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Abstract

Background: Lifestyle as a health promotion component contains six dimensions of stress management, health-responsibility,
interpersonal relationships, spiritual growth, nutrition and physical activity. The current study aimed to determine the health-
promoting lifestyle of adolescents with β-thalassemia, based on Precede model to analyze behavior.
Methods: It was a descriptive cross-sectional study conducted in February 2016 on 64 adolescents with β-thalassemia and the
age range of 16 - 20 years selected by census sampling method. Data were collected by two self-reporting questionnaires; health-
promoting lifestyle profile (HPLP) II and a researcher-made questionnaire based on Precede model. Data were analyzed using SPSS
ver. 22 by applying descriptive statistics of absolute and relative frequency distribution, central tendency, mean and standard devi-
ation, and analytical statistics of spearman correlation and Mann-Whitney U test.
Results: The mean age of participants was 17.98 ± 1.36 years and the mean overall score of lifestyle of adolescents under study was
106.23± 8.54. Based on the findings of the current study, the overall lifestyle of adolescents withβ-thalassemia was correlated with
their knowledge and attitude. In addition, the standardized mean score of knowledge was greater in females than males (P value =
0.05).
Conclusions: Overall health-promoting lifestyle of the studied adolescents with β-thalassemia was unsatisfactory. Due to the im-
pact of adopted lifestyle on the current and future health of adolescents, it is important that the necessary measures are taken to
encourage more young people with β-thalassemia to adopt a healthy lifestyle.
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1. Background

Thalassemia, created due to a decrease or lack of
hemoglobin chain synthesis, is the most common in-
herited blood disorder in the world (1). It is estimated
that 70’000 children are born with various forms of tha-
lassemia every year, and more than half of these births are
affected by severe forms of β-thalassemia (2), with high
prevalence in the Mediterranean region, East- and South-
East Asia (3). Given that Iran is located in the middle of
the thalassemia belt, it has a high rate of patients with tha-
lassemia (4). The disease is a significant health complica-
tion in 71% of 229 countries worldwide including Iran (5).

Thalassemia, similar to any other chronic disease af-
fects various aspects of a person’s life (6) and people with
the disease face serious problems in health that ultimately
causes damage to the patient’s health status (7).

Although in recent years several advanced methods are
discovered to prevent this disease, many young people are
still have this disease. In Iran, 85% of patients with tha-

lassemia are adolescents (8). This increases the sensitivity
to the health status of adolescents with thalassemia, since
teenagers experience many physical, psychological, social
and behavioral changes (9). Adolescence is the golden age
to promote adulthood healthy status for the patients due
to form a healthy lifestyle in this period. World health or-
ganization (WHO) also believes that the fight against un-
healthy way of life at an early age has a significant impact
on health in adulthood (10); therefore, factors affecting a
healthy lifestyle should be identified at this time since the
adolescence behaviors become a basis for the later stages
of life in terms of health status (11). In fact, a healthy
lifestyle is one of the major criteria that determine health
(12).

Lifestyle is an individual’s typical way of life and
includes activities and attitudes that influence his/her
health, which can be healthy or unhealthy. A healthy
lifestyle may result in better health and happiness, and
in contrast, an unhealthy lifestyle may cause illness and
morbidity (13). The health promoting lifestyle is a combi-
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nation of six dimensions of stress management, responsi-
bility against health, interpersonal relationships, spiritual
growth, nutrition and physical activity (14). The number
of healthy behaviors adopted by people is associated with
mortality rate, as it reduces the mortality rate by 66% (15).

Lifestyle is introduced as a key issue in the context of
health promotion and is closely related to the quality of
life (16, 17), and several studies confirmed this relation (18-
22). In the literature review, no studies were found on iden-
tifying all aspects of lifestyle among adolescents with tha-
lassemia in Iran; however, according to other studies con-
ducted in the field of quality of life, the quality of life in
patients with thalassemia was reported undesirable par-
ticularly in adolescence (23-29). Findings of previous stud-
ies (12, 30, 31) suggested low nutrition performance and
poor physical activity among adolescents, which were due
to their low knowledge and poor attitudes towards healthy
lifestyles. Hence, the need to examine the lifestyle in pa-
tients with thalassemia seems necessary due to low quality
of life in such patients.

