
R E S E A R C H Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Rouhani-Tonekaboni et al. BMC Nutrition            (2023) 9:77 
https://doi.org/10.1186/s40795-023-00736-7

BMC Nutrition

*Correspondence:
Asieh Ashouri
a.ashouri@gmail.com
1Department of Health Education and Promotion, Research Center of 
Health and Environment, School of Health, Guilan University of Medical 
Sciences, Rasht, Iran

2School of Health, Guilan University of Medical Sciences, Rasht, Iran
3Cardiovascular Diseases Research Center, Department of Cardiology, 
Heshmat Hospital, School of Medicine, Guilan University of Medical 
Sciences, Rasht, Iran
4Social Development and Health Promotion Research Center, Health 
Institute, Kermanshah University of Medical Sciences, Kermanshah, Iran

Abstract
Background Nutrition education is a key component of health promotion programs which leads to the 
improvement of students’ nutritional behaviors. The transtheoretical model (TTM) is one of the models extensively 
used in changing people’s behaviors. This study aimed to change the dairy consumption behavior based on the TTM 
in female students.

Methods A controlled trial was conducted with 159 female students (intervention group: 56; control group: 
103) in the 10-11th grades from two public schools in Soumesara city located in the west of Gilan Province, Iran. 
Demographic characteristics, knowledge, TTM constructs and stage of change of dairy consumption were collected 
using a valid and reliable researcher-made questionnaire. Data were gathered before and one month after the 
educational intervention. Chi-square test, t-test and ANCOVA were used to analyze the data and a p-value < 0.05 was 
considered statistically significant.

Results Fifty-two students from the intervention and 93 from the control group completed the study. Only 15% of 
the students were in the action or maintenance stages of dairy consumption. After the intervention, mean scores 
of behavioral processes of change, cognitive processes of change, decisional balance, and self-efficacy improved in 
the intervention group (P < 0.05 for all). Also, 37% and 16% of the participants in the intervention and control groups, 
respectively, were in the action or maintenance phase (P < 0.001).

Conclusions This study showed that implementing an intervention based on the TTM would positively affect 
students’ dairy consumption behaviors. Also, it is suggested that the TTM be assessed in terms of other daily 
nutritional needs in students to promote their nutritional behaviors.

Trial Registration The study was registered in the Iranian Registry of Clinical Trials (IRCT) (available online at https://
en.irct.ir/trial/50003) on April 11, 2020 with the number IRCT20200718048132N1 and was approved by research ethics 
committee of Guilan University of Medical Sciences, Iran.
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Background
Recent studies have shown that dairy consumption is 
useful for building muscles, lowering blood pressure, 
reducing blood lipids and preventing tooth decay, diabe-
tes, cancer and obesity [1].

Dairy products have important micronutrients such as 
calcium, potassium, vitamin D and protein which play 
an important role in boosting the immune system, main-
taining normal functioning of the body and ensuring 
good health as a result. For example, calcium consump-
tion has a positive effect on bone health and is essential 
for bone development at an early age [2, 3]. Also, calcium 
is the most abundant mineral in the body; in fact, approx-
imately 99% of calcium is found in bones and teeth [4]. 
According to age, the required amount of this element in 
the human body varies from 1000 to 1500 mg [5], and it 
is interesting to note that 1300 mg is recommended for 
ages 9–18 [4]. Given that approximately 11  million of 
Iran’s population are adolescents based on the 2016 pop-
ulation census and that the increasing population of this 
age group mostly belongs to females, it is important to 
pay much more attention to girls’ health programs [6, 7].

In fact, female nutritional status is more important 
than male nutritional status because girls are future 
mothers; therefore, their understanding of nutritional 
concepts affects not only their own health but also their 
children and family’s health in the future [8]. In this 
regard, adequate nutritional calcium is needed both prior 
to and during their puberty to achieve optimal bone mass 
and density; calcium intake in girls causes bone density 
and protects them against osteoporosis in the postmeno-
pausal years [4]. In the United States, a large percent-
age of people still consume less than adequate amount 
of minerals such as calcium and iron [4]. In Iran, simi-
lar to many developing countries, poor nutrition among 
students is increasing now. For example, in one study, 
the average level of fast-food consumption in students 
was reported high [9]. In another study carried out in 
the west of Gilan Province, it was found that only 41% of 
students would consume dairy products twice or more 
times a day [10].

