Goodarzi et al. Archives of Public Health
https://doi.org/10.1186/513690-018-0328-7

(2019) 77:3

Archives of Public Health

RESEARCH Open Access

Development and psychometric evaluation @
of the diabetic Men’s dietary behaviors
inventory based on the theory of reasoned

action

Fataneh Goodarzi', Marzieh Araban? Ahmad Ali Eslami® and Fereshteh Zamani-Alavijeh®”

Abstract

the Theory of Reasoned Action.

through internal consistency assessment.

men’s dietary perceptions and behaviors.
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Background: Unhealthy dietary behaviors have progressively increased the prevalence of diabetes mellitus. Thus,
assessing such behaviors and their associated beliefs by valid measurement tools seems essential. This study sought
to develop and evaluate the psychometric properties of the Diabetic Men’s Dietary Behaviors Inventory based on

Methods: Initially, a preliminary 78-item inventory on diabetic men’s dietary beliefs and behaviors was developed
based on the six constructs of the Theory of Reasoned Action. Then, psychometric evaluation methods were
employed to select the most appropriate items and also to validate the inventory. The validity of the inventory was
assessed through face, content, and construct validity assessment. For construct validity assessment, a sample of
206 diabetic men was selected from two educational, research and healthcare settings located in Isfahan, Iran. The
inventory was completed for all men through interviewing them. The reliability of the inventory was evaluated

Results: The preliminary inventory contained 78 items, 33 of which were excluded during the phases of psychometric
evaluation. Exploratory factor analysis revealed a five-factor structure for the inventory; the factor loads ranged from 0.

41 to 0.80. All items were significantly correlated with the inventory. Cronbach’s alpha values of all factors were greater
than 0.6, denoting the high internal consistency of the inventory.

Conclusion: The Diabetic Men’s Dietary Behaviors Inventory is a valid and reliable instrument for evaluating diabetic

Keywords: Diabetes mellitus, Dietary behaviors, Psychometric evaluation, Instrument development, Methodological

Introduction

Diabetes mellitus (DM) is among the most prevalent
metabolic disorders [1] which causes around four million
deaths and many disabilities each year [2, 3]. The number
of 20-79 year-old diabetic patients is estimated to reach
642 million by 2040 [4]. The prevalence of DM among
Iranian adults was reported to be about 2-10% [5].
According to the recent reports, about 9.6% of Iranian
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men suffer from DM [6]. Although the prevalence of DM
among Iranian men is lower than their female counter-
parts [7], the prevalence is progressively increasing [8].
Moreover, in Iran, pre-diabetes is more prevalent among
men than women [9].

DM and its complications significantly affect the quality
of life of the afflicted patients and their families [10].
Moreover, compared with healthy people, hypertension
and renal disorders are respectively two and seventeen
times more prevalent among diabetics [11]. Not only
adults, but also the youth are afflicted by DM. DM-related
costs are around 10% of the total healthcare costs [10].
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Furthermore, diabetic and pre-diabetic people are more at
risk for developing cancer [12].

According to the World Health Organization, one of
the main components of DM management is engage-
ment in self-care activities, particularly dietary modifica-
tions [13-16]. Nonetheless, investigations show limited
engagement in healthy dietary behaviors among patients
with chronic conditions such as DM [15, 17-19]. Suc-
cessful DM management greatly depends on self-care ac-
tivities such as having a healthy diet and performing
adequate physical activity [17, 20].

Patients’ engagement in healthy behaviors greatly
depends on their beliefs [20]. In other words, one of the
factors behind patients’ poor adherence to their dietary
regimens is their beliefs [20-22]. Studies show that beliefs
and perceptions of the outcomes of behaviors can predict
dietary behaviors [23]. Moreover, diabetics’ perceptions of
their family members’ ideas can motivate them for healthy
eating and improve their dietary behaviors [16, 24]. Thus,
a prerequisite to any intervention for improving their diet-
ary behaviors is to assess and identify beliefs and percep-
tions contributing to such behaviors [17]. Some studies
showed that beliefs and attitudes cannot always predict
behaviors and thus, it is needed to use appropriate theor-
ies to assess all factors contributing to behaviors.

Health education theories and models can play a pivotal
role in identifying factors contributing to behaviors. One of
these theories is the Theory of Reasoned Action (TRA) [25,
26].TRA integrates both behavioral and normative beliefs
[25] and holds that the most significant factor behind be-
haviors is intention. In other words, behavioral intention is
the most significant predictor of behaviors. Behavioral
intention, in turn, is determined by two factors, namely atti-
tude toward behavior and subjective norms. These two fac-
tors are affected by personal beliefs. Attitude consists of
behavioral beliefs and outcome evaluation while subjective
norms comprises normative beliefs and motivation to com-
ply [27].

It has been reported that knowledge and beliefs to-
wards a certain behavior may be different among males
and females. In this regard, the results of earlier reports
shows that beliefs and behavior of men with diabetes
are different than that of women with diabetes [28, 29].
Men do less attention to nutritional education than
women and the taste of food play an important role in
their food choices [30, 31], additionally, also it is less
probable for men than women to control their weight
and adhere with healthy foods [32]. As such, we cannot
use the same measure for women as for men with dia-
betes. Although the necessity to assess diabetic men’s
dietary beliefs and behaviors [23, 33], there is currently
no gender-specific tool for assessing diabetic men’s
dietary behaviors inventory. The present aimed at de-
veloping and evaluating the psychometric properties of
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the Diabetic Men’s Dietary Behaviors Inventory
(DMDBI).