Effective health promotion needs advanced analysis
of issues related to health, and theories and models are
essential tools to accomplish this importance. The Pre-
cede model is one of the typical models in health promo-
tion. This model considers the various factors that shape
the health status and interpret these factors. The Precede
model is an acronym for predisposing, reinforcing and
enabling constructs in educational diagnosis and evalu-
ation. In fact, during the fourth stage of the model (ed-
ucational diagnosis and evaluation), many factors which
could potentially influence behavior are identified and
given in three categories including predisposing, reinforc-
ing and enabling factors. Predisposing factors precede
behavioral change and provide motivation for behaviors
such as knowledge, beliefs, attitudes, values and percep-
tions. Enabling factors are considered preliminary to be-
havioral or environmental changes and allow the realiza-
tion of a motivation, such as access to resources, availabil-
ity, rules, regulations and skills. Reinforcing factors are
the factors that make behavior persistent and permanent
and encourage keeping the behavior, such as family, peers,
teachers and leaders (32). Therefore, Precede model is a
useful framework to better identify lifestyle factors that
affect adolescents with β-thalassemia. In fact, gaining in-
formation regarding a very little discussed area of health-
promoting lifestyle adaptation among adolescents withβ-
thalassemia by applying a theoretical framework research
can lead to principal and rich data.

Given the importance of studying and understanding
the lifestyle of adolescents with β-thalassemia and the
valuable role of Precede to facilitate the process of pat-
tern recognition of adolescents’ lifestyle, the current pa-

per aimed to determine the factors associated with lifestyle
of adolescents with β-thalassemia in Ahvaz based on Pre-
cede model behavioral analysis phase.

2. Methods

It was a descriptive cross-sectional study conducted in
February 2016. Sample of the study consisted of 64 adoles-
cents with the age range of 16 - 20 years who referred to Ah-
vaz thalassemia center. According to the study inclusion
criteria, age from 16 to 20 years, having thalassemia ma-
jor, having records in Ahvaz center of thalassemia and the
ability to complete the questionnaire, the total population
was 64 adolescents who were all invited to participate in
the study. In other words, a census sampling method was
adopted for the study. The response rate was 100%.

2.1. Data Collection Tools

The applied tools in the study were two self-reporting
questionnaires as follows:

2.1.1. The Health-Promoting Lifestyle Profile II

The health-promoting lifestyle profile (HPLP II) was de-
signed by Walker et al. in 1978. In the current study,
the Persian version of HPLP II was used (33). This multi-
dimensional tool assesses health promoting behaviors in
six aspects of nutrition (seven items), physical activity
(seven items), responsibility for health (thirteen items),
stress management (six items), interpersonal relationship
(eight items), and self-actualization (eleven items). The
questionnaire included 52 questions based on a four-item
Likert scale; 1) never, 2) sometimes, 3) often and 4) al-
ways. The total score of health promoting behaviors is be-
tween 52 and 208 with higher scores indicating a healthier
lifestyle. For each aspect of behaviors, a separate score was
calculated; therefore, the score of each sub-scale were cal-
culated by the scores of the answers given to the questions
of the same subscale. In each subscale and in total scale,
achieving less than or equal to 49% of the score indicates
poor status, 50% to 74% of the total score represents an av-
erage status, and greater than 75% indicates a good status.

2.1.2. Researcher-Made Questionnaire Based on PRECEDE Model

To make and codify this questionnaire, after studying
literature and references, the questions were designed to
determine Predisposing, Enabling and health behavior Re-
inforcing factors. The questionnaire had four sections as
demographic information (including age, gender, educa-
tion of the subject and his/her parents, and the occupa-
tion of his/her parents); predisposing factors (including
ten questions regarding knowledge and fifteen questions
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regarding attitudes toward healthy lifestyle); enabling fac-
tors (includes four questions to measure skills of stress
management, interpersonal relations, self-actualization,
access to and the use of training references); and reinforce-
ment factors (consists of three questions to measure sup-
port and encouragement of peers, family and healthcare
staff). Questions pertaining to knowledge, enabling fac-
tors, and reinforcement factors were scored in the form of
yes = 1, no = 0; while the attitude questions were scored
based on a 4-item Likert scale ranged from strongly dis-
agree = 1 to strongly agree = 4. Therefore, the total score
range to predispose factors section was 25 - 70; enabling
factors section 0-4; and reinforcement factors section 0 -
3, with higher scores indicating a better status to move to-
ward the healthy lifestyle.

2.2. Validity and Reliability of the Study Tools

To determine the content validity of the researcher-
made questionnaire, 10 faculty members evaluated the
questionnaire and their comments were applied to the
questionnaire. For the researcher-made questionnaire,
content validity rate (CVR) was 0.92 and CVI was 0.96. For
reliability of the questionnaire, a test-retest method with
two weeks interval was conducted for a sample of 15 in-
dividuals and Pearson correlation coefficient for all ques-
tions was 0.92. The correlation coefficients for knowl-
edge, attitude, enabling factors and reinforcing factors
were 0.89, 0.92, 0.90 and 0.89, respectively.

The reliability of original version of health-promoting
lifestyle profile introduced by Walker et al. using Cron-
bach’s alpha for self-actualization, health responsibility,
physical activity, interpersonal relations, stress manage-
ment and nutrition were 0.86, 0.86, 0.85, 0.87, 0.79 and
0.80, respectively. In other words, a 0.94 Cronbach’s alpha
was determined for the entire questionnaire (34).