However, implementing health promotion programs 
effectively and efficiently requires some theory-based 
interventions [11]. One of the most popular models in 
the area of behavior change is known as the transtheo-
retical model. This model focuses on explaining behav-
ior change and proposes that individuals change their 
behavior through various stages. In the late 1970s, James 
Prochaska from the University of Rhode Island laid the 
foundation for the TTM after reviewing the various theo-
ries of psychotherapy [12]. The TTM consists of several 
constructs. The first construct of the TTM posits that 
individuals are not at the same level of preparation, and 
these stages indicate motivational states. These stages 

include pre-contemplation, contemplation, preparation, 
action, and maintenance. In the first stage (pre-con-
templation), individuals have no intention of changing 
behavior in the next 6 months. During the second stage 
(contemplation), individuals state that they intend to take 
action within the next 6 months. In the third stage (prep-
aration), one intends to perform the behavior in the near 
future (usually within the next 30 days). The fourth stage 
is the action stage in which individuals openly change 
their behavior and intend to keep moving forward with 
that behavior change for up to six months. In the fifth 
stage (maintenance), individuals sustain their behavior 
change for more than six months and attempt to prevent 
relapse to earlier stages [13].

The second construct of TTM includes 10 processes of 
change. These processes refer to activities that help the 
individual progress in the change stages. This construct 
is composed of 5 experiential and 5 behavioral processes 
[12]. Five experiential change processes are as follows: 
consciousness raising, dramatic relief, environmental re-
evaluation, self-re-evaluation, and social liberation. These 
processes are briefly described in the following: Con-
sciousness raising requires an increase in consciousness 
of the causes, consequences and treatment of a particu-
lar problem. Dramatic relief is a process that increases 
emotional arousal about one’s behavior and the calmness 
that can result from change. Environmental re-evaluation 
requires both emotional and cognitive components of 
how behavior affects a person’s living environment and 
how behavior change affects their living environment. 
Self-re-evaluation requires both emotional and cognitive 
components and involves assessing one’s self-concept 
with new behavior. Finally, social liberation refers to the 
opportunities and alternatives that exist to show society 
is supportive of the healthy behavior.

Five behavioral change processes are as follows [12]: 
self-liberation, counter conditioning, reinforcement 
management, stimulus control, helping relationships. 
These processes are briefly described in the following: 
Self-liberation includes the belief that a person is capa-
ble of change and includes commitment and recom-
mitment to act on that change. Counter conditioning 
requires learning new and healthier behaviors instead 
of old and unhealthy ones. Reinforcement management 
is, in fact, a process that uses reinforcements and pun-
ishments to take steps in a specific direction. Stimulus 
control involves modifying the environment to increase 
guidelines for health behavior and reducing guidelines 
for unhealthy behavior. Finally, helping relationships 
requires the development of caring, reliable and accept-
able relationships to observe health behaviors.

The third construct of the TTM is known as deci-
sional balance. This construct involves balancing the 
perceived benefits and advantages (pros) of adopting a 
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new behavior with the disadvantages or barriers (cons) 
of adopting it. The fourth construct of the TTM is self-
efficacy. This construct refers to the individual’s self-con-
fidence to create and maintain a change in behavior and 
avoid relapse [12].

The TTM has been applied in many settings, includ-
ing primary care, schools, and communities [13]. Some 
examples in which the TTM has been used for primary 
prevention are increasing fruit and vegetable consump-
tion, reducing overweight and obesity in primary care, 
and promoting physical activities [12]. So far, several 
studies have been conducted to teach healthy nutri-
tional behaviors using the TTM in different populations. 
For example, Kohpeima-Jahromi et al. reported that the 
educational intervention based on the TTM would be 
successful in achieving the goal of modifying osteoporo-
sisrelated behaviors in female students. They also found 
that, after the intervention, there was a significant dif-
ference in the selfefficacy and some sub-construct of the 
processes of change [14]. In one study of a systematic 
review, it was concluded that the TTM would seem to be 
a successful strategy for improving dietary behaviors in 
adolescents [15].