Methods

This cross-sectional study was carried out in 2018. The
study was replicated on an earlier study sample, [34]
with a time interval of 12 months, attending the Isfahan
Diabetes Clinic.

Scale development

The constructs of TRA (i.e. behavioral beliefs, outcome
evaluation, normative beliefs, motivation to comply, behav-
ioral intention, and dietary behaviors) were used to develop
an item pool; the recommendations of questionnaire con-
struction based on TRA as stated by Fishbein were consid-
ered for developing the statements. The pool was
developed in six dimensions through doing a literature re-
view [35] and seeking the comments of a panel of three
health education specialists, two nutritionists, one nurse,
and one biostatistician. The items were worded carefully in
order to minimize ambiguities and enhance readability. In
total, the item pool comprised 78 items on perceptual
factors affecting diabetic men’s dietary behaviors. The items
of the “Dietary behaviors” dimension were scored from 1
(“Almost Never”) to 5 (“Almost always”) while the other
items were scored on a five-point Likert-type scale as
follows: 1: “Strongly agreed”; 2: “Agreed”; 3: “No opinion”;
4: “Disagreed”; and 5: “Strongly disagreed”. Higher scores
on the inventory reflected more positive behavioral beliefs
and higher likelihood to show healthy dietary behaviors.
Some items had been worded negatively and thus, were
scored reversely.

Face validity assessment

Face validity of the DMDBI was assessed qualitatively. Ac-
cordingly, face-to-face personal interviews were held with
thirty diabetic men, who were independent from the study
sample, in order to seek their comments on the wording
of the items and general appearance of the inventory. The
items were amended according to their comments.

Content validity assessment

The content validity of the DMDBI was assessed through
both quantitative and qualitative methods. During qualita-
tive content validity assessment, twelve experts were inter-
viewed and asked to comment on the wording, readability,
and comprehensibility of the items, the soundness of the di-
mensions and item allocation, and the appropriateness of
the scoring system. The inventory was amended based on
their comments. For quantitative content validity assess-
ment, ten other experts were invited to determine whether
each DMDBI item was “essential”, “useful but not essen-
tial”, or “not essential”. Their comments were used to calcu-
late Content Validity Ratio (CVR). According to Lawshe
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(1975), items with a CVR of less than 0.62 were excluded
[36]. After that, the same experts were asked to evaluate
the relativity, simplicity, and clarity of the items by using a
four-point Likert-type scale from 1 to 4. For instance, the
clarity of each item was evaluated as follows: 1: “Not clear”;
2: “Relatively clear”; 3: “Clear”; 4: “Completely clear”. Then,
Content Validity Index (CVI) was calculated for each item
through dividing the number of experts who had scored
that item 3 or 4 by the total number of the experts [37].
Items with a CVI of higher than 0.79 were considered to
have acceptable content validity [7].

Construct validity assessment

Classical item analysis and exploratory factor analysis were
performed to determine the factor structure and evaluate
the construct validity of the inventory. In this phase, a con-
venient sample of 206 diabetic men was selected from two
educational, research and healthcare settings affiliated to
Isfahan University of Medical Sciences, Isfahan, Iran. They
were included if they were older than 30, suffered from DM
for more than six months (as diagnosed by DM specialists),
lived in Isfahan, had basic literacy skills, and voluntarily
agreed to participate in the study. Primarily, they com-
pleted, in fifteen minutes, a questionnaire containing items
on their demographic characteristics, height, and weight.
Then, the Persian DMDBI was completed through holding
twelve-minute personal interviews with the participants.
Both interviewer and interviews spoke Persian and thus,
the results of the study were translated into English and re-
ported in the present article. Thereafter, the collected data
were used to perform classical item analysis and explora-
tory factor analysis via the SPSS software.

Classical item analysis

Item analysis was performed by calculating the Corrected
Item-Total Correlation (CITC). Items with a CITC of higher
than 0.3 were considered as appropriate [38]. Moreover, the
normality and skewness of the distribution of each item were
assessed. The minimal acceptable value for skewness was
1.96.

Exploratory factor analysis

Primarily, the Kaiser-Meyer-Olkin (KMO) test and the
Bartlett’s test of sphericity were done to assess the ad-
equacy of the sample and the appropriateness of factor

Table 1 Participants’ demographic characteristic (N = 206)
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analysis model. Then, exploratory factor analysis with vari-
max rotation, a cutoff point of 0.4 for factor load, and an
Eigenvalue of higher than 1 was performed to identify the
main factors of the inventory. Identified factors were con-
firmed through using the scree plot [39, 40].

Reliability assessment

The reliability of the inventory was evaluated through
internal consistency assessment by calculating the Cron-
bach’s alpha of the total inventory and its dimensions.