Validity and reliability of the Persian version of the
health-promoting lifestyle profile was obtained by Zeidi et
al. They reported Cronbach’s alpha of 0.64, 0.86, 0.75, 0.91,
0.79, 0.81, and 0.82 for self-actualization, health responsi-
bility, interpersonal relations, stress management, physi-
cal activity, nutrition and the whole questionnaire, respec-
tively (35).

2.3. Data Analysis

Data were analyzed by SPSS ver. 22. To describe the
demographic profile and the status of health promoting
lifestyle, descriptive statistics such as absolute and relative
frequency distribution as well as central tendency and dis-
persion such as mean and standard deviation were used.
As the distribution of data after conducting Kolmogorov-
Smirnov test was abnormal, to determine the correlation

between lifestyle and the model constructs a nonparamet-
ric test of spearman correlation was used. Mann-Whitney
U test was another nonparametric test used to compare the
two groups of males and females.

2.4. Ethical Considerations

The ethics committee of Ahvaz Jundishapur University
of Medical Sciences (IR.AJUMS.REC.1394.507) approved the
study. In the study, the researchers were trained on ethi-
cal issues such as respect for the right to participate volun-
tarily, obtaining consent from to participate in the project
and informing the participants of the purpose of the study.

3. Results

In the study, 64 adolescents withβ-thalassemia and the
age range of 16 - 20 years in Ahvaz were studied in terms
of lifestyle and its relationship with behavior based on Pre-
cede model. The mean age of the participants was 17.98 ±
1.36 years. The frequency and percentage of other demo-
graphic characteristics of adolescents under study is pre-
sented in Table 1. The mean and standard deviation of six
dimensions of lifestyle are presented in Table 2. Based on
the study findings, the overall score mean of adolescents’
lifestyle was 106.23 ± 8.54. The overall lifestyle of adoles-
cents with β-thalassemia showed a significant correlation
with their knowledge and attitude (Table 3). In addition,
the standardized mean score of knowledge was greater in
females than males; therefore a statistically significant dif-
ference was observed between the two genders (P value =
0.05).

4. Discussion

The current study findings showed that adoption
to health promoting behaviors in adolescents with β-
thalassemia was intermediate. In addition, males had
more compliance with the health-promoting lifestyle than
females. Although there was no study that discussed
lifestyle in adolescents with thalassemia, the results of
similar studies of lifestyles in healthy young females (36)
and males (37) showed that lifestyle among males and fe-
males in terms of health promoting behaviors was in an
intermediate level. In addition, the results of the study
by Tavafian in Bandar Abbas showed that lifestyle level
in healthy adolescents was undesirable (38). This evi-
dence implies that young people generally do not follow
a healthy lifestyle and there is a need for measures to de-
velop healthy lifestyles among adolescents in general and
young adults with thalassemia specifically.
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Table 1. Participants Demographic Characteristics (n = 64)

Characteristics No. (%)

Gender

Female 33 (51.5)

Male 31 (48.5)

Thalassemia patient(s) in the family

Yes 43 (67.2)

No 21 (32.8)

Father’s education level

Uneducated 4 (6.3)

Under high school diploma 33 (51.6)

Diploma 21 (32.8)

Master 6 (9.4)

Mather’s education level

Uneducated 16 (25)

Under hid school diploma 15 (23.4)

Diploma 33 (51.6)

Master 0

Father’s occupation

Employee 16 (25)

Worker 9 (14.1)

Pensioner 15 (23.4)

Self-employed 24 (37.5)

Mather’s occupation

Housewife 59 (92.1)

Employed 5 (8.9)

Adolescent’s education level

Under high school diploma 43 (67.2)

Diploma 21 (32.8)

In the current study, the most undesirable behavioral
score was associated with physical activity. In this regard,
studies conducted by Wang et al. and Tol et al. also reported
the poor level of physical activity among adolescents (39,
40). These results were in line with those of the current
study. In fact, results of the current study and other studies
indicated that generally, both healthy and diseased teens
were not enjoying a good level of physical activity.