According to some evidence in the literature [12–15], 
the application of the TTM in promoting nutritional 
behavior in school has been successful. Given that an 
increase in students’ tenancy to eat unhealthy diet leads 
to health problems and that dairy consumption is insuf-
ficient in Iran (particularly in the west of Gilan) [10, 16], 
the present study aimed to change the behavior of dairy 
consumption in female students through the TTM.

Methods
Study Design, participants and recruitment
This study was a pretest-posttest quasi-experimental 
study conducted from September to November 2020 in 
public schools in Soomehsara, a city located in the west of 
Gilan Province, Iran. The total participants of this study 
were 145 female students in 10th and 11th grades study-
ing at two public schools Soomehsara,. In a non-random 
allocation manner, one of the schools was assigned to be 
the intervention group and the other was considered the 
control group. This decision was made due to an easy 
permission granted from the management of the inter-
vention school. The two inclusion criteria were voluntary 
participation and no illness, while the exclusion criteria 
included incomplete survey completion, absence from at 
least one of the educational sessions, changing school or 
immigration, and having a special diet of dairy consump-
tion prescribed by an expert.

Based on the Ghaffari et al.‘s study [17], the sample 
size was calculated for the effect size of 0.6. Consider-
ing alpha level of 0.05 and power of 0.8, 49 students in 
each group were required. Four classes (N = 56) were 

randomly selected from the intervention school and 4 
classes (N = 103) were randomly chosen from the con-
trol school. Figure  1 depicts the flowchart of the study 
design process. All students in the class entered into 
the study and no selection was made. It should be noted 
that this study was registered in the Iranian Registry 
of Clinical Trials (IRCT) (available online at https://
en.irct.ir/trial/50003) on April 11, 2020 with the number 
IRCT20200718048132N1 and was approved by research 
ethics committee of Guilan University of Medical Sci-
ences, Iran. Also, this study adheres to CONSORT guide-
lines (http://www.consort-statement.org/).

Instruments
Data collection tool (Supplementary file 1) was a ques-
tionnaire consisting of demographic characteristics 
(including students’ education level, place of residence, 
number of family members, birth rank, parents’ occupa-
tion, and education level), items of the constructs of the 
TTM (explained in Table 1), and students’ knowledge.

The cognitive processes of change construct included 
five subscales of consciousness raising, dramatic relief, 
self-re-evaluation, environmental re-evaluation, and 
social liberation, each included two items. In addition, 
the behavioral processes included five subscales of self-
liberation, counter conditioning, reinforcement manage-
ment, stimulus control, and helping relationships, each 
included two items.

The decisional balance score was calculated by the sub-
traction of the dairy consumption cons from the dairy 
consumption pros sum scores. Higher scores then would 
indicate that the students preferred the pros of dairy over 
its cons.

As most of the items were extracted from papers trans-
lated into Persian through forward-backward translation 
method, the validity of the questionnaire was confirmed 
by a panel of experts, consisting of 7 specialists in health 
education and promotion, one specialist in nutrition, and 
one specialist in epidemiology. The item and scale con-
tent validity index (I-CVI and S-CVI) were calculated as 
described in the literature [22]. These indexes rate the 
agreement between the panel of experts about the clarity 
and relevancy of the items and scale. There result of the 
analysis confirmed the content validity of the scale.

To assess the reliability of the items, the questionnaire 
was completed by 20 students (similar but outside the 
study participants). Cronbach’s alpha coefficient, Kappa 
agreement coefficient and intra-class correlation coeffi-
cients (ICC) of test-retest method for a 2-week interval 
were calculated, which confirmed the reliability of the 
questionnaire (Table 1).