Ethics assessment

In this study, we attempted to strictly adhere to the prin-
ciples of Ethics for Medical Research. Accordingly, we
primarily obtained an ethical approval for the study from
the Ethics Committee of Isfahan University of Medical
Sciences with ethics number: IRMULREC.1396.1.196.
Moreover, we secured participants’ informed consent for
participation in the study and ensured them that their
personal data would remain confidential.

Results

The means of participants’ age and body mass index
were 59.26 + 9.74 and 26.70 + 4.34, respectively. Table 1
shows participants’ demographic characteristics.

The preliminary DMDBI contained 78 items in six di-
mensions namely behavioral beliefs (19 items), outcome
evaluation (8 items), normative beliefs (17 items), motiv-
ation to comply (18 items), behavioral intention (six
items), and dietary behaviors (10 items).

The results of quantitative content validity assessment
During the process of quantitative content validity as-
sessment, fifteen items were excluded due to a CVI of
less than 0.79. Moreover, three items obtained a CVR of
less than 0.62 and were excluded. Thus, 60 items
remained in the inventory—11, 8, 13, 12, 6, and 10 items
in the aforementioned dimensions, respectively.

The results of CITC analysis

The 60-item DMDBI was then subjected to CITC
analysis during which, 27 items were excluded due to
acquiring a CITC of less than 0.3 or a skewness value of
less than 1.96. Hence, 33 items remained in the inven-
tory (Table 2).

Minimum Maximum Mean Std. Deviation
Time from diagnosis (Year) 0.50 4500 11.08 850
Body mass index (kg/mz) 17.63 41.95 26.70 434
Weight(kg) 40.00 127.00 78.88 14.15
Age (years) 34.00 89.00 58.26 9.74
Educations (years) 5 16 8 278
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Table 2 Corrected Item-Total Correlation of the Inventory
Factor [tem Mean)Std.  Corrected Item- Skewness  Std. Error
Deviation)  Total Correlation of Mean
Behavioral beliefs Substituting solid cooking oil with liquid oils (such as canola 1.7 (0.86) 040 044 0.05
or olive) has no significant effects on maintaining my health.
Consuming high-fat dairy products (such as milk, yoghurt, 1.9 (0.85) 0.59 0.02 0.05
and cheese) helps maintain my health.
Consuming mayonnaise sauce is beneficial to my health. 1.8 (0.83) 0.52 0.20 0.05
Outcome Controlling my blood sugar is the most important thing for me. 2.0 (0.82) 0.60 -0.06 0.05
evaluation Preventing nighttime blood sugar decline is really vital to me. 2.0 (0.78) 0.58 -0.03 0.05
Enhancing the resistance of my body to infections and diseases 2.1 (0.77) 0.70 -0.27 0.05
is of great importance for me.
Postponing the complications of diabetes mellitus is of great 2.0 (0.74) 0.65 -0.10 0.05
importance for me
Maintaining my health is the most important thing for me. 2.1 (0.69) 0.73 -0.26 0.04
Decreasing the risk for developing the complications of diabetes 2.1 (0.73) 0.71 -0.16 0.05
mellitus is very important for me.
Preventing cardiovascular diseases is very important for me. 2.0 (0.63) 0.81 -0.06 0.04
Normative My family members and significant others nod their heads 1.8 (0.83) 0.65 0.21 0.05
beliefs in agreement when | drink soft drinks and processed juices.
My family members and significant others disagree with me 1.8 (0.81) 0.72 032 0.05
in using liquid cooking oil (such as canola or olive) instead
of solid oil
My family members and significant others nod their heads 1.8 (0.81) 0.77 0.21 0.05
in agreement when | consume fried and high-fat foods.
My family members and significant others disagree with me 1.9 (0.80) 0.80 0.14 0.05
in separating fat from red meat and chicken from its skin.
My family members and significant others disagree with 1.8 (0.80) 0.74 0.30 0.05
consuming low-fat dairy products.
My family members and significant others express their 1.9 (0.80) 067 0.1 0.05
disagreement when | use lemon juice, vegetables, and
low-fat yoghurt instead of sauce.
My family members and significant others approve me 1.8 (0.85) 0.67 0.34 0.05
when | use packed processed juices.
Motivation to comply | care about the opinion of my family members and 20(0.77) 040 -0.06 0.05
significant about consuming low-fat dairy products
is important for me.
I tend to follow the opinion of my family members and 1.9 (0.78) 040 0.07 0.05
significant others about the type of oil to consume.
The opinion of my family members and significant others 1.8 (0.76) 037 0.24 0.05
opinion about consuming fried and high-fat foods is
important for me.
I tend to follow the opinion of my family members and 1.9 (0.70) 0.39 0.13 0.04
significant others about fish consumption.
I wouldn't consume simmered foods if my family members 1.8 (0.78) 032 0.20 0.05
and significant others do not like them.
| tend to follow the opinion of my family members and 1.8 (0.76) 038 0.21 0.05
significant others about the consumption of fruits, vegetables,
and grains.
Intention In the next month, | intend to eat three main meals a day as 1.9 (0.70) 039 0.02 0.04
recommended by my doctor.
In the next month, | intend to eat three snacks a day as 1.8 (0.72) 0.31 0.19 0.05
recommended by my doctor
In the next month, | intend to eat main meals and snacks at 1.8 (0.75) 0.67 0.34 0.05
predetermined times as recommended by my doctor.
In the next month, | intend to eat a diversified diet and all 1.8 (0.76) 0.55 0.25 0.05
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Table 2 Corrected Item-Total Correlation of the Inventory (Continued)
Factor [tem Mean)Std.  Corrected Item- Skewness  Std. Error
Deviation)  Total Correlation of Mean
food groups as recommended by my doctor.
Dietary behaviors | eat low-salt foods. 1.9 (0.75) 063 013 0.05
For cooking foods, | use liquid oil (canola or olive) instead 1.8 (0.77) 0.54 0.25 0.05
of solid oil.
I avoid consuming fried and high-fat foods. 1.8 (0.76) 041 0.29 0.05
Before cooking, | separate fats from white and red meats. 1.9 (0.78) 032 013 0.05
| use low-fat dairy products. 1.8 (0.74) 031 0.31 0.05
I avoid consuming packed processed juices. 1.8 (0.79) 032 035 0.05

