore urban community 
Pakistan
Saira Afzal, Humaira Sarfraz, Sardar Hassan

Community Medicine Department, King Edward Medical University Lahore, Pakistan.
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onal organization of the brain.7 Many psychologi-
cal functions such as social brain, emotional pro-
cessing and executive control go through striking 
changes. In adolescence nonlinearly increased 
onset of various psychiatric disorders, for exam-
ple anxiety, posttraumatic stress disorder (PTSD), 
bipolar disorder (BP)etc are observed compared 
to periods of childhood and adulthood.8-10 Studies 
on the gender differences for the anxiety disorder 
showed considerable difference in anxiety disor-
der rates for men and women. Boys are less likely 
to show symptoms of anxiety when compared to 
girls.11 On the contrary, some studies reveal same 
rates of anxiety in boys and girls or are suggestive 
that anxiety level cannot be explained merely on 
the basis of biological sex.12 Conversely, studies 
found that gender role orientation and pubertal de-
velopment are deemed to be more important than 
biological sex.13 Quite recently, instead of being 
considered as an independent diagnosis, generali-
zed anxiety disorder might be better presumed as 
a prodrome of major depression or other comor-
bid disorders.14 As far as the pathophysiology and 
clinical features of the disorder are concerned, the 
sleep problems and measures of anxiety severity 
were positively associated.15 Previous research has 
revealed that individuals with GAD commonly 
endorse symptoms of autonomic arousal.16 On the 
basis of structural equation modeling, researchers 
have reconciled these incongruous observations 
thereby indicating that raised autonomic arousal 
is associated with GAD.17 Many studies including 
ours suggest that the present educational course 
may have certain inadvertent detrimental effects 
on mental health of adolescents and youth, with a 
greater frequency of anxiety, stress and depression 
observed in certain age groups.18-20 

The study is aimed at determining the prevalen-
ce of generalized anxiety disorder in adolescents 
and youth. It will help us to design preventive 
strategies in our target population and to promote 
mental health. This age group of the population 
forms a significant part of the world’s community 
and the social and mental needs of this section of 
the population need to be addressed. Thus, the stu-
dy will help highlight the prevalence, and risk fac-
tors of generalized anxiety disorder in youth and 
adolescents. And given the escalating psychoso-
cial burden associated with psychiatric disorders, 

the identification of youth at highest risk for the 
illness will have a huge impact on public health.

Materials and methods

A cross sectional study was conducted to iden-
tify various symptoms associated with generalized 
anxiety disorder in adolescents and youth with par-
ticular reference to various determinants contribu-
ting to this disorder. Study population comprising 
of 500 students in public and private institutions 
who were divided into two groups according to age. 
One group included adolescents 10 to 19 years of 
age. The other group comprised of youth 20 to 29 
years of age. They were willing to participate and 
fill the questionnaire and checklist. All informati-
on obtained was kept confidential. The generalized 
anxiety disorder GAD was diagnosed according to 
ICD 10 criteria. The sample size calculations were 
performed by using epi-info 2000 software. The 
sample size calculations were done at 95% con-
fidence interval, 80% power of test, 7% prevalence 
of generalized anxiety disorder and the sample size 
was estimated as 498 and rounded off to 500. Non 
probability purposive sampling approach was used 
to recruit study subjects. Prior consent was obtained 
from all selected study subjects. The variables were 
said to be present if they occurred for 6 months or 
greater duration and they were listed as below: 

Palpitations or pounding heart, sweating, trem-
bling, dry mouth, difficulty in breathing, feeling of 
choking, chest pain, nausea or abdominal distress, 
feeling dizzy, feeling that objects are unreal and de-
personalization, fear of losing control, fear of dying, 
hot flushes or cold chills, numbness or tingling sen-
sation, muscle pains, restlessness, mental tension, 
sensation of lump in throat, exaggerated response 
to minor surprises, difficulty in concentrating, per-
sistent irritability, difficulty in getting to sleep.

Any coexisting illness was also mentioned in the 
checklist. The study subjects suffering from thyro-
id diseases, tuberculosis, hepatitis and endocrine 
disorders were excluded from the study. Also not 
included were the people with organic mental dis-
order or psychoactive substance-related disorder. 
Frequency distributions, percentages were calcu-
lated. Comparison was performed and chi square 
test, odds ratio, 95% CI were calculated. P value 
less than 0.05 was considered significant.



1186

HealthMED - Volume 8 / Number 10 / 2014

Journal of Society for development in new net environment in B&H

Results

In the study total 500 subjects were included 
from both public and private educational instituti-
ons in Lahore for this study. 300 were adolescents 
i.e., group1 (10-19 years) and further 100 males 
and 200 were females. 200 were youth i.e., group2 
(20-29 years) and further 100 were males and 100 
were females.

The gender distribution of generalized anxiety 
disorder was 7% male and 9% female among ado-
lescent group and 12% males and 14% females 
among youth group were diagnosed GAD accor-
ding to ICD 10 criteria. 

According to the study, the major factors cau-
sing GAD in students were long examination 
(76%), fear of failure present in (79%), work load 
more prominent in 82%, long study hours respon-
sible in 64% of students. Among the other factors 
contributing to generalized anxiety disorder as in-
dicated by their frequency and percentages were 
competition for getting position in class (44%), 
high academic achievements (45%), poor health 
status (18%), parental interference in career deci-
sion making (16%), worry about financial status 
(6%), emotional factors like break ups and con-
flicts in relationships (9%), while 49% of the su-

bjects think that participation in extracurricular 
activities plays a role in relieving anxiety.

The distribution of number of symptoms of 
generalized anxiety disorder in adolescents and 
youth are mentioned. (table 1,2) 

The comparison of symptoms of generalized 
anxiety disorder in adolescents and youth showed 
statistical significant generalized anxiety disorder 
GAD in youth with more than 4 persistent symp-
toms according to ICD 10 criteria. P value less 
than 0.05. (table 3)

Discussion

Generalized anxiety is a recognized clinical phe-
nomenon, however the generalized anxiety disor-
der (GAD) is a new category for the description of 
a unique mental disorder.21 Anxiety disorders are 
composed of psychological difficulties with wide-
ranging intensities and a fundamental component is 
intense fear and unnecessary worry.22

GAD has been found to have much more influ-
ence on health-related quality of life and role func-
tioning when compared to other mental disorders 
in adolescents and youth. 23 People with GAD have 
been suggested to have relatively greater healthcare 
utilization and costs. GAD diagnosed patients also 

