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Abstract

Background: Diabetes is one of the most common chronic and non-communicable metabolic diseases and one of the major public
health problems. Lifestyle and diet are remarkable factors in controlling diabetes.
Objectives: This study aimed to determine the level of knowledge and stages of nutritional behavior change in diabetic patients.
Methods: In this descriptive-analytical study, a simple random sampling method was used to select 330 diabetic patients covered
by comprehensive health service centers in Ghayenat city, South Khorasan Province, Iran. The research instrument addressed the
participants’ demographic information, knowledge, and stages of nutritional behavior change in diabetic patients. The ordinal
logistic regression was used to examine factors affecting behavior change. In this regard, the significance level was set to be P <
0.05.
Results: The participants’ mean age was 57.86± 11.72 years, and 63.7% of the patients were female. The mean score of knowledge was
15.73± 2.61, and 52.8, 16.9, 8.9, 11.3, and 10.1 percent of the participants were in the maintenance, action, preparation, contemplation,
and pre-contemplation stages. The ordinal Logistic regression model revealed that the main factors affecting behavior change were
knowledge, level of income, and a family member with diabetes (P < 0.05).
Conclusions: Given that about two-thirds of diabetic patients take no training course on diabetes, that above forty percent of these
individuals have no proper knowledge about the disease, and that half of the patients are in the pre-maintenance stages of behavior
change, holding a training course is of paramount importance for patients.
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1. Background

Diabetes is one of the most common chronic and non-
communicable metabolic diseases and one of the major
public health problems. In recent years, diabetes has been
as one of the biggest challenges to the health care system
in most countries, including Iran. In 2019, diabetes ac-
counted for 20.1% of deaths. Many estimates indicate that
the number of individuals with diabetes will globally in-
crease from 422 million to 642 million persons by 2040 (1,
2).

According to the American Diabetes Association, dia-
betes mellitus (DM) is not a disease; however, it encom-
passes a group of metabolic diseases characterized by hy-
perglycemia resulting from any defect in insulin secretion,
insulin action, or both. Diabetes is classified into several

categories: Type 1 diabetes, Type 2 diabetes, gestational di-
abetes mellitus, and others (3). Patients with DM deal with
medications as well as lifestyle changes and diets. Without
proper care and treatment, chronic hyperglycemia would
lead to damage and complications, including retinopathy,
nephropathy, diabetic foot ulcer, kidney failure, and car-
diovascular diseases (4).

According to previous research, the best method to
control this disease is to keep the diabetic patients’ blood
sugar within a normal range. Blood sugar control is highly
dependent on following a proper diet among these pa-
tients (5).

The Centers for Disease Control and Prevention has
defined self-dietary management as a key step in provid-
ing diabetic individuals with relevant knowledge and skill
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about the disease treatment and its nutritional aspects,
medications, and complications. Sami et al.’s study on 350
types 2 diabetic cases in the Kingdom of Saudi Arabia indi-
cated the patients’ low dietary knowledge (6).

Given the current problems in creating and maintain-
ing patients’ nutritional behaviors, it is necessary to use
behavior change theories and models in this field as they
would reveal the main factors affecting the desired behav-
ior (7).

The trans theoretical model (TTM) is a complete and
coherent model predicting how and when the behavior
changes. In this model, the behavior is assumed not to oc-
cur in a spontaneous and random stage; however, it is ex-
hibited during a series of steps (8). TTM encompasses four
constructs: Stages of Change, self-efficacy, decisional bal-
ance, and the stages of change (9). In the present study,
only one of the constructs, ‘the stages of change’, is inves-
tigated and described. According to this model, individ-
uals go through some steps (namely pre-contemplation,
contemplation, preparation, action, and maintenance) to
change their behavior. The pre-contemplation stage is re-
alized when a person is either unaware of the behavior
change or has already experienced a failed change. At this
stage, individuals are usually demotivated or resistant to
change.

In the contemplation stage, individuals examine the
advantages and disadvantages of the behavior to change
it and seek information about the desired behavior to be
directed towards the right behavior. In the preparation
stage, one is ready for change and is prepared to exhibit the
behavior. Individuals have changed their behaviors in the
action stage; however, this stage lasts less than six months.
During the maintenance stage, one has changed his behav-
ior for more than six months. This maintenance stage and
the stage of action require active and conscious efforts to
prevent relapse to previous behavioral stages (9). To the
best of our knowledge, many studies have examined dia-
betic patients’ nutrition using the Health Belief Model (10-
12). However, few studies have addressed diabetic patients’
nutritional behavior using TTM in Iran (13, 14). Accordingly,
recognizing individuals in each stage of change can be ef-
fective in designing fruitful interventions.