The items of knowledge in the questionnaire were 
adopted from the standardized knowledge questionnaire 
[17]. The values of I-CVI, S-CVI, intra-class correlation, 

https://en.irct.ir/trial/50003
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and Cronbach’s alpha coefficient were 0.74, 0.94, 0.99 and 
0.93, respectively. Knowledge was assessed with 12 items 
with the score range of 0–24. The range of responses to 
the items included incorrect (0 score), I do not know 
(1 score) and correct (2 score). Scores of 0–12 for weak 
knowledge, 12–18 for moderate knowledge and 18–24 
for desirable knowledge were considered. Higher scores 
would then indicate higher knowledge.

Prior to this study, the participants completed a check-
list about informed consent. Then, the students of both 
groups completed the questionnaires. Then, the students 
in the intervention group were provided with an edu-
cational intervention inspired by the TTM. One month 
after the educational intervention, the questionnaires 
were completed by the students in the intervention and 
control groups.

Educational intervention
The intervention group was divided into 6 subgroups 
with 8–9 students. The intervention program was 

conducted in 4 sessions (each session: 45 min.) for each 
subgroup. The educational sessions were held for each 
group of students one day a week considering all the 
health protocols for the students (i.e. wearing a mask, 
considering social distance and having sanitizers).

In the intervention program, all the constructs were 
used directly through the lecture method, and the partic-
ipatory methods such as question and answer, group dis-
cussion, and brainstorming. This program was conducted 
based on the constructs with low scores assessed in all 
participants at the beginning of the study. To increase the 
effectiveness of the program, some slides, pamphlets and 
posters were also used.

The educational content of each session included gen-
eral and specific trainings concerning the students’ stages 
of change in dairy consumption. The general training 
strategies we used in the program are explained below. 
We drew the students’ attention to the program by rais-
ing their awareness on the importance of nutrition dur-
ing adolescence. We explained about food pyramid and 

Fig. 1 Flowchart of the study design and participants
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the role of each food group in health. In addition, we 
informed them about the recommended intake of milk 
and its products, the side effects of insufficient calcium 
intake and also the diseases associated with low dairy 
consumption. We finally provided some tutorials with 
easy-to-understand explanations and instructions to fol-
low. The specific training was performed to improve the 
TTM constructs regarding the expression of some issue 
which are listed in the following:

1) The importance of dairy consumption in health.
2) The role of dairy consumption in reducing non-

communicable diseases.
3) The role of calcium in the body.
4) The role of dairy products in the prevention of 

osteoporosis.
5) The importance of dairy consumption during 

adolescence.
6) Recognizing individual and family barriers to dairy 

consumption and finding solutions to reduce the 
perceived barriers to dairy consumption.

7) Finding ways to improve perceived self-efficacy to 
increase daily dairy consumption by interviewing 
successful people.

8) Identifying and emphasizing individual ability and 
modeling on friends and relatives.

9) Enhancing change processes by increasing 
environmental re-evaluation, self-re-evaluation, 
social liberation, self-liberation, counterconditioning, 
reinforcement management, stimulus control, 
helping relationships (Table 2).

Having excluded the incomplete questionnaires and the 
students absent on the intervention session, the data 
analyses were performed on 145 students (52 in the inter-
vention group and 93 in the control group).

Data Analysis
Data were analyzed using SPSS software version 23.0 
(IBM Corp., Armonk, NY). Mean (standard deviation) 
and median (range) were used to describe the quan-
titative data, and frequency (percentage) was used to 
describe the qualitative data. Normal distribution of 
the quantitative variables was assessed using Q-Q plot. 
Chi-square test independent two-sample t-test or Mann-
Whitney U test was performed to examine the compa-
rability of the intervention and pre-intervention control 
groups in terms of demographic variables and constructs 
at baseline assessment. Paired t-test or Wilcoxon signed-
rank tests were used to evaluate the changes before and 
after the intervention for each of the two groups.