The results of exploratory factor analysis

The KMO test value was 0.81, which implies that the
study sample was adequate. Moreover, the result of Bar-
tlett’s test of sphericity was significant (2285.67; P value
<0.001) and thus, the factor analysis model was appro-
priate. Exploratory factor analysis yielded nine factors
with an Eigenvalue of greater than 1. However, some of
the extracted factors were weak, contained just one or
two items, and were not compatible with the theoretical
assumptions of the study. Thus, factor analysis was re-
done by using an Eigenvalue of 1.2 which revealed a
five-factor structure for the DMDBI. This factor struc-
ture was greatly similar to the theoretical assumptions of
the study. The factor loads of the factors ranged between
0.41 and 0.80 and the total variance of the five-factor
model was 47%. The factors were labeled based on their
corresponding items and the existing literature. The var-
iances and the factor load ranges of the DMDBI factors
were respectively as follows: “Beliefs about behavioral
outcomes”: 19.65% and 0.55-0.76; “Outcome evalu-
ation”: 11.67 and 0.62-0.80; “Dietary behaviors”: 6.97%
and 0.41-0.69; “Motivation to comply”: 4.69% and
0.49-0.62; and “Intention to adjust and diversify diet-
ary regimen”: 3.98% and 0.47-0.69 (Table 3).

The first factor, ie. “Beliefs about behavioral out-
comes”, contained ten items, seven items of which were
related to normative beliefs while the remaining three
items dealt with behavioral beliefs. Thus, this factor
showed individuals’ perceptions of the outcomes of
behaviors on their own health and also on others’ reac-
tions. The second factor was labeled “Outcome evalu-
ation” and was completely congruent with the
corresponding construct of TRA. The number of items
of this factor was seven. The third factor was “Dietary
behaviors” and contained six items. The items of this
factor were related to dietary behaviors. This factor
reflected an individual’s attempts to abstain from using
unhealthy foods namely high-salt and high-fat foods.
The fourth factor included six items and was labeled
“Motivation to comply”. Thus, this factor was compat-
ible with the motivation to comply construct of TRA.

The last factor was labeled “Intention to adjust and di-
versify dietary regimen”. It included four items on be-
havioral intention and showed an individual’s decision to
adjust and diversify his dietary regimen (Table 3).

The results of reliability assessment

After validity assessment, the reliability of the DMDBI
was assessed through evaluating its internal consistency.
The Cronbach’s alpha of the inventory was 0.86 and the
Cronbach’s alpha values of its dimensions ranged
between 0.66—0.89 (Table 3).

Discussion
The present study sought to develop and evaluate psycho-
metric properties of the DMDBI based on TRA.In order to
accomplish this aim, a preliminary 78-item inventory was
developed based on the six constructs of TRA. Then, CVI
and CVR were calculated and 60 items with acceptable
CVI and CVR were kept. After that, item analysis was per-
formed which yielded a 33-item inventory. Finally, explora-
tory factor analysis revealed a five-factor structure for the
inventory. The extracted factors were remarkably similar
to the theoretical underpinnings of the study, ie. the
constructs of TRA. TRA holds that “intention” results in
“behavior” and is affected by “attitude”. “Attitude”, in turn,
consists of “behavioral beliefs” and “evaluation of
behavioral outcomes”. Another construct of the theory is
“subjective norms” which affects “behavioral intention”.
The “subjective norms” construct comprises “normative
beliefs” and “motivation to comply”. However, the factor
structure of the 33-item DMDBI was slightly different from
the constructs of TRA. Internal consistency analysis and
Cronbach’s alpha values revealed the acceptable reliability
of the DMDBL

The first factor of the DMDBI was “Beliefs about
behavioral outcomes”. The items loaded into this factor
were extracted from the “behavioral beliefs” and “nor-
mative beliefs” constructs of TRA. Thus, this factor
denotes an individual’s beliefs about the outcomes of a
dietary behavior [41] and also about significant others’
reactions to the behavior [41, 42]. The second factor of
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Table 3 The results of factor analysis and internal consistency assessment (Cronbach’s alpha)

[tem

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Motivation
to comply

Outcome
evaluation

Beliefs about
behavioral outcomes

Dietary
behaviors

Intention to adjust
and diversify dietary
regimen

Substituting solid cooking oil with liquid oils (such as canola
or olive) has no significant effects on maintaining my health.