Table 1.  Distribution of number of persistent symptoms of GAD in Adolescents

No. of persistent symptoms Adolescents
(n=300) Percentage

1 160 53%
2 50 16%
3 66 22%

>4 24 8%

Table 2.  Distribution of number of persistent symptoms of GAD in Youth

No. of persistent symptoms Youth
(n=200) Percentage

1 76 38%
2 64 32%
3 32 16%

>4 28 14%

Table 3.  Comparison of number of persistent symptoms of GAD in Adolescents and youth
No. of Symptoms Group1 Group2 Chi square Odds ratio 95% CI P value

1 160 76 11.32 1.86 1.27-2.73 0.0007
2 50 64 16.03 0.43 0.27-0.66 0.00006
3 66 32 2.74 1.48 0.91-2.43 0.09

>4 24 28 4.64 0.53 0.29-0.99 0.03
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have a higher risk for suicide or suicide attempts.24 

Physical, behavioral, cognitive, and/or psychologic 
symptoms have also found to be associated with 
GAD. In addition co-morbidities were linked with 
higher absenteeism from work.25 

GAD has been linked with an early age of onset 
by many researchers with core periods for initial 
commencement in later adolescence with supple-
mentary first incidence in early youth.26 In the 
adolescent age group, various genetic, hormonal 
and environmental factors such as stress, conflict, 
communication gap with parents, disagreements 
may be attributed to the causation of this disorder 
in the said age group.28 Adolescents with anxiety 
disorders went through relatively more negative 
life circumstances than those without the disor-
der.29 Among adolescents, prevalence rates were 
found to be between 3.6% to 7.3% .30

Various recent stressful life events maybe in-
volved in the onset of emotional disorders such as 
GAD. Our research depicts higher frequency of 
the disorder among youth when compared to ado-
lescents. To understand various probable causes 
which may lead to higher levels of Generalized 
Anxiety Disorder in youth in our setting, we must 
understand that the transition from adolescence to 
adulthood and the element of raised pressures and 
responsibilities associated with this particular age 
group.31 Other factors may include challenges in 
interpersonal relationships, conflicts in friendships 
or break in relationships, socioeconomic burden, 
pressure to choose the career of parents choice, 
pressure to meet the expectations by self and the 
family, stigma attached to discussing psychiatric 
disturbances, cultural and religious factors.32

Women are twice as likely men to suffer from 
GAD.33 In research performed in the Netherlan-
ds (Bijl et al, 1998) female predominance was 
observed while an epidemiological survey in 
South Africa depicted much higher rates in men 
(Bhagwanjee et al. 1998).34-5 Our research reveals 
results concordant with aforementioned studies 
and shows higher levels in both age groups of ado-
lescent (9%) and young (14%) females when com-
pared to adolescent (7%) and young (12%) ma-
les. However, cultural specificity must be kept in 
mind while considering these gender differences. 
Data on the development of anxiety disorders in 
various investigations advocates the potential role 

of genetic and environmental factors along with 
the significance of female reproductive hormones 
and related cycles in women.36 Meanwhile, gender 
differences in the absorption, bioavailability, and 
distribution of psychotropic drugs were also ob-
served and can help in streamlining potential me-
dical therapy for females with anxiety disorders.37 
GAD afflicted females chiefly those who have one 
or more co-morbid disorders have greater likeli-
hood of pursuing professional management for 
their disorder and hence this maybe a reason for 
the higher prevalence of GAD in females. 

Many studies including ours suggest that the 
present educational course may have certain in-
advertent detrimental effects on students’ mental 
health, with a greater frequency of anxiety, stress 
and depression observed in students related to 
competitive examinations.38 A number of factors 
have been put forward regarding the deterioration 
in students’ mental health and these include aca-
demic pressure, workload, and financial concerns.39 
It is imperative to realize that psychological dis-
tress among students may affect their academic 
performance negatively, lead to academic dishon-
esty, and contribute to substance abuse. 40 

High achievements has been found to be signi-
ficant in contributing to anxiety disorders.41 Our 
study too revealed that 45% of students in our study 
sample felt the same. Self-reported stressors for stu-
dents as identified included examinations, competi-
tion (quoted by 44% students in our study), amount 
of information to learn, time constraints, money 
(worry regarding financial status was reported by 
only 6% of students in our study), family concerns 
(a factor deemed important by 16% of subjects in 
our study) and these are congruous with the fac-
tors that we pointed in our study.42 Among differ-
ent factors contributing to exam anxiety, extensive 
course load was reported as an important factor by 
90.8% of the students according to researchers and 
colleagues while our study showed that 82% of 
the subjects had this belief which is less than what 
was observed by researcher and colleagues.43 Thus, 
the prevalence of generalized anxiety disorder in 
particular among adolescents and youth is an area 
where hardly any research has been done. Our re-
search henceforth, opens a new avenue for studies 
considering the significance in the education sector 
reforms for adolescents and youth. 



1188

HealthMED - Volume 8 / Number 10 / 2014

Journal of Society for development in new net environment in B&H

The current research had been conducted on 
generalized anxiety disorder to explore its risk 
factors and to devise a prevention plan. In order to 
address the issue, a multidimensional prevention 
programme should be launched with the dynamic 
participation of all the stakeholders involved in-
cluding the Government, physicians, patients and 
the society, in general. It is essential that the spot-
light on treatment of adolescents and youth be 
shifted to an approach based on prevention and 
early intervention considering that many common 
mental disorders in adults first surface in the early 
ages and reduce the stigma associated with vari-
ous psychosocial disorders to encourage people to 
seek professional help.44 Successful assessment of 
mental health problems in patients should be based 
on practitioner’s awareness about patient’s beliefs 
regarding physical and mental health. Keeping in 
mind the western-eastern socio-cultural differenc-
es may help in planning effective management. 

Strengths of the current study included rep-
resentative use of standardized data collection 
protocols and achieving the objectives of our 
study besides identifying various probable fac-
tors which may contribute to higher rates of anxi-
ety disorders in adolescents and youth. We were 
able to ascertain the demographic differences 
and found GAD more in the youth (age 20-29 
years) as compared to adolescents (age 10- 19 
years) and also among females. Our research also 
explored various factors which could give rise to 
these findings. Research studies in specific seg-
ments of the population focus on greater details, 
and increase practicability of gauging partici-
pants in a clinical setting.

However, we also encountered some study limi-
tations such as recall bias of the behavioral risk fac-
tors as we followed international guidelines in our 
study and used questionnaire and checklists based 
on ICD-10. Moreover, there is concurrent difficulty 
in diagnosis due to coexisting disorders and over-
lapping symptoms with various other disorders like 
endocrine, metabolic and chronic illnesses and that 
were excluded on history and past records.

This research was performed to lay the basic 
groundwork for ensuing further studies that can be 
used to recognize GAD in adolescents and youth 
to effectively deal with the mental health care 
needs of this chief section of the population. 