Table 1 Constructs, sources, validity and reliability of items used in the study
Construct Subscale and number of items Source Validity Reliability

I-CVI S-CVI ICC Cron-
bach’s 
alpha

Stages of
change

One item with five options of “I currently consume less than 2 units* of dairy per 
day, and I do not intend to increase its consumption within the next 6 months” 
(pre-contemplation phase); “I currently consume less than 2 units* of dairy per 
day, but I plan to increase it within the next 6 months” (contemplation phase); “I 
currently consume less than 2 units* of dairy per day, but I plan to increase it to 
2 to 3 units* per day within the next 30 days” (preparation phase); “I have been 
consuming 2 to 3 units* of dairy products daily for the past 6 months” (action 
phase); “I have been consuming 2 to 3 dairy products a day for more than 6 
months” (maintenance phase)

Gulliver and 
Horwath [18]

1.00 1.00 1.00* ---

Processes of
change

including 10 items of cognitive processes of change and 10 items of behavioral 
processes of change evaluated with Likert-type options from never (1 score) to 
ever (5 scores)

made by the 
authors

0.72 0.93 0.97 0.88

Decisional
balance

Including 10 items related to the pros and 12 items related to the cons of dairy 
consumption subscale with options of “It is not important at all” (1 score); “it is a 
little important” (2 scores); “it is somewhat important” (3 scores); “it is important” 
(4 scores); and “it is very important” (5 scores)

Gulliver and 
Horwath [19] 
and Vahedi et 
al. [20]; with 
adapt of some 
items

0.75 0.94 0.98 0.88

Self-efficacy 10 items with options of “I’m not sure at all” (1 score); “I’m somewhat sure” (2 
scores); “I’m sure” (3 scores); “and I’m totally sure” (4 scores)

Horan et al. 
[21] and the 
Gulliver and 
Horwath [19]; 
with adapt of 
some items

0.89 0.99 0.98 0.88

I-CVI indicates item content validity index; S-CVI, scale content validity index; ICC, intra-class correlation.

Each unit of dairy products means a glass of milk, a bowl of yogurt, or 45 to 60 g of cheese.

* Coefficient of kappa agreement was reported.
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As for the evaluation of the effect of the educational 
intervention, two independent sample t-tests and Mann-
Whitney U tests were used to compare the data in terms 
of the constructs of the transtheoretical model and the 
stages of behavior change in the two groups before and 
after the intervention. The adjusted means of each con-
struct between the two groups were compared using 
analysis of covariance (ANCOVA), so that the measured 
values before the intervention were adjusted. A signifi-
cance level of 0.05 was considered for all analyses.

Results
In total, 145 high-school female students participated 
in this study (Table  3). Eighty-four (58%) students were 
in the 11th grade and sixty-one (42%) were in the 10th 
grade. Most of the students (71%) were in families with 
4 or more members and about half of the students (53%) 
were first-born children. 70% of the students lived in the 
city. Almost all (94%) students’ mothers were housewives 
and their education level (47%) was high school diploma 
or higher. The education level of 53% of the fathers was 
high school diploma or higher and approximately 53% of 
the fathers were self-employed (Table 3).

At the beginning of the study, except for parents’ 
education (P < 0.001 and P = 0.011) and living location 
(P = 0.028), none of the other demographic characteristics 
differed between the two groups significantly (P > 0.05 for 
all, see Table 3). In the intervention group, more students 
lived in the city and their parents’ education level was 
higher than those in the control group (Table 3).

The description of dairy consumption stages of change 
was described in both groups as shown in Table 4. At the 
beginning of the study, about 15% of the students were in 
the action or maintenance stages and there was no differ-
ence between the groups (P = 0.261). One month after the 
educational intervention, the results showed that educa-
tion had been effective in changing the stages of dairy 
consumption. One month after the educational interven-
tion, 7 (13%) students of the intervention group were at 
the pre-contemplation stage, 7 (13%) at the contempla-
tion stage, 19 (37%) at the preparation stage, 13 (25%) at 
the action stage and 6 (12%) at the maintenance stage. In 
other words, about 37% of the students of the interven-
tion group were in the action or maintenance stages. In 
the control group, only 16% of the students were in the 
action or maintenance stages (Table 4), and this showed 
that there was a significant difference between the two 
groups (P < 0.001).