Consuming high-fat dairy products (such as milk, yoghurt,
and cheese) helps maintain my health.

Consuming mayonnaise sauce is beneficial to my health.

My family members and significant others nod their heads
in agreement when | drink soft drinks and processed juices.

My family members and significant others disagree with me
in using liquid cooking oil (such as canola or olive) instead
of solid oil

My family members and significant others nod their heads
in agreement when | consume fried and high-fat foods.

My family members and significant others disagree with me
in separating fat from red meat and chicken from its skin.

My family members and significant others disagree with
consuming low-fat dairy products.

My family members and significant others express their
disagreement when | use lemon juice, vegetables, and
low-fat yoghurt instead of sauce.

My family members and significant others approve me when
I use packed processed juices.

Controlling my blood sugar is the most important thing for me.
Preventing nighttime blood sugar decline is really vital to me.

Enhancing the resistance of my body to infections and diseases
is of great importance for me.

Postponing the complications of diabetes mellitus is of great
importance for me

Maintaining my health is the most important thing for me.

Decreasing the risk for developing the complications of diabetes
mellitus is very important for me.

Preventing cardiovascular diseases is very important for me.
| eat low-salt foods.

For cooking foods, | use liquid oil (canola or olive) instead of
solid oil.

I'avoid consuming fried and high-fat foods.

Before cooking, | separate fats from white and red meats.
I use low-fat dairy products.

I'avoid consuming packed processed juices.

| care about the opinion of my family members and significant
about consuming low-fat dairy products is important for me.

I tend to follow the opinion of my family members and significant
others about the type of oil to consume.

The opinion of my family members and significant others opinion
about consuming fried and high-fat foods is important for me.

I tend to follow the opinion of my family members and significant
others about fish consumption.

I wouldn't consume simmered foods if my family members and
significant others do not like them.

I tend to follow the opinion of my family members and significant

0.55

0.58

0.54
0.72

0.74

0.74

0.76

0.62
063
0.68

0.69
0.70

0.64
0.50

047
0.69
041
042
0.62

0.56

0.60

049

0.51

0.58
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Table 3 The results of factor analysis and internal consistency assessment (Cronbach’s alpha) (Continued)
[tem Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Beliefs about Outcome  Dietary Motivation  Intention to adjust
behavioral outcomes evaluation behaviors to comply and diversify dietary
regimen
others about the consumption of fruits, vegetables, and grains.
In the next month, | intend to eat three main meals a day as 0.56
recommended by my doctor.
In the next month, | intend to eat three snacks a day as 047
recommended by my doctor
In the next month, | intend to eat main meals and snacks at 0.69
predetermined times as recommended by my doctor.
In the next month, | intend to eat a diversified diet and all food 0.60
groups as recommended by my doctor.
Eigenvalue 6.48 3.85 2.30 1.55 1.31
Variance% 19.65 11.67 6.97 4.69 398
Factor Loading Range 0.55-0.76 062-080 041-069 049-062  047-0.69
Cronbach'’s Alpha 0.66 083 0.89 0.64 0.73

the inventory was “Outcome evaluation”. This factor is
the second component of the “attitude” construct of
TRA and denotes an individual’s evaluation of healthy
dietary behaviors outcomes. As a determining factor be-
hind attitude, this factor is a significant predictor of be-
havioral intention. Thus, an individual’s attitude to a
behavior can motivate him/her to show or modify that
behavior. Aghamolaei et al. (2005) and Polly (1992) also
confirmed that health-related beliefs are significantly
correlated with diabetics’ self-care activities [43, 44]. Be-
sides, Didarloo et al. (2011) [42]. Reported a significant
positive correlation between attitude and behavioral
intention these findings imply that people who hold
stronger beliefs about self-care activities are more likely
to engage in the activities.

The third factor of the DMDBI was “Dietary behav-
iors” which shows an individual’s abstinence from using
unhealthy foods. Dietary behaviors have a pivotal role in
preventing and managing DM and its complications
[45-47]. TRA-based DMDBI can be used to assess
diabetic patients’ dietary behaviors and subsequently,
develop strategies for modifying such behaviors and im-
proving patient health [47]. The fourth factor extracted
from the DMDBI was “Motivation to comply”. The
items of this factor represent the motivation for consid-
ering the opinions of family members and significant
othersin the time of decision making about dietary
behaviors. This factor is completely congruent with the
“motivation to comply” construct of TRA. Other people
can affect the decisions about healthy or unhealthy be-
haviors. In other words, one may base his/her intention
on the wills of others [42]. Our findings with regard to
the “Motivation to comply” factor was congruent with
the findings of previous studies. For example, Didarloo