2. Objectives

This study aimed to determine the knowledge and the
stages of changing nutritional behaviors among diabetic
patients covered by the comprehensive health service cen-
ters in Ghayenat city in 2020.

3. Methods

This research was a cross-sectional descriptive-
analytical study on 330 diabetic patients covered by
health centers in Ghayenat, South Khorasan Province,
Iran, in 2020. The sample size was determined based on
Morgan’s table regarding limited communities. The list
of patients on the SIB system was prepared, and random
samples were selected from the list using random number
generation with R 3.6.3 software.

The patients were randomly selected (base on a ran-
dom table and codes registered on the sib system). Af-
ter making contacts with selected individuals, stating the
research objectives, and obtaining the participants’ in-
formed consent, a questionnaire was submitted to the pa-
tients. The research tool was a researcher-made question-
naire developed based on the research objectives, which
addressed demographic information (17 items) and knowl-
edge questions (10 items). Items dealing with the stages of
change were as follows:

(1) I do not currently follow a proper diet for diabetics,
and I have no plan to do so in the next six months (pre-
contemplation stage).

(2) I do not follow a proper diet for diabetics at the mo-
ment, but I plan to do so in the next six months (contem-
plation stage).

(3) I do not currently follow a proper diet for diabetics,
but I plan to do so in the next month (preparation stage).

(4) I am currently on a proper diet for diabetics, and I
have been doing so for less than six months (action stage).

(5) I am currently on a proper diet for diabetics and
have been doing so for six months or more (maintenance
stage).

The validity of the questionnaire was confirmed by us-
ing the content validity method and summing up the opin-
ions of nine faculty members and health experts (three
health education, two epidemiologists, one community
health, one nutritionist, one physiologist, and one inter-
nal specialist). In this regard, the content validity index
was 0.95, and content validity ratio was 0.92. To determine
the reliability of the questionnaire, the questionnaire was
completed by twenty homogenous individuals, and Cron-
bach’s alpha coefficient for the whole scale was 0.798.

Data analysis was performed with SPSS software ver-
sion 19 (SPSS Inc., Chicago, Illinois, USA). Frequency and
percentage were used to describe the quantitative vari-
ables, and the qualitative variables were also described by
mean and standard deviation. The predictors of change
stages were determined using ordinal logistic regression,
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odds ratio, and confidence interval. The significance level
in all tests was set to be P = 0.05.

4. Results

The patients’ mean age was 56.34 ± 12.53 years, and
their mean HbA1C and F.B.S were 7.37 ± 5.99 and 156.45 ±
53.103, respectively. The results showed that 63.7% (n = 213)
of the participants were male. Table 1 presents the other
demographic variables for the participants, and Table 2
shows the mean scores of knowledge and different levels
of knowledge among these individuals. The frequency dis-
tribution of the stages of nutritional behavior change is
depicted in Figure 1. To examine the determinants of the
stages of change among the study participants, the predic-
tors were imported into the logistic regression model first
separately and then simultaneously. According to Table 3,
the simultaneous examination of the effect of variables in
the ordinal logistic regression model revealed a significant
variation in knowledge variable (OR = 1.14, CI 95% = 1.03 -
1.26). In other words, with one unit increase in knowledge
score, the likelihood of being at higher stages increases.
Individuals with enough income are more likely to expe-
rience high levels of behavior change compared to those
with insufficient income.

5. Discussion

Diabetes is a non-communicable disease associated
with lifestyles as poor nutrition increases the likelihood of
its incidence. Diabetes can be controlled by modifying a
patient’s knowledge and attitudes towards diets and func-
tion. These factors are considered as an integral part of
comprehensive diabetes care (1, 15). This study aimed to de-
termine the level of knowledge and the stages of changing
nutritional behaviors among diabetic patients.