The gender and age distribution in GAD in ad-
olescents and youth showed significant variations 
and so must be considered for studies to follow.

Conclusion

Generalized Anxiety Disorder was found more 
in females, ages between 20-29 years of age as 
compared to male adolescents and youth.

The research showed that factors such as incre-
ased work load, long study hours, competition in 
examinations, fear of failure, burden of previous 
academic achievements, parental interference in 
career decisions could contribute to generalized 
anxiety disorder among students.
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Abstract

Background &Aim: Vitamin D is a steroid 
hormone and recent studies have shown that vita-
min D may be involved in triggering uterine con-
tractions and preterm labor. The aim of this study 
was evaluating serum 25-hydroxyvitamin D levels 
in pregnant women with threatened preterm labor.

Patients and Methods: In this case-control 
study, 120 pregnant women with gestational age 
of 28 to 37 weeks referred to Shahid Sayyad Shi-
razi Hospital of Gorgan in 2012 were studied. The 
subjects were placed in two groups, case group 
(with symptoms of labor onset) and control gro-
up (no symptoms). Serum 25-hydroxy vitamin D 
was measured for each sample. The collected data 
were analyzed using SPSS-18 statistical software 
and t-test and Pearson’s correlation coefficient.

Results: There was a significant difference 
between cases and controls regards to the mean 
serum vitamin D levels (21.63±11.46 ng/ml vs. 
18.77±6.19 ng/ml, P-value=0.013), parathyroid 
hormone (PTH) (P=0.002) and alkaline phospha-
tase (ALP) (P=0.001), but no significant diffe-
rence regards to the serum levels of calcium and 
phosphorus. In both groups, there was a signifi-
cant correlation between preterm labor and serum 
ALP (P<0.05), while no correlation with vitamin 
D, calcium, phosphorus and PTH (P>0.05). 

Conclusion: The results of this study showed 
that serum vitamin D levels in pregnant women 
with threatened preterm labor are higher than wo-
men without symptoms, although no significant 
correlation was reported.

Key words: Serum 25-Hydroxyvitamin D Le-
vels, Pregnant Women, Threatened Preterm Labor

Introduction

Vitamin D3 is a steroid hormone in human body, 
which Serum 25 (OH) vitamin D3 levels has been 
often considered as an index of it (1). Along with 

the classic tissues, vitamin D receptor (VDR), the 
nuclear receptor for 1,25 (OH)2 vitamin D3 and 
the vitamin D – activating enzyme, 1-α hydroxyla-
se are expressed in other tissues, prominently in 
placenta and deciduas (2). Their expression en-
hances in the first trimester of pregnancy, while 
some studies reported the abnormal expression 
of 1-α hydroxylase enzyme in mothers with pre-
eclampsia. The significant changes in maternal 
calcium and vitamin D homeostasis occur during 
pregnancy in order to meet the fetal calcium needs 
for skeletal growth and bone mineral accretion. 
Increase in intestinal calcium absorption during 
pregnancy probably occurs through the increase 
in 1,25 (OH)2 vitamin D3 levels which enhances 
50-100 % and by 100 % during the second and 
third trimester, respectively (3). 

The main mechanism of increase in 1-25 (OH)2 
vitamin D still remains unclear. According to the 
previous studies, concentrations of parathyro-
id hormone (PTH) that stimulates hydroxylation 
of 25 (OH) D and consequently, its conversion to 
1,25 (OH)2 vitamin D does not change during pre-
gnancy (4). Vitamin D is synthesized in the skin by 
UVB radiation of sunlight. Low sun exposure, wit-
hout vitamin D supplementation, may lead to incre-
ase vitamin D deficiency rate in women (5, 6).

Vitamin D deficiency in pregnancy may result 
in adverse events for the mother and the fetus (7). 
Neonatal complications include higher risk of 
growth restriction, respiratory tract infections and 
eczema. Furthermore, it causes altered glucose 
homeostasis and it may increase the risk of gesta-
tional diabetes mellitus, pre-eclampsia and bacte-
rial vaginosis (8, 9). Women with vitamin D defi-
ciency often do not show any symptoms but oste-
omalacia has been observed in some cases (10). 

Vitamin D deficiency is prevalent in sun expo-
sure- deprived populations and its adverse effects 
on the mother, the fetus and the growing infants 
have been considered as a major public health 
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concern(11-13). Thus, taking into account the po-
ssible role of vitamin D in preterm labor, the aim 
of the present study was evaluation of the mater-
nal serum 25(OH) vitamin D levels in pregnant 
women with preterm labor.

Patients and Methods

This case-control study was conducted on 120 
pregnant women of 28 to 37 weeks gestation (de-
termined by using the last menstrual period date 
and Ultrasound examination before the 22nd weeks 
of pregnancy) admitted in Sayyad Shirazi Hospital 
of Gorgan, Iran. Pregnant women aged between 
18 to 35 years were included into the study using 
inclusion and exclusion criteria as followings: 
not having any pregnancy disorders such as pre-
eclampsia, bleeding, poly hydramnios, decolman 
(premature separation of placenta), multiple fetus 
and parity less than 4, any history of chronic disea-
ses, diabetes mellitus or gestational diabetes, chro-
nic hypertension, pre-eclampsia, drug or alcohol 
addiction, fetal deformity, poly hydramnios, pla-
centa previa, uterine leimyomas, abdomen surgery 
during current pregnancy, uterine malformation, 
cervical impotence, history of trauma, fever, any 
acute or chronic infection, body mass index (BMI) 
higher than 35, intra-uterine fetal death (IUFD), 
taking vitamin D or calcium supplement and cor-
ticosteroids. Review board of Golestan Univer-
sity of Medical Sciences and Ethical Committee 
approved the study. Informed written consent was 
obtained from each patient. The study comprised 
two groups, subjects with labor signs (cervical 
effacement, dilation and ruptured membranes) as 
the study group (N=60) and the subjects without 
labor signs as control group (N=60). 

Serum 25- hydroxyl vitamin D levels were eva-
luated testing by enzyme immunoassay method 

using IDF kit (ELISA, England). Values of 30-100 
ng/ml, 10-29 ng/ml and less than 10 ng/ml were 
considered as normal, in sufficiency and severe 
deficiency of 25-hydroxy vitamin D, respectively.

Collected data were analyzed using SPSS-18 
software. T-test was used in order to compare the 
mean values in two normal and independent groups. 
Pearson’s correlation coefficient and linear regressi-
on analysis were used in order to assess the relation 
between serum vitamin D and preterm labor. 