In the present study, adolescents achieved highest
scores in responsibility against health, which was different
from the results of similar studies conducted on healthy
adolescents in Turkey (41), Hong Kong (42), and Isfahan,
Iran (40). In these studies, the self-actualization achieved
the highest score while the responsibility against health

Table 2. The Mean and Standard Deviation of Lifestyle Dimensions and Behavior
Analysis Based on Precede Model

Dimensions Mean± Standard Deviation

Health-responsibility 26.48 ± 3.63

Spiritual growth 24.95 ± 3.73

Interpersonal relations 17.18 ± 2.30

Stressmanagement 12.15 ± 1.89

Physical activity 11.75 ± 2.34

Nutrition 15.45 ± 2.13

Predisposing factors

knowledge 5.18 ± 1.06

attitude 36.92 ± 3.78

Enabling factors 0.85 ± 0.75

Reinforcing factors 2.09 ± 0.68

Table 3. The Correlation Between Lifestyle and behavior Analysis Based on Precede
Model

Variables Lifestyles

Spearman Correlation P Value

Predisposing factors

Knowledge 0.471 0.0001

Attitude 0.309 0.007

Enabling factors 0.239 0.029

Reinforcing factors 0.118 0.176

had gained lower rates among the six areas. Actually,
chronic diseases require hard work to treat, and patients
with thalassemia, due to the nature of their disease, are
involved in many issues at all stages of their lives, which
make them more sensitive regarding their own health.
Therefore, these differences in the findings are not eccen-
tric.

Based on Precede model, factors affecting a health
problem during educational phase of this model are clas-
sified in three categories: predisposing, enabling, and re-
inforcing. In the current study, knowledge and attitude
factors were considered as predisposing factors. The study
findings showed a direct relationship between the lifestyle
of adolescents with β-thalassemia and their knowledge.
In other words, increasing the knowledge of adolescents
improves their lifestyle. In addition, a direct relationship
was observed between adolescents’ lifestyle and their at-
titudes, and the adolescents who had a positive attitude
towards healthy lifestyle had a better lifestyle, which was
in line with similar studies which employed educational
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diagnosis of Precede model to study a health problem
(43). Similar to other adolescents, the adolescents with
thalassemia lacked information. The results of studies by
Hamayeli Mehrabani et al. (30) and Yabandeh et al. (31)
on healthy adolescents, and Mehdikhani et al. on adoles-
cent with thalassemia (44) also confirmed lack of informa-
tion in their studied populations. Knowledge has a posi-
tive effect on health care and on increasing health behav-
iors. To make continuous changes in behavior, creating
knowledge and positive attitude is useful and logical (45);
therefore adolescents should be trained and supported for
healthy behaviors such as healthy lifestyle. The study con-
ducted by Safari et al. showed the impact of knowledge, at-
titude and training on lifestyle of male and female adoles-
cents (46). Due to the direct connection between knowl-
edge and attitude with adopting a healthy lifestyle, on the
other adolescents’ lack of knowledge in the field of healthy
lifestyle, it is necessary to provide continuous and compre-
hensive training programs in this regard.

The results of the study showed a direct relationship
between the lifestyle of adolescents with β-thalassemia
and enabling factors (such as access to educational re-
sources and educational resources used). Findings of dif-
ferent studies indicate a significant relationship between
enabling factors and health behaviors (43). In the current
study, no significant association was observed between
lifestyle and reinforcing factors while Moshki et al. showed
the effectiveness of this factor on the quality of life (43).

The findings of the study provided valuable informa-
tion on the compliance status of healthy lifestyle in ado-
lescents with thalassemia, their knowledge and attitudes
about healthy lifestyles and enabling and reinforcing fac-
tors which was in some aspects similar to that of healthy
adolescents and differed in some aspects. Therefore, there
was a need for more comparative studies between ill and
healthy adolescents for in depth explanation of similari-
ties and differences.

5.1. Conclusion

The results of the study showed that overall, health-
promoting lifestyle of adolescents was not satisfactory,
and in the meantime, regular physical activity had the low-
est score, which indicated that a sedentary lifestyle was a
common and a serious problem among adolescents. Fur-
thermore, considering the low score of knowledge and at-
titude of adolescents with β-thalassemia, health care au-
thorities should plan effective educational programs to
improve the knowledge and attitude of adolescents withβ-
thalassemia in the field of health promoting lifestyle. It is
recommended to conduct studies with larger sample sizes
also analytical researches on this issue in the future to find
the exact cause of low levels of health-promoting lifestyle

in adolescents; therefore their lifestyle can improve based
on the obtained results. In addition, studying and design-
ing educational interventions using other health educa-
tional models and theories in the field of health promotion
for adolescents with chronic diseases are recommended.

5.2. Limitations and Strengths

This descriptive cross-sectional study provided valu-
able basic information in a limited studied area of health-
promoting lifestyle adaptation among adolescents with
β-thalassemia and factors affecting it using the Precede
model. This basic information can play an important
role in planning health-promoting services for adolescents
with β-thalassemia. On the other hand the study informa-
tion can work as a basis to design experimental interven-
tions in this field.

One important limitation of the study was the rela-
tively low sample size resulting from small size of the
whole population of interest that was out of the re-
searchers’ control. Due to this limitation, the entire pop-
ulation was invited to participate in the study. As data col-
lection in this study was conducted by self-reporting tools,
there is the probability of report and recall biases on behalf
of the participants, which was out of control.
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