The description of the TTM constructs is shown in 
Table  5. Scores of change process constructs, deci-
sion balance and self-efficacy were at the average level. 
Before the educational intervention, there was no differ-
ence between the two groups in terms of the constructs 
of decisional balance (P = 0.749), processes of change 
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Table 3 Demographic characteristics of the students
Characteristic Level Total

(n = 145)
Inter-
vention
(n = 52)

Control
(n = 93)

P-
val-
ue

Grade Tenth 61(42) 18(35) 43(46) 0.174

Eleventh 84(58) 34(65) 50(54)

the number 
of family 
members

Tow 6(5) 4(8) 2(2) 0.233

Three 36(24) 11(21) 25(27)

Four and 
more

103(71) 37(71) 66(71)

Location City 102(68) 31(60) 71(76) 0.028

Rural 43(32) 21(40) 22(24)

Birth rank One 77(53) 30(58) 47(51) 0.120

Two 40(28) 17(32) 23(25)

Three 22(15) 3(6) 19(20)

Four and 
more

6(4) 2(4) 4(4)

Father’s job Manual 
worker

19(15) 10(20) 9(10) 0.084

Employee 23(14) 3(6) 20(22)

Self-employed 73 (52.5) 28)56( 45(49)

Farmer 15(11) 6(12) 9(10)

Other 11(7.5) 3(6) 8(9)

Mother’s job Housewife 136(93) )47 (90) 89(96) 0.400

Employee 2(1.5) 1(2) 1(1)

Self-employed 3(1.5) 1)2) 2(2)

Other 4(4) 3(6) 1(1)

Table 4 Description of the students’ dairy consumption stages 
of change for each group before and after the intervention

Control group (n = 93) Intervention group (n = 52)
Before the 
intervention

One month 
after the 
intervention

Before the 
intervention

One month 
after the 
intervention

Pre-
con-
tem-
pla-
tion

24 (26) 20 (21) 17 (33) 7 (13)

Con-
tem-
pla-
tion

32 (34) 36 (39) 19 (36) 7 (13)

Prep-
ara-
tion

23 (25) 22 (24) 9 (17) 19 (37)

Action 3 (3) 5 (5) 4 (8) 13 (25)

Main-
te-
nance

11 (12) 10 (11) 3 (6) 6 (12)

Data are reported in the form of frequency (percentage).

There is no difference between control and intervention groups in terms 
of dairy consumption change stages distribution before the intervention 
(P = 0.261, Mann-Whitney U test); however, two groups differ significantly one 
month after the intervention in which dairy consumption stages of change 
in the intervention group is higher compared to the control group (P < 0.001, 
Mann-Whitney U test).

Table 5 The description of the TTM constructs measured at baseline and one month after the educational intervention
constructs Intervention group

(n = 52), mean (SD)
Control group
(n = 93), mean (SD)

P**

baseline one month 
after 
intervention

Adj. mean
(95% CI)*

baseline one month 
after 
intervention

Adj. mean
(95% CI)*

Processes of change 52.8 (11.6) 59.4 (11.2) 60.5 (59.6–61.4) 54.45(14.5) 54.95(14.5) 54.3(53.6–55) < 0.001

 Cognitive Processes of change 28.90(7.2) 34.4(6.7) 35.4(34.8–36.1) 30.6(7.9) 30.9(7.8) 30.4(29.9–30.9) < 0.001

  Consciousness raising 4.1(1.4) 5.9(1.2) 6.3(6-6.6) 4.9(1.8) 5.3(1.7) 5.1(4.9–5.3) < 0.001

  Dramatic relief 5.8(2.3) 6.9(1.7) 7.3(7-7.6) 6.7(2.2) 6.6(2.1) 6.3(6.1–6.6) < 0.001

  Environmental re-evaluation 5.9(2.1) 7.5 (1.6) 7.6(7.3–7.9) 6.1(2.2) 6.2(2.2) 6.1(5.9–6.4) < 0.001

  Self-re-evaluation 6.4(2.4) 6.2(2.4) 7.1(6.9–7.4) 7.2(1.9) 6.3(2.2) 6.4(6.1–6.7) < 0.001