et al. (2011) made a cross-sectional study on 352 dia-
betic women and found that compared with people who
did not experience social pressure, those who were
under the pressure of their significant others were more
likely to show an intended behavior. Moreover, they re-
ported that through affecting intention, subjective norms
contribute to the exhibition of self-care behaviors [42].
Nonetheless, Gholami et al. (2014), Kim (2003), and
Stoel (2009) reported no significant correlation between
subjective norms and the intention to consume fruits
and eat a healthy diet [48, 49]. It seems that the relation-
ship between intention and subjective norms widely var-
ies according to the types of behaviors [50, 51]. The last
factor of the DMDBI was “Intention to adjust and di-
versify dietary regimen”. This factor is relatively con-
sistent with the “behavioral intention” construct of TRA
which consists of thinking and deciding about showing a
behavior [26]. Some previous studies also assessed the
intention to adjust and diversify dietary regimen. Stoel
(2009) found a significant correlation between attitude
and behavioral intention in that people with more posi-
tive attitudes towards a diversified diet were more
healthy and thus, more likely to show healthy behaviors.
TRA holds that intention is the direct and essential pre-
requisite for behavior [25, 52]. Some of the previous
studies also dealt with the intention to abstain from
high-risk behaviors such as unhealthy eating [53] and
smoking [54]. These studies indicated that the intention
to abstain was significantly correlated with behavior, atti-
tude, and subjective norms. Gholami et al. (2014) also
noted that dietary habits and attitudes can affect the
intention to consume fruits and vegetables [48].

The findings of the present study showed that the
DMDBI has acceptable validity and reliability and can be
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used to study diabetic men’s dietary perceptions and be-
liefs. Exploratory factor analysis revealed that all DMDBI
items had great construct validity. The factor loads of all
five factors of the inventory were greater than 0.4, denot-
ing acceptable factor load. Factor load values that are
greater than 0.4 show that all items are important and
the inventory has acceptable validity. The reliability of
the DMDBI was also assessed through the internal
consistency assessment method. Cronbach’s alpha values
of three DMDBI factors were greater than 0.7, denoting
high internal consistency while two factors had accept-
able Cronbach’s alpha values (higher than 0.6).

Limitation and direction for future researches

One of the limitations of the study was that confirmatory
factor analysis was not performed for assessing the DMDBI
items constructs. Further studies are recommended to
assess construct validity of DMDBI. Moreover, study
sample was rather small and consisted only of men. Thus,
the findings should be generalized cautiously.

Conclusion

Developed in the present study, the DMDBI was shown to
be a valid and reliable instrument for measuring diabetic
men’s dietary perceptions and behaviors. Thus, the inven-
tory can be used in studies to assess the effects of nutri-
tion educational interventions on men’s with diabetes.
The usefulness of the inventory for female populations
should be assessed in future studies.

Abbreviations
CVR: Content validity ratio.; CVI: Content validity index.; EFA: Explanatory
factor analysis.

Acknowledgements

This paper has been prepared in line with the construction of proposal with
the Approval Number (196196) from Student Research Committee, School of
Health, Isfahan University of Medical Science.

The authors find it necessary to acknowledge and thank Isfahan University of
Medical Sciences for support. Thank also goes to all the patients
participating in the study for their patience and trust in researchers. We
would like to express our gratitude to respected reviewers' for their valuable
comments on the earlier version of the manuscript.

Endnotes
Not applicable.

Funding
Financial support was received from Isfahan University of Medical Science.

Availability of data and materials
Upon request, we can offer onsite-access to external researchers to the data
analyzed at Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

Authors’ contributions

All authors contributed in design, data gathering and analysis. All authors
contributed to drafting the manuscript. All authors read and approved the
final version of the manuscript.

Authors’ information
FG is MSc student in health education at department of health education,
Isfahan University of medical sciences, Iran.F Z-A and AAE are associate

Page 8 of 9

professor at Isfahan University of medical sciences. MA is an assistant profes-
sor at Social Determinant of Health Research Centre, Ahvaz, Iran.

Ethics approval and consent to participate

All participants were informed about the study and confidentiality protocols.
Informed consent was obtained from all the participants; the study was
approved by the ethics committee of Isfahan University of Medical Science.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'School of Health, Isfahan University of Medical Sciences, Isfahan, Iran. ?Social
Determinants of Health Research Center, Department of Health Education
and Promotion , Public Health School, Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran. *Department of Health Education and
Promotion, School of Health, Isfahan University of Medical Sciences,
Hezarjarib Street, Isfahan, Iran.

Received: 24 June 2018 Accepted: 13 December 2018
Published online: 17 January 2019

References

1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of
diabetes for 2010 and 2030. Diabetes Res Clin Pract. 2010;87(1):4-14.

2. Abdoli S, Ashktorab T, Ahmadi F, Parvizi S. Barriers to and facilitators of
empowerment in people with diabetes. Iranian Journal of Endocrinology
and Metabolism. 2009;10(5):455-64.

3. Sami W, Ansari T, Butt NS, Ab Hamid MR. Effect of diet on type 2 diabetes
mellitus: a review. Int J Health Sci. 2017;11(2):65.

4. Ogurtsova K, da Rocha Fernandes J, Huang Y, Linnenkamp U, Guariguata L,
Cho N, et al. IDF diabetes atlas: global estimates for the prevalence of
diabetes for 2015 and 2040. Diabetes Res Clin Pract. 2017;128:40-50.

5. Kashfi SM, Afshariani R, Tabatabaei HR, Yazdankhah M. Frequency
distribution of blood groups in diabetic patients and non diabetic patients
in shiraz Nader Kazemi clinic and the relationship between blood groups
and diabetes (2010-2011). Journal of Fasa University of Medical Sciences.
2013;2(4):297-302.