Results

Results showed that mean serum vitamin D le-
vels was 21.36 ± 11.46 ng/ml in cases and 80% 
showed insufficient level while 6.7% had deficient 
values of 25-(OH) vitamin D, respectively. But in 
the control group, the mean serum 25-(OH) vita-
min D level was 18.77±6.19ng/ml, and 95% had 
insufficiency while 1.7% showed deficiency of vi-
tamin D, respectively. A significant difference was 
observed in Vitamin D levels between two groups. 
(P-value=0.013)

Moreover, mean values of calcium, phosphoro-
us, parathyroid hormone (PTH) and alkaline phos-
phatase (ALP) concentrations were also higher in 
the study group compared to the controls. Table 1.

Data analysis of the case group showed that there 
was significant correlation between serum vitamin 
D levels and gestational age (p= 0.016) and parity 
(p= 0.025), while there was no significant correla-
tion between serum vitamin D levels and maternal 
age, educational status, gravidity, previous aborti-
on, maternal height, weight and BMI, gender of ne-
onates and birth height and weight (p>0.05)

In the control group, there was no significant 
correlation between serum vitamin D levels and 
demographic variables (maternal age, gestational 
age, educational status, parity, gravidity, abortion 

Table 1.  Comparing serum levels of vitamin D, Ca, P, PTH and ALP between cases with threatened 
preterm labor and controls

P-valueControlsCasesSerum levels of variables (mean±SD)
0.01318.77±6.1921.63±11.4625(OH)D (ng/ml)
NS*9.06±0.879.05±0.7Ca (mg/dl)
NS3.68±1.173.87±1.10P (mg/dl)

0.00222.17±12.1230.67±19.19PTH (pg/ml)
0.001224.31±84.18371.153±153.11ALP (IU/l)

*Not significant
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history, maternal weight, height and BMI, birth 
height and weight and neonate’s gender). 

Pearson analyses demonstrated that there is a si-
gnificant correlation between serum vitamin D le-
vels and maternal age (P=0.031) and parity (P=0.03), 
while there is no significant relation between serum 
vitamin D level and gestational age, parity, and ma-
ternal BMI (p>0.05) in cases. Figure 1.

Figure 1.  Correlation between serum 25-(OH) 
vitamin D and preterm labor in the case group

Discussion

The findings of this study demonstrated that 
mean value of 25-(OH) vitamin D concentration 
was higher in the study group than the control 
group. Moreover, mean values of Ca, P, PTH and 
ALP concentrations were also higher in the study 
group compared to the controls (not significant). 

It is likely that 25-OH vitamin D affects uterine 
contractions via parathyroid hormone related pep-
tide (PTHrP). Calcium and parathyroid hormones 
also influence vitamin D status during pregnancy, 
while there is no association between serum vita-
min D level and prolactin, esterogen and placental 
lactogen (14, 15).

In this study, mean values of parathyroid hor-
mone, Ca, P, alkaline phosphatase were not signi-
ficantly different between two groups. However, 
Serum calcium ion concentration and its effect on 
25(OH) vitamin D were not investigated. Our fin-
dings have shown that the pregnant women with 
preterm labor signs had higher serum vitamin D 
concentrations compared to the control group

There are few studies on the association betwe-
en labor onset and vitamin D status. Scholl et al. 
study showed that the risk of cesarean delivery 
decreased in pregnant women with serum vita-
min D levels higher than 37nmol/L (16). There 
are controversies in other studies. In Ota et al. stu-
dy, 47.4% of pregnant women had low vitamin D 
(less than 30 ng/ml), and the prevalence of Anti 
Phospholipid Antibody (APA) was significantly 
higher in the subjects with low values of vitamin 
D compared to the subjects with normal values 
(39.7% vs. 22.9%, P-value<0.05). Thus, there was 
an association between vitamin D deficiency and 
high risk of abortion and preterm labor (17).

Boldnar et al. study demonstrated that preterm 
birth (<35 week gestation) occurred in 49.4 % 
of women with low level of 25- hydroy vitamin 
D (<75 nmol/L) in comparison with 26.2 % of 
pregnant women with normal level of vitamin D 
(>75nmol/L) (p<0.01) (18). As a result, it is con-
ceivable that low maternal 25 hydroxy vitamin D 
status in late second trimester could be associated 
with increased risk of preterm birth.

Results of Shiabata et al. study showed that 
neither intact parathyroid hormone nor calcium 
concentration were not associated to 25-hydroxy 
vitamin D that is in agreement with the results 
of our study. Furthermore, Shibata et al. showed 
lower levels of 25-hydroxy vitamin D in mothers 
with threatened premature delivery compared to 
those with normal delivery and they suggested that 
low vitamin D status influences on bone metaboli-
sm and was associated to the threatened premature 
delivery rate (19). On the contrary, our findings 
showed that higher vitamin D status increases the 
risk of preterm labor. In agreement with our fin-
dings, Ahrari et al. reported that mean serum vi-
tamin D level was higher in the pregnant women 
with preterm labor compared to the pregnant wo-
men with normal delivery (20).

Moreover, studies have shown heterogeneous 
results regarding the prevalence of vitamin D de-
ficiency. Maghbooli et al. reported a prevalence of 
66.8% vitamin D deficiency (<35 nmol/L) (21). 
There have been other reports of 76% prevalen-
ce in Iran (22). Ahmed et al. reported 82.1 % of 
population had vitamin D deficiency (23). In the 
present study, vitamin D deficiency was observed 
in 86.7 % of the mothers in the study group and 
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96.7% of the control group that is relatively high 
in comparison to previous similar studies. 

Considering to the controversial findings of the 
previous studies we cannot suggest a significant 
role of vitamin D in labor onset and preterm labor 
through evaluation of serum 25-hydroxy vitamin 
D status. It is likely that evaluation of serum acti-
ve- form of vitamin D or 1,25 dihydroxy vitamin 
D is more helpful to explain the possible role of 
vitamin D in preterm labor occurrence.

Moreover, demographic variables such as age, 
ethnicity and socioeconomic status probably in-
fluence vitamin D status, consequently, its asso-
ciation to preterm labor. Thus, the controversies 
between the findings of the previous studies are 
likely due to the demographic differences in the 
population.

Conclusion

Our findings showed that serum vitamin D sta-
tus is higher in pregnant women with threatened 
preterm labor compared to the normal delivery. 
Since many studies emphasized on the role of 
vitamin D deficiency in preterm labor, further in-
vestigation to approve the findings of the present 
study is required. 
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Abstract

Scimitar syndrome is a rare congenital anoma-
lous pulmonary venous drainage of the right or left 
lung into vena cava inferior. It may be diagnosed in 
newborn, in late childhood or adult period. Cases 
diagnosed in early childhood have significant cli-
nics of pulmonary findings but late onset group may 
have subtle clinics and also be diagnosed accidently.