The present findings showed that 69.7% of the partici-
pants were at the action and maintenance stages, and that
21.4% were at the pre-contemplation and contemplation
stages. These findings are approximately in line with those
presented by Lin and Wang. In 2012, they studied 317 par-
ticipants with type 2 diabetes and reported that 74% of the
patients were at the action and maintenance stages, and
14% of the participants were at the pre-contemplation and
contemplation stages. In other words, more than half of
the patients thought of changing diets as a way to control
their blood sugar (16). In contrast, in Jalilian et al.’s study,
almost half of the patients were at the pre-contemplation
and contemplation stages, and only 36.8% of those patients

Table 1. Frequency Distribution of Demographic Variables

Variables Frequency Percentage

Gender

Male 121 36.3

Female 212 63.7

Age (y)

< 30 8 2.5

30 - 59 186 58.1

≥ 60 126 39.4

Marital status

Single 42 12.7

Married 290 87.3

Education

Illiterate 104 31.5

Elementary 142 43

Secondary and higher 84 25.5

Spouse education

Illiterate 68 24

Elementary 129 45.6

Secondary and higher 86 20.4

Family size

1 35 10.6

2 98 29.7

3 84 25.5

4 69 20.9

≥5 44 13.3

Income (Rials)

< 10 million 106 39

10 - 30 million 103 38.1

> 30 million 61 22.9

Diagnosis time (y)

< 3 97 29.8

3 - 6 98 30.1

6 - 9 49 15

> 9 82 25.2

Income

Sufficient 71 22.1

Somewhat sufficient 135 42.3

Insufficient 113 35.4

Type of treatment

Oral 287 88.3

Insulin 17 5.2

Both 21 6.5

Blood sugar control time

Once a month 248 79.7

Once a week 46 14.8

Once a day 6 1.9

More than once a day 11 3.5

Viewpoint about blood sugar control

Low 52 15.8

Medium 137 41.5

Good 111 33.6

Excellent 30 9.1

Educational course

Yes 118 37.7

No 195 62.3
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Table 2. Mean, Standard Deviation, and Frequency Distribution of Knowledge Among Diabetic Patients in the Study

Knowledge Ordinal Knowledge Levels Frequency Percentage

15.73 ± 2.61

Weak (< 10) 25 7.5

Medium (10 - 15) 92 27.6

Good (≥ 15) 216 64.9
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Figure 1. Frequency distribution of nutritional behavior change stages in diabetic patients in the study.

were in the action stage (13). Inconsistent with the present
findings, Holmen et al. showed that 79% of the participants
were at the pre-action stage (17). Given the assumptions of
this model, the individuals at the action and maintenance
stages recognized the benefits of nutritional behavior to
be more than its barriers. Furthermore, previous studies
demonstrated that individuals at the action and mainte-
nance stages benefited more social support, self-efficacy,
and self-management (16-18). Accordingly, supporting and
encouraging individuals at the action stage can help them
move towards the maintenance stage, and individuals in
the maintenance stage can be used as a model and mo-
tivators in educational classes to move individuals in the
pre-contemplation and contemplation stages towards the
action and maintenance stages. In our study, individu-
als who less controlled their blood sugar (once a month
vs. more than once a day) were less likely to be in the up-
per stages of change. Routine control is the most impor-
tant factor in changing self-management behaviors, and

individuals with diabetes should regularly measure their
blood sugar.

As revealed by the regression test, individuals with
higher knowledge were at higher stages of behavior
change (action and maintenance), indicating the positive
relationship between knowledge and the stages of nutri-
tional behavior change in diabetic patients. This find-
ing was line with that of Chapman-Novakofski and Kar-
duck, suggesting that patients with higher knowledge
were more likely to be at the action stage (19). Inconsis-
tent with this finding, West et al. found a significant dif-
ference between the pre-contemplation and contempla-
tion stages in terms of knowledge and attitude (20). Pre-
vious studies have revealed that diet knowledge is a criti-
cal factor affecting diet behaviors and food choices. Stud-
ies in both developed and developing countries have in-
dicated that knowledge of diabetes is generally low in pa-
tients with DM (21, 22). Accordingly, designing educational
interventions based on nutritional knowledge for diabet-
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Table 3. Simultaneous Effects of Variables in the Ranking Logistic Regression Model

Variables
Single Ordinal Logistic Regression CI 95% Multiple Ordinal Logistic Regression CI 95%

Beta SE P-Value OR 0.025 0.975 Beta SE P-Value OR 0.025 0.975

Age 0.01 0.01 0.47 1.01 0.99 1.02 0.02 0.01 0.17 1.02 0.99 1.04

Knowledge 0.11 0.04 0.01 1.11 1.03 1.20 0.13 0.05 0.02 1.14 1.03 1.26

Gender

Male -
0.03

0.22 0.88 0.97 0.63 1.49 0.47 0.30 0.11 1.61 0.90 2.87

Income

Sufficient 0.29 0.30 0.34 1.34 0.74 2.41 0.91 0.39 0.02 2.48 1.15 5.35

Somewhat sufficient 0.37 0.31 0.23 1.44 0.79 2.62 0.45 0.37 0.22 1.57 0.76 3.23

Diagnosis time (y)