6. World Health Organization — Diabetes country profiles. [Internet]. 2016.
Available from: http.//www.who.int/diabetes/country-profiles/en/.

7. Ghazanfari Z, Niknami S, Ghofranipour F, Hajizadeh E, Montazeri A.
Development and psychometric properties of a belief-based physical
activity questionnaire for diabetic patients (PAQ-DP). BMC Med Res
Methodol. 2010;10(1):104.

8. Gonzdlez EM, Johansson S, Wallander M-A, Rodriguez LG. Trends in the
prevalence and incidence of diabetes in the UK: 1996-2005. J Epidemiol
Community Health. 2009,63(4):332-6.

9. Esteghamati A, Etemad K, Koohpayehzadeh J, Abbasi M, Meysamie A,
Noshad S, et al. Trends in the prevalence of diabetes and impaired fasting
glucose in association with obesity in Iran: 2005-2011. Diabetes Res Clin
Pract. 2014;103(2):319-27.

10.  Parizad N, HEMMATI MM, Khalkhali H. Promoting self-care in patients with
type 2 diabetes: tele-education; 2013.

11. Home P. The challenge of poorly controlled diabetes mellitus. Diabetes
Metab. 2003;29(2):101-9.

12. Zhou X, Qiao Q, Zethelius B, Py¢rdla K, Soderberg S, Pajak A, et al. Diabetes,
prediabetes and cancer mortality. Diabetologia. 2010;53(9):1867-76.

13. Dinesh PV, Kulkarni AG, Gangadhar NK. Knowledge and self-care practices
regarding diabetes among patients with type 2 diabetes in rural Sullia,
Karnataka: a community-based, cross-sectional study. Journal of family
medicine and primary care. 2016;5(4):847.

14. Jordan DN, Jordan JL. Self-care behaviors of Filipino-American adults with
type 2 diabetes mellitus. J Diabetes Complicat. 2010,24(4):250-8.


http://www.who.int/diabetes/country-profiles/en/

Goodarzi et al. Archives of Public Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

(2019) 77:3

Worku A, Abebe SM, Wassie MM. Dietary practice and associated factors
among type 2 diabetic patients: a cross sectional hospital based study,
Addis Ababa. Ethiopia SpringerPlus. 2015;4(1):15.

Klomegah RY. The social side of diabetes: the influence o f social support
on the dietary regimen of people with diabetes. Sociation Today. 2006;4(2):
534-53.

Mogre V, Abanga ZO, Tzelepis F, Johnson NA, Paul C. Adherence to and
factors associated with self-care behaviours in type 2 diabetes patients in
Ghana. BMC Endocr Disord. 2017;17(1):20.

Ayele K, Tesfa B, Abebe L, Tilahun T, Girma E. Self care behavior among
patients with diabetes in Harari, eastern Ethiopia: the health belief model
perspective. PLoS One. 2012;7(4):.e35515.

Emmanuel OO, Otovwe A. Patterns of adherence to management among
patients with type 2 diabetes mellitus in south-south region of Nigeria.
Journal of Social Health and Diabetes. 2015;3(2):115.

Islam SMS, Biswas T, Bhuiyan FA, Mustafa K, Islam A. Patients’ perspective of
disease and medication adherence for type 2 diabetes in an urban area in
Bangladesh: a qualitative study. BMC research notes. 2017;10(1):131.
Fukunaga LL, Uehara DL, Tom T. Perceptions of diabetes, barriers to disease
management, and service needs: a focus group study of working adults
with diabetes in Hawaii. Prev Chronic Dis. 2011:8(2):A32.

Hsiao C-Y, Chang C, Chen C-D. An investigation on illness perception and
adherence among hypertensive patients. Kaohsiung J Med Sci. 2012,28(8):442-7.
Blue CL. Does the theory of planned behavior identify diabetes-related
cognitions for intention to be physically active and eat a healthy diet?
Public Health Nurs. 2007;24(2):141-50.

Okura T, Heisler M, Langa KM. Association between cognitive function and
social support with glycemic control in adults with diabetes mellitus. J Am
Geriatr Soc. 2009;57(10):1816-24.

Montano DE, Kasprzyk D. Theory of reasoned action, theory of planned
behavior, and the integrated behavioral model. Health behavior: theory,
research and practice. 2015.

Ajzen |. The theory of planned behavior. Organ Behav Hum Decis Process.
1991,50(2):179-211.

Ajzen |, Fishbein M. Belief, attitude, intention and behavior: an introduction
to theory and research. Reading, MA: Addison-Wesley; 1975.
Neumark-Sztainer D, Story M, MD RESNICK, Blum RW. Lessons learned about
adolescent nutrition from the Minnesota adolescent health survey. J Am
Diet Assoc. 1998;98(12):1449-56.

Organization WH. World health statistics 2016: monitoring health for the
SDGs sustainable development goals: World Health Organization; 2016.
Wardle J, Griffith J. Socioeconomic status and weight control practices in
British adults. J Epidemiol Community Health. 2001;55(3):185-90.
Courtenay WH, McCreary DR, Merighi JR. Gender and ethnic differences in
health beliefs and behaviors. J Health Psychol. 2002;7(3):219-31.