We report a child having recurrent respiratory 
complaints and treated as asthma for a long time 
but diagnosed as Scimitar syndrome during the 
follow up.

Key word: Asthma, congenital anomaly, pul-
monary, scimitar syndrome

Introduction

Scimitar syndrome (hypogenetic lung syndro-
me, Halasz syndrome, congenital pulmonary ve-
nolobar syndrome) is characterized with abnormal 
drainage of pulmonary vein into vena cava inferior 
(VCI) or rarely into right atrium. In this syndrome, 
resembling of the pulmonary vein which is mostly 
drained into VCI after descending near the right 
edge of the heart, to scimitar (scimitar sign) in po-
steroanterior (PA) lung radiographics is conside-
red to be a characteristic appearance (1). But this 
typical radiological sign is not seen in most of the 
cases. The prevalence of the syndrome is very rare 
as 2/100000 in live births and female/male ratio is 
2/1 (2). Anomalous pulmonary venous drainage of 
all or a portion of the right lung is accompanied by 
different congenital anomalies. Other important 
components of the syndrome are, hypoplasia of the 
right lung, dextroposition of the heart, hypoplasia 
of the right pulmonary artery, pulmonary seque-
stration, abnormal arterial feeding of the right lobe 
of the lung from infradiaphragmatic aorta and atri-

al septal defect (ASD). The major complications 
according to the age of onset and severity of the 
clinical findings of this disease are recurring lung 
diseases, congestive heart failure, and pulmonary 
hypertension (3). 

In this article, a case with the history of with 
recurrent lower respiratory tract infections and di-
agnose as Scimitar Syndrome with radiographic 
examinations was mentioned.

Case Report

A thirteen years old girl was brought to the hos-
pital with the complaints of recurring respiratory 
distress, grunting and cough which was started in 
her babyhood and continued periodically. She had 
lower respiratory infections after when she was 7 
months old and then repeated every 2-3 months. 
She had these infections every month last 3 ye-
ars. During this period, she had the diagnoses of 
bronchitis, bronchiolitis, asthma and pneumonia 
and was given antibiotics and bronchodilator the-
rapies for many times. Her prenatal history was 
normal. When she was 3 years old, adenoidec-
tomy was performed because of the complaints 
of grunting and respiratory distress. Lung sounds 
were equal but coarsening and expiratory sounds 
were prolonged in her physical findings. 

In laboratory findings hemoglobin level was 
12.1 g/dL but weight blood count, platelet count 
was normal. At the same time in her pulmonary 
function tests (PFT) are low, FEV1 (forced expi-
ratory volume in one second) was 72%, FVC 
(forced vital capacity) was 69%, FEV1/ FVC was 
100%. In PA radiographics (Figure 1) there was 
an atypical view of asymmetrical fullness in the 
left hilar area. There was a huge venous structure 
at the base of the right lung that drained into vena 
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cava inferior and in the neighborhood there were 
foci of focal emphysema in thorax computed to-
mography (CT) (Figure 2). 

Figure 1.  Slight shift of the heart to the right in 
PA graphic and Scimitar like linear radio
opacity near the right side of the heart

Figure 2.  A. Right shift in the imagines of con-
trast-enhanced axial tomography.
B-D. Connection of right inferior pulmonary vein 
with inferior vena cava in the imagines of axial, 
coronary and sagittal plane tomography.

In three dimensional thorax angiographic CT 
there was an aberrant pulmonary vein at the base 
of right lung and the largest dimension of pulmo-
nary vein through costodiaphragmatic recess was 
11 mm. and it was draining into vena cava inferior 
adjacent to liver. This view was compatible with sci-
mitar syndrome. Both lung perfusion scintigraphy 

was normal. While her electrocardiogram was nor-
mal, drainage of 3 of the pulmonary veins into left 
atrium and drainage of aberrant pulmonary vein 
into hepatic vein were observed in her echocardi-
ography. She was diagnosed as Scimitar syndrome 
and was referred to cardiothoracic surgery depar-
tment and operation decision was planned.

Discussion

Congenital malformations containing anoma-
lous venous return were first described in 1836 by 
Cooper (4). Neil et al. first described this syndro-
me with the name of ‘’Scimitar’’ (5). Syndrome 
is described as Scimitar syndrome because of the 
abnormal course of pulmonary vein which drains 
the right lung, and has a hyperdense shape like 
scimitar (Turkish sword) in posteroanterior radio-
graphics. This vein continues parallel to the edge 
of the right heart and extends toward the diaphra-
gm. Generally there is no sign of Turkish sword 
in the cases diagnosed in babyhood. About 70% 
of cases diagnosed in childhood and adulthood 
have signs of Turkish sword in PA radiographics 
(6). It is showed that abnormal pulmonary venous 
return is more often and less frequently to hepa-
tic, portal or azygos veins or to the right atrium, 
left atrium, or coronary sinus Even though, primi-
tive connection developed in intrauterine period 
at the 4-5th weeks should be regressed in normal 
evolution after the connection is evolved between 
pulmonary vascular bed and systemic veins (7). In 
our case it was shown that three pulmonary veins 
drained into left atrium and aberrant pulmonary 
vein were drained into hepatic vein. Hepatic vein 
is the biggest visceral vein drains into VCI. Hepa-
tic portal vein and arteria hepatica propria carry 
the blood from the liver to VCI. When return to 
coronary sinus is formed, intracardiac anomalies 
like ASD may accompany. Dupius et al. classified 
the patients as infantile group who were diagno-
sed in the first year of life and as adult group who 
were diagnosed after infantile period. Risk of de-
ath after surgery was significantly more in infan-
tile group (2). Clinical situation is more serious in 
babyhood and tachypnea, congestive heart failure 
and pulmonary hypertension develop in the first 
two months of life. Clinical status is better and less 
deadly in childhood and adulthood period.
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Our case was in the adulthood period and did 
not have complaints that were described above 
except recurrent lung infections. Main factors 
determining the prognosis in the patients diagno-
sed with Scimitar syndrome are lung infections, 
pulmonary hypertension, congenital heart dise-
ases (CHD), and right heart failure. CHD may 
accompany in 75% of neonates, and 36% of chil-
dren with this syndrome. The most seen CHD is 
secundum ASD. Ventricular septal defect, patent 
ductus arteriosus, aortic stenosis, aortic arch ano-
malies, Shone complex and tetralogy of Fallot 
can be seen. And also anomalies of lung lobes, 
airways, pulmonary sequestration, dextrocardia 
and abnormal feeding from abdominal aorta can 
be observed (8). Pulmonary hypertension can de-
velop because of left to right shunt. Major com-
ponents of the syndrome are hypogenetic lungs, 
anomaly of right lung and partial abnormal pul-
monary venous return, pulmonary sequestration, 
agenesis of pulmonary artery, systemic arteriali-
zations without sequestration and duplication of 
diaphragm. Minor components that seen very rare 
were tracheal trifurcation, eventration of diaphra-
gm, partial absence of diaphragm, cyst of phrenic 
nerve, horseshoe lung, and absence of left pericar-
dium (9). In our case there was no pulmonary and 
intracardiac involvement. 