  Self-liberation 5.6(2.1) 6.4(1.9) 6.4(6-6.7) 5.6(2.5) 5.7(2.5) 5.7(5.4–5.9) 0.001

 Behavioral Processes of change 23.9(5.9) 25(5.5) 25(24.3–25.8) 23.9(7.6) 24(5.7) 24(23.4–24.6) 0.030

 Counter conditioning 4.4(2) 5(1.6) 5.1(4.8–5.5) 4.7(2.3) 4.7(2.2) 4.7(4.3–4.8) 0.010

  Reinforcement management 4.6(2.2) 4.5(2) 4.2(4-4.5) 4(2) 4(2.1) 4.2(4-4.4) 0.856

  Stimulus control 4.1(1.5) 4.4(0.9) 3.3(4.1–4.6) 4(1.5) 4(1) 4(3.8-4) 0.039

  Helping relationship 5.1(2.06) 4.8(1.8) 5(4.7–5.3) 5.5(2) 4.8(1.8) 5.5(5.3–5.7) 0.005

  Social liberation 6.7(2) 6.9(1.8) 6.9(6.6–7.2) 6.7(2) 6.5(1.9) 5.5(6.3–6.7) 0.054

Decisional balance 4.4(11.9) 10.8(9.7) 11.2(10.3–12.1) 5.1(11) 5.7(10.6) 5.5(4.8–6.9) 0.001

Self efficacy 24(6.4) 28.5(5.5) 28.6(27.9–29.2) 24.1(6.2) 24.5(6.2) 24.5(24-24.9) < 0.001

Knowledge 17.79(2.19) 22.35(1.95) 22.28(21.79–
22.77)

17.59(2.36) 18.35(2.24) 18.30(18.03–
18.76)

< 0.001

The values are mean (SD), otherwise described.

SD indicated standard deviation; CI, confidence interval.

*Post intervention mean, adjusted to the baseline measures and related 95% confidence interval was reported.

**P-value was reported from the analysis of covariance to compare groups post intervention, controlling for the baseline values.
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(P = 0.470) and self-efficacy (P = 0.893). Only the subscales 
of consciousness raising (P = 0.005) and the dramatic 
relief of cognitive change processes (P = 0.022) were dif-
ferent between the two groups before the intervention. 
Similarly, the students’ awareness score was moderate. 
The mean and standard deviation of the awareness score 
was 17.79 (2.19) and 17.59 (2.36) in the intervention and 
control group, respectively. In fact, there was no differ-
ence in the awareness of dairy consumption between the 
two groups (P = 0.525).

Given the adjustment made for the baseline measures 
of constructs, one month after the educational interven-
tion the mean scores of all the TTM constructs, including 
cognitive change processes (P < 0.001), behavioral change 
processes (P = 0.030), decisional balance (P < 0.001) 
and self-efficacy (P < 0.001), were significantly different 
between the intervention group and the control group. 
Similarly, all the subscales (P < 0.05) (except for social lib-
eration and reinforcement management subscale from 
cognitive and behavioral change processes, respectively) 
and the variable of knowledge were also significantly dif-
ferent between the intervention group and the control 
group (Table 5). After the intervention, the mean scores 
of all constructs and subscales were higher for the inter-
vention group than the control group, except for the 
helping relationships subscale (Table 5).

Discussion
The results of the distribution of the stages of change 
in dairy consumption showed that before the interven-
tion, 86% of the students in the intervention group were 
inactive and 85% of the students in the control group 
were inactive. While 63% and 84% of the students in the 
intervention and control groups were inactive after the 
intervention, respectively, the statistical test demon-
strated a significant difference in the progress of change 
stages after the intervention between the two groups. 
The obtained results illustrated a positive and significant 
progress of the intervention group from the pre-action 
stages to the action stages after the educational interven-
tion based on the TTM. The results of the current study 
are consistent with similar studies on the promotion of 
nutritional behaviors, such as the studies carried out by 
Rouhani-Tonekaboni et al. [16], and Menezes et al. [23]. 
In the above mentioned studies, the educational program 
was shown to be effective in the progress of the change 
stages. After the educational intervention, more individ-
uals were significantly transferred to higher change stages 
(preparation, action, maintenance) from the intervention 
group compared to the control group (P < 0.05).