Roos E, Lahelma E, Virtanen M, Préttdld R, Pietinen P. Gender,
socioeconomic status and family status as determinants of food behaviour.
Soc Sci Med. 1998:46(12):1519-29.

Rahimian-Boogar |, Besharat M, Mohajeri-Tehrani M, Talepasand S. Diabetes
self management: social. Demographical and Disease Factors Journal of
Clinical Psychology. 2010;1(4):43-57.

Zamani-alavijeh F, Araban M, Mohammadi V, Goodarzi F. Development and
psychometric evaluation of a new instrument to assess nutritional
perceptions and behaviors of diabetic men. Diabetes Metab Syndr Clin Res
Rev. 2017;11:5949-S55.

Mahan LK, Raymond JL. Krause's food & the nutrition care process. Elsevier
Health Sciences. 2016.

Lawshe CH. A quantitative approach to content validity. Pers Psychol. 1975;
28(4):563-75.

Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content
validity? Appraisal and recommendations. Res Nurs Health. 2007;30(4):459-
67.

Ebrahimi A, Neshatdoost H, Kalantari M, Molavi H, Asadollahi G. Factor
structure, reliability and validity of religious attitude scale. J Fundam Ment
Health. 2008;10(38):107-16.

Sharma S. Applied multivariate techniques. New York: John Willey & Sons.
Inc OpenURL; 1996.

Bartlett MS. A note on the multiplying factors for various x 2
approximations. J R Stat Soc Ser B Methodol. 1954:296-8.

Ajzen |. Attitudes, traits, and actions: dispositional prediction of behavior in
personality and social psychology. Adv Exp Soc Psychol. 1987,20:1-63.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

Page 9 of 9

Didarloo A, Shojaeizadeh D, Eftekhar Ardebili H, Niknami S, Hajizadeh E,
Alizadeh M. Assessment of factors affecting self-care behavior among
women with type 2 diabetes in Khoy City diabetes clinic using the
extended theory of reasoned action. Journal of School of Public Health and
Institute of Public Health Research. 2011;9(2):79-92.

Aghamolaei T, Eftekhar H, Mohammad K, Nakhjavani M, Shojaeizadeh D,
Ghofranipour F, et al. Effects of a health education program on behavior,
HbATc and health-related quality of life in diabetic patients. Acta Medica
Iranica. 2005;43(2):89-94.

Polly RK. Diabetes health beliefs, self-care behaviors, and glycemic control
among older adults with non-insulin-dependent diabetes mellitus. The
Diabetes Educator. 1992:18(4):321-7.

Group DPPR. Reduction in the incidence of type 2 diabetes with lifestyle
intervention or metformin. N Engl J Med. 2002,2002(346):393-403.

Pan X-R, Yang W-Y, Li G-W, Liu J. Prevalence of diabetes and its risk factors
in China, 1994. Diabetes Care. 1997,20(11):1664-9.

Association AD. Evidence-based nutrition principles and recommendations
for the treatment and prevention of diabetes and related complications.
Diabetes Care. 2002;25(1):202-12.

Gholami S, Mohammadi E, Pourashraf Y, Sayehmiri K. Evaluating the
predictors of fruit and vegetable consumption behavior in llam based on
constructs of developed planned behavior theory. J Neyshabur Univ Med
Sci. 2014;2(4):8-18.

Kim K, Reicks M, Sjoberg S. Applying the theory of planned behavior to
predict dairy product consumption by older adults. J Nutr Educ Behav.
2003;35(6):294-301.

Yamaguchi Y, Miura S, Urata H, Himeshima Y, Yamatsu K, Otsuka N, et al.
The effectiveness of a multicomponent program for nutrition and physical
activity change in clinical setting: short-term effects of PACE+ Japan.
International Journal of Sport and Health Science. 2003;1(2):229-37.
Hennessy M, Hennessy M, Bleakley A, Fishbein M. Measurement models for
reasoned action theory. The Annals of the American Academy of Political
and Social Science. 2012,640(1):42-57.

Armitage CJ, Conner M. Distinguishing perceptions of control from self-
efficacy: predicting consumption of a low-fat diet using the theory of
planned behavior. J Appl Soc Psychol. 1999,29(1):72-90.

Hsieh P-L. Factors influencing students' decisions to choose healthy or unhealthy
snacks at the University of Newcastle, Australia. J Nurs Res. 2004;12(2):83-91.
Batra A, Klingler K, Landfeldt B, Friederich HM, Westin A, Danielsson T. Smoking
reduction treatment with 4-mg nicotine gum: a double-blind, randomized,
placebo-controlled study. Clin Pharmacol Ther. 2005;78(6):689-96.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Scale development
	Face validity assessment
	Content validity assessment
	Construct validity assessment
	Classical item analysis
	Exploratory factor analysis

	Reliability assessment
	Ethics assessment

	Results
	The results of quantitative content validity assessment
	The results of CITC analysis
	The results of exploratory factor analysis
	The results of reliability assessment

	Discussion
	Limitation and direction for future researches

	Conclusion
	Abbreviations
	Acknowledgements
	Endnotes
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