There is no need of any treatment in the pa-
tients diagnosed with Scimitar syndrome if there 
is no serious pulmonary left-right shunt or pul-
monary pressure is normal. Surgical treatment is 
necessary in the patients having congestive he-
art failure and pulmonary hypertension and pul-
monary flow/systemic flow (Qp/Qs) ratio is >1.5 
(10). With surgical correction abnormal venous 
drainage is corrected to the left atrium and additio-
nal pulmonary, intracardiac anomalies are correc-
ted. In conclusion Scimitar syndrome should be 
evaluated in children with recurrent pulmonary 
infections, asthma clinic and respiratory distress. 
In diagnosis only some of the patients may have 
typical radiological findings so advanced imaging 
techniques should be done in the suspected cases.
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Abstract

The metabolic syndrome (MetS) is a clustering 
of components that reflects over nutrition, seden-
tary lifestyles, and resultant excess adiposity.

Objectives: To identify distribution of psychoso-
cial risk factors of metabolic syndrome in commu-
nity presented to a Public sector Diabetic clinic.

Study Design: Case Control study. 
Place: Diabetic Clinic, Mayo Hospital Lahore 

Pakistan. 
Study Period: 6 months. 
Subjects and Methods: A case control study 

was conducted. Purposive sampling was used to 
conduct the study. Sample selection was made 
on laid down criteria after taking due consent. 
Interviews were conducted through a pretested 
questionnaire. Data was collected, compiled 
and analyzed through SPSS version 19. The de-
mographic characteristics were described using 
frequency tables and percentages. Association of 
risk factor was computed by multivariate logistic 
regression and it was used to calculate odds ratio 
and their 95% confidence intervals.

Results: Metabolic syndrome was found to be 
more among people 40years of age and above, 
mostly married females, those with an education 
above high school and living in urban residents. 
Our research showed that smoking, fat rich diet, 
irregular timing of meals and lack of exercise were 
the risk factors for metabolic syndrome. 

Key Words: metabolic syndrome, psychosoci-
al factors, community, ATP3 criteria. 

Introduction

The metabolic syndrome (MetS) is a clustering 
of components that includes abdominal obesity, 
insulin resistance, dyslipidemia, and elevated blo-

od pressure and is associated with other co-morbi-
dities such as prothrombotic state, proinflamma-
tory state, nonalcoholic fatty liver disease, and 
reproductive disorders. These factors reflect over-
nutrition, sedentary lifestyles, and resultant exce-
ss adiposity.1 The National Cholesterol Education 
Program’s Adult Treatment Panel III report (ATP 
III) identified the metabolic syndrome as2 the pre-
sence of any three of the following five factors for 
the diagnosis of Metabolic Syndrome: abdominal 
obesity, hypertriglyceridaemia (triglycerides ≥1.7 
mmol/L), low HDL cholesterol (HDL cholesterol 
≤1.03 mmol/L for men and ≤1.29 mmol/L for wo-
men), elevated blood pressure (systolic blood pre-
ssure ≥130 mmHg and/or diastolic blood pressure 
≥85 mmHg or current use of antihypertensive dru-
gs) and impaired fasting glucose (fasting plasma 
glucose ≥5.6 mmol/L).3

The pathophysiology of metabolic syndrome 
includes development of insulin resistance and 
obesity leading to diabetes and ultimately cardio-
vascular disorders. Moreover, adiponectin; 4 a fat 
derived hormone; is an anti atherogenic agent, the 
deficiency of which combined with increased levels 
of TNF-α or PAI-15 induced by the accumulation of 
visceral obesity may be the major factors in causing 
atherogenic as well as metabolic disorders. 

Prevalence of the metabolic syndrome as defi-
ned by National Cholesterol Education Program, 
Adult Treatment Panel III (NCEP, ATP III) and 
other criteria ranges from about 11 to 41 per cent 
in different regions of India.6 In a large family 
study of type 2 diabetes in Finland and Sweden, 
the risk for coronary heart disease and stroke was 
increased threefold in subjects with the syndrome 
(P < 0.001).7 ATP III viewed CVD as the primary 
clinical outcome of metabolic syndrome.2 Using 
CT scanning for the analysis of adipose tissues, a 
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research study has clarified that visceral adipose 
tissue accumulation may have a major role in the 
occurrence of diabetes mellitus, hyperlipidemia, 
and hypertension and also atherosclerotic dise-
ases. Therefore, visceral obesity may have a key 
role in the development of multiple risk factors.8

According to a study, insulin resistance was re-
ported to be present in nearly 30 per cent of chil-
dren and adolescents in India, more so in women. 

Furthermore, approximately 20-25 per cent of ur-
ban South Asians have evidence of metabolic syn-
drome. This could be due to rapid nutritional and 
lifestyle transition in urbanized areas.6Despite the 
high prevalence of metabolic syndrome in South 
Asian countries, alleviation of risk factors such as 
lifestyle modification, adequate exercise and balan-
ced nutrition may prevent this disease. Therefore, 
there is an urgent need to conduct a study regarding 
the underlying risk factors of metabolic syndrome. 
This study was aimed to identify the association of 
psychosocial risk factors associated with metabolic 
syndrome. The results would be implicated towards 
devising health education, to prevent rising burden 
of metabolic syndrome and health promotion.

Materials and methods

 A case control study was conducted in Laho-
re, Pakistan to identify frequency of risk factors 
associated with metabolic syndrome according to 
ATP3 guideline. 

Study population: Cases included adults abo-
ve 18 years who were suffering from Metabolic 
Syndrome. They were willing to participate and 
fulfill the criteria laid down by ATP III guidelines 
for metabolic syndrome. 

The Controls were selected for comparison 
and they were adults of age more than 18 years, 
either gender and did not have metabolic syndro-
me according to ATPIII guidelines. 

Sample size calculations were obtained at 95% 
CI and 80% power of test and sample was 98 that 
was rounded to 100.