< 3 -
0.26

0.30 0.37 0.77 0.43 1.37 0.20 0.40 0.61 1.22 0.56 2.67

3 - 6 -0.73 0.29 0.01 0.48 0.27 0.85 -
0.26

0.38 0.49 0.77 0.37 1.61

> 6 -
0.59

0.35 0.09 0.56 0.28 1.10 -0.33 0.45 0.46 0.72 0.30 1.74

Family size

1 -
0.26

0.43 0.54 0.77 0.33 1.77 -1.11 0.57 0.05 0.33 0.11 1.00

2 -0.31 0.35 0.38 0.74 0.37 1.45 -0.23 0.46 0.61 0.79 0.32 1.95

3 -
0.07

0.36 0.84 0.93 0.46 1.88 -
0.24

0.46 0.61 0.79 0.32 1.95

≥ 4 0.13 0.37 0.73 1.14 0.55 2.36 0.32 0.49 0.52 1.37 0.53 3.58

Treatment

Oral -
0.42

0.45 .355 3.06 3.93 4.80 -1.34 0.71 0.06 0.26 0.07 1.06

Insulin -1.00 0.61 .107 5.44 7.05 8.66 -1.37 0.93 0.14 0.25 0.04 1.56

Blood sugar control time

Once a month -1.63 0.82 0.05 0.20 0.04 0.97 -1.87 0.94 0.05 0.15 0.02 0.97

Once a week -1.37 0.85 0.11 0.25 0.05 1.35 -1.74 0.99 0.08 0.18 0.03 1.22

Once a day -0.81 1.18 0.50 0.45 0.04 4.54 0.02 1.44 0.99 1.02 0.06 17.12

Viewpoint about blood sugar control

Low -2.39 0.52 0.00 0.09 0.03 0.25 -2.66 0.71 0.00 0.07 0.02 0.28

Medium -1.58 0.48 0.00 0.21 0.08 0.53 -1.95 0.63 0.00 0.14 0.04 0.49

Good & Excellent -
0.66

0.50 0.18 0.52 0.19 1.37 -
0.68

0.64 0.29 0.51 0.14 1.77

Educational Course -0.15 0.22 0.86 0.56 1.32 -
0.02

0.29 0.95 0.98 0.55 1.74

ics can help complete the stages of changing the nutri-
tional behavior. Regression analysis also suggested that in-
dividuals with higher incomes were at the higher stages of
change. This finding was consistent with Mousavizadeh et
al. (23) and Taha et al.’s findings (24), suggesting that fi-
nancial pressure was as a barrier to the acceptance of treat-
ment in diabetics. In contrats, Ngo-Metzger et al. reported

differences in different races (25). Since cost itself is an ob-
stacle to choosing a healthy diet, including fruits and veg-
etables, income is considered as a positive determinant of
a healthy diet (26).

The results also indicated that patients with smaller
families (one person than families with more than five
members) are less likely to be at the upper stages of
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change. Individuals with diabetes need the others’ sup-
port. Family members play a key role in adhering to pa-
tients’ treatment and are considered as the sources of sup-
port (27). The role of family members in some studies
has been demonstrated as a self-management inhibitor;
hence, recognizing family members, especially girls, who
can encourage and support self-management, is critical
(28). As mentioned above, self-management is a remark-
able factor at the action stage; hence, family members, fam-
ily size, and family members’ roles are effective factors in
this regard.

Furthermore, the findings showed that individuals
holding no positive attitudes towards glycemic control
were less likely to be at the upper stages of behavior
change. This finding was in line with that reported in
López-Azpiazu et al.’s study on 1,009 Hispanics. They men-
tioned that 61.1% of patients at the pre-contemplation and
relapse stages believed that they did not need to change
their diets since their previous diet was healthy enough
(29). Studies have documented that patients’ dietary atti-
tudes significantly affect accepting treatment and reduc-
ing the incidence of complications (30). In other words, in-
dividuals not recognizing the significant of diet change in
controlling diabetes do not believe in diet change and self-
care.

5.1. Conclusions

According to the findings, a significant percentage
of diabetic patients were at the action and maintenance
stage, and promoting individuals’ diet knowledge and re-
ducing barriers such as level of income would increase
the likelihood of being at the higher stages of behavior
change.
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