Purposive sampling technique was used to re-
cruit study cases and controls from all eligible indivi-
duals. The ethical issues were addressed. Permission 
from Ethical Review board was obtained. Prior in-
formed consent was also obtained from all selected 
study subjects and information was kept confidential. 

Study Variables
- Metabolic syndrome defined on ATPIII 

guidelines.
Three out of five of the following conditions 
must be present during case selection: 
Abdominal obesity determined by elevated 
waist circumference (greater than 40 inches 
(102 cm) for men and greater than 35 
inches (88 cm) for women), elevated blood 
pressure (equal to or greater than 130/85 mm 
Hg or use of medication for hypertension), 
elevated fasting Plasma glucose(equal to 
or greater than 100 mg/dL (5.6 mmol/L) or 
use of medication for hyperglycemia), high 
serum triglycerides (equal to or greater than 
150 mg/dL (1.7 mmol/L)) and low high-
density cholesterol levels (less than 40 mg/
dL (1.03 mmol/L) for men and less than 50 
mg/dL (1.29 mmol/L) for women).

- Smoker: A smoker was a person who had 
smoked at least 100 cigarettes and now 
smokes at least one cigarette every day. 

- Stress: Perceived stress scale was used. Score 
21 and above was taken as stress presence. 

- Lack of Exercise: Not performing aerobic 
activity for at least 30 minutes per day, five 
times a week. 

- Irregular timing of meals: The meals are not 
taken according to scheduled time.

- Fat rich Diet: A daily diet where more than 
35% calories are obtained from fat. 

Results

A case control research study was conducted in 
a study population aged 40 years and above, mainly 
married (97%), living in urban areas (54%), edu-
cated (57% with high school education) and having 
their income above Rs.15000 (64%). The female 
population consisted mostly of housewives (57%). 
In a multivariate analysis of risk factors regarding 
the prevalence of metabolic syndrome, a statistical-
ly significant result was found to be present among 
smokers (OR= 7.5, 95% CI- 1.697, P< 0.05), those 
with fat rich diet (OR= 5.652, 95% CI: 1.389, P= 
0.016), those who had irregular timing of meals 
(OR= 1.3, 95% CI: 3.603, P= 0.002). Lack of ex-
ercise (OR= 5.656, CI: 1.499, P= 0.011) was also a 
significant risk factor for metabolic syndrome.
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Discussion

Metabolic syndrome is a constellation of vario-
us components such as insulin resistance, obesity, 
dyslipidemia and hypertension.1Over the past few 
years, this syndrome has become a serious public 
health concern9 as it is considered a driver of cu-
rrent epidemics of diabetes10and cardiovascular 
disorders.11 A rising trend has been seen in its pre-
valence worldwide especially in developing South 
Asian countries of which Pakistan9, 12 shares a major 
burden. According to some studies, the prevalence 
of MetS in Pakistan ranges from 18% to 46% using 
different criteria for its diagnosis.12 There is a dire 
need to establish the risk factors of this health issue 
so that it can be prevented. Hence, the aim of our 
study was to identify the distribution of MetS and 
its associated psychosocial factors. The prevalence 
of these risk factors varies among different regions 
and sections of population. As our study was con-
ducted in a public diabetic clinic so it caters to these 
variations in a comprehensive way.

Aging has been associated with escalation of 
insulin resistance, other hormonal alterations, and 

expansion in visceral adipose tissue,13 all of which 
are important in the pathogenesis of the metabo-
lic syndrome. Therefore increasing age predispo-
ses to the development of MetS as shown by our 
study as well. Out of 100 subjects, metabolic syn-
drome was diagnosed more in people above and 
equal to 40 years. Many of the researches conduc-
ted worldwide and in Indian subcontinent showed 
that women had a higher prevalence of metabolic 
syndrome.9 Ford et al. showed that in USA, 23.9% 
females and 21% males had MetS.14 This study de-
picted similar trends wherein MetS was present in 
59% women and 41% men. More rigorous cutoffs 
applied in women for waist circumference and 
HDL may partly explain this variation.15 Another 
study illustrated that postmenopausal diabetics 
had greater chances of developing MetS as com-
pared to premenopausal diabetics16 attributable to 
variation in sex hormones and aging.

A major contributing factor to the rising inciden-
ce of MetS is marked shift in lifestyle in South Asian 
countries due to urbanization, dietary westernizati-
on and increase in per capita income.6 Our resear-

Variables Frequency Percentage 

Gender Male 41 41
Female 59 59 

Education Educated 57 57
Non educated 43 43

0ccupation 

Jobless 12 12
Housewives 57 57
government 5 5
Private job 9 9

Others 17 17 

Income Below 15000 36 36
Above 15000 64 64 

Marital 
status 

Married 97 97
Unmarried 3 3 

Address Urban 54 54
Rural 46 46 

Multivariate analysis:

S.No Risk factor Adjusted 
Odds ratio

95% Ci
Upper Lower Pvalue 

1 Smokiing 7.509 1.697 33.23 .008 
2 Fat rich diet 5.652 1.389 23.005 .016 
3 Irregular timings of meals 1.3 3.603 4.72 .002 
4 Lack of exercise 5.656 1.499 21.337 .011 



1202

HealthMED - Volume 8 / Number 10 / 2014

Journal of Society for development in new net environment in B&H

ch corroborates this observation as metabolic syn-
drome was widespread in educated people (57%), 
urban residents (54%) and those having income 
above Rs.15000 (64%). Educational status can be 
considered as a surrogate measure for socioecono-
mic status because it can envisage the future job 
opportunities and lifestyle patterns.17Wealthy and 
educated people living in cities are more likely to 
be doing office jobs involving less physical activity 
leading to obesity and thus MetS. Conversely, some 
studies have found an inverse relationship betwe-
en education18 and MetS. This could be due to the 
negligent attitude of less educated people towards 
health issues. As diabetes is a chief risk factor of 
metabolic syndrome and vice versa, so both dise-
ases show a parallel rise in their prevalence due to 
urbanization. Shera et al. depicted regional preva-
lence of diabetes in Pakistan: 22.04% in urban and 
17.15% in rural areas.19

Furthermore, sedentary lifestyle 20 poses an 
increased risk for diabetes and cardiovascular di-
seases and also modifies the severity of other risk 
factors. Prasad et al. revealed that 43% of subjects 
with metabolic syndrome were physically inac-
tive. 15 Similarly, current study showed that lack 
of exercise (p value=0.011) was a key risk factor 
of MetS. In addition, housewives (57%) being se-
dentary were the major victims of MetS according 
to our results. As physical activity levels are de-
creasing in South Asians 20 thus there is an upward 
trend of MetS in this region. 

In addition, central obesity is found to be more 
common in Asians.21 It was revealed by a National 
Health Survey of Pakistan that 25% of our popula-
tion is obese. 21 This is an alarming situation becau-
se abdominal obesity is an important component 
of metabolic syndrome and even plays a vital role 
in its development. 22 Our study substantiated this 
causal relationship as 71% of our cases had weight 
above 60 kg and 84% had height above 5 feet. Mo-
reover, Fat-rich diet (p value=0.016) was identi-
fied to be the most important risk factor of MetS. 
It contributes to excessive weight gain leading to 
increased insulin resistance23 and thus MetS.24 Re-
searches have shown that not all Insulin resistant 
people are clinically obese but they commonly 
have predominant upper body fat.25 In this abnor-
mal fat distribution, there is an unusually high rele-
ase of non-esterified fatty acids from adipose tissue 

leading to lipid accumulation in muscle and liver 
which ultimately predisposes to insulin resistance 
and dyslipidemia.26 Central obesity, insulin resi-
stance and dyslipidaemia also tend to be higher in 
smokers. 27 Accordingly, there is a greater incidence 
of metabolic syndrome in smokers as compared to 
non-smokers.28 Our study showed similar results in 
which smoking (OR= 7.5, 95% CI- 1.697, P< 0.05) 
was a major risk factor of MetS. In fact, Chiolero et 
al. explained that Nicotine, carbon monoxide and 
other constituents of cigarette smoke increase insu-
lin resistance 29 ultimately leading to diabetes and 
MetS. A dose response relationship has been illu-
strated between smoking and incidence of diabetes. 
30 Cessation of smoking provides substantial benefit 
in stopping the progression of this disease.

In recent times, multiple socio-demographic 
and psychosocial studies including the current re-
search have been conducted on metabolic syndro-
me in order to establish its risk factors and to de-
vise a prevention plan. The reason MetS has been 
heavily researched upon is its resultant morbidity 
and mortality. As suggested by a study, people 
with metabolic syndrome have five times grea-
ter risk of developing type 2 diabetes mellitus.31 
Another study has established the association of 
MetS with cardiovascular diseases.32 In particular, 
South Asians have an unusually greater tendency 
to develop type 2 diabetes33 and coronary heart di-
sease. 34 Misra illustrated that body composition35 
of South Asians with high percentage of body fat, 

35 abdominal obesity35 and insulin resistance, 36 
is prone to development of metabolic syndrome. 
More than 10% of adult population of Pakistan 
suffers from diabetes with a rising trend. It is pre-
dicted that in the next 20 years, Pakistan will rank 
the 4th globally for diabetes prevalence unless the 
current situation is controlled. 

The psychosocial risk factors identified in this 
study are modifiable; therefore, the burden of me-
tabolic syndrome in South Asia can be reduced by 
preventive measures. A multidimensional preven-
tion program should be initiated with the active 
participation of the Government, physicians, pati-
ents and the society, in general. Most importantly, 
a public awareness campaign ought to be commen-
ced to make people aware that they are more 
susceptible to MetS. Thus, they should be taking 
aggressive measures such as increasing physical 
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activity and taking balanced diet at regular inter-
vals to maintain ideal weight. Recent data37 and 
WHO38, 39 recommend that BMI for Asians should 
be maintained between 19-23 kg/m2. Exercise is 
a mandatory part of prevention plan as it helps to 
control obesity and maintain optimal weight.40 It 
also helps alleviate obesity-associated risk factors: 
facilitating visceral adipose tissue loss; overco-
ming insulin resistance; improving dyslipidemias, 

41, 42 hence, lowering the risk of MetS.
Strengths of the present study include represen-

tative sampling methodology; use of standardized 
data collection protocols and achieving the objec-
tives of our study: to establish the distribution 
and risk factors of metabolic syndrome. We were 
able to ascertain the demographic prevalence as 
MetS was found more in females, age above 40 
years and in urban population. Our research also 
showed that lack of exercise, fat rich diet, smoking 
and stress were the major contributing factors of 
MetS. Lastly as we conducted a case control study 
so establishment of these risk factors can be more 
credible as compared to an observational study in 
which only causal inferences can be made.

However, we also encountered some study li-
mitations such as recall bias of the behavioral risk 
factors. Moreover longitudinal follow up studies 
are important to identify unmeasured risk factors 
of the deadly sequelae of MetS for their compre-
hensive control among a wider Asian community 
sharing similar lifestyle and culture. Our study was 
based on ATP 3 guidelines which define metabo-
lic syndrome based on the statistics of developed 
countries whereas the cutoffs for the components 
of MetS need to be modified for their implementa-
tion in Asian countries. Various studies have esta-
blished the role of visceral fat in producing insulin 
resistance but we did not use any modality to spe-
cifically measure the visceral fat in body.

Conclusion

Metabolic syndrome was found more in marri-
ed females, age above 40yrs and those with an 
education above matric and urban people.

 The Research showed that smoking, fat rich 
diet, irregular timings of meals, and lack of exer-
cise were the risk factors significantly associated 
with metabolic syndrome.
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Abstract

In this paper the instructions for preparing came-
ra ready paper for the Journal are given. The reco-
mmended, but not limited text processor is Microsoft 
Word. Insert an abstract of 50-100 words, giving a 
brief account of the most relevant aspects of the pa-
per. It is recommended to use up to 5 key words. 

Key words: Camera ready paper, Journal.

Introduction

In order to effect high quality of Papers, the aut-
hors are requested to follow instructions given in 
this sample paper. Regular length of the papers is 5 
to 12 pages. Articles must be proofread by an expert 
native speaker of English language. Can’t be accep-
ted articles with grammatical and spelling errors.

Instructions for the authors

Times New Roman 12 points font should be used 
for normal text. Manuscript have to be prepared in 
a two column separated by 5 mm. The margins for 
A4 (210×297 mm2) paper are given in Table 1.
Table 1.  Page layout description

Paper size A4
Top margin 20 mm

Bottom margin 20 mm
Left margin 20 mm

Right margin 18 mm
Column Spacing   5 mm

Regular paper may be divided in a number of 
sections. Section titles (including references and 
acknowledgement) should be typed using 12 pt fonts 
with bold option. For numbering use Times New 
Roman number. Sections can be split in subsection, 
which should be typed 12 pt Italic option. Figures 

should be one column wide. If it is impossible to pla-
ce figure in one column, two column wide figures is 
allowed. Each figure must have a caption under the 
figure. Figures must be a resolution of 300 DPI, sa-
ved in TIFF format, width 10 cm min. For the figure 
captions 12 pt Italic font should be used. (1)

Figure 1.  Text here

Conclusion

Be brief and give most important conclusion from 
your paper. Do not use equations and figures here.
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