According to the outcomes of the present study, the 
mean score of cognitive and behavioral processes was 
significantly different between the intervention and con-
trol groups after the intervention, while it was higher for 

the intervention group. This is in accordance with the 
findings offered by Di-Noia et al. [24] and Farhadi and 
Farhadi [25]. Furthermore, the findings demonstrated 
that the mean score of cognitive processes, including 
consciousness raising, dramatic relief, self-re-evaluation, 
environmental re-evaluation, was significantly differ-
ent between the intervention and control groups after 
the intervention, while it was higher for the intervention 
group.

However, a significant increase was observed in the 
intervention group compared to the control group in 
terms of the behavioral processes related to the process 
of self-liberation and counter conditioning. One of the 
reasons for this finding is perhaps due to the fact that 
most of the participants in the present study were in the 
pre-action stages of behavior change. According to the 
hypotheses of the TTM, this group used the cognitive 
processes of behavior change to move and advance in the 
change stages. In reviewing the literature, interestingly, 
no similar study was found to assess and examine each 
subscale of cognitive and behavioral change processes.

As change processes help people progress through the 
change stages, individuals seek information and explore 
the benefits of changing and adopting new behaviors in 
the early stages of behavior change. Therefore, they use 
cognitive processes more often. In contrast, the individu-
als entering the active stages of behavior change (action 
and maintenance) replace unhealthy behaviors with 
healthy behaviors and attempt to prevent returning to 
unhealthy behaviors and maintain their new behaviors by 
applying behavioral processes [12].

In this study, the mean score of the decisional bal-
ance construct in dairy consumption was higher for the 
intervention group, while it was significantly different 
between both the intervention and control groups after 
the educational intervention. This construct is the result 
of two subscales of the perceived pros and cons. Educa-
tional intervention was effective in the students’ deci-
sional balance in dairy consumption; in fact, this finding 
is consistent with Di-Noia’s study [24].

In Hazavehei et al.‘s study, the mean score of benefits 
in the intervention group was significantly higher than 
the one in the control group [26]. Also, in a study con-
ducted by Purnarani et al., an educational intervention 
was an effective factor in decisional balance, and there 
was a statistically significant difference found between 
the intervention and control groups after the interven-
tion [27]. According to the TTM, behavior change occurs 
when the benefits of behavior change are considered 
more important than its disadvantages. These constructs 
are especially important in the early stages of behavior 
change, that is, in the pre-contemplation and contem-
plation change stages [12]. These results showed that the 
intervention on the decisional balance construct would 
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contribute to the development of the individuals who 
were in the early stages of change and would guide them 
to the higher stages of behavior change. The outcomes 
of this study also demonstrated a statistically significant 
difference in the mean score of self-efficacy construct 
between the intervention and control groups after the 
intervention. This finding is in accordance with the stud-
ies conducted in Iran [27] or in other countries [28–30]. 
In this regard, self-efficacy was the strongest construct in 
predicting behavior change and its changes would occur 
after active participation. The greatest change has often 
seen in individuals with high levels of self-efficacy in the 
literature [31, 32]. According to the findings, the indi-
viduals in the intervention group made significant and 
positive progress in dairy consumption stages of change, 
which would lead to the improvement of self-efficacy.

This research, like all studies, was not without limita-
tions. One of the limitations was related to the concur-
rence of the study with COVID-19 pandemic, which 
caused the follow-up period to be considered one month 
after the end of the educational intervention; therefore, 
future research can extend the follow-up period to bet-
ter evaluate the educational outcomes. Another limita-
tion concerned with the duration of each training session 
due to the pandemic. Finally, the last limitation faced in 
this study was related to behavior evaluation which was 
based on the students’ self-report information, because 
subjective assessments might bring about some bias in 
data presentation.

Thus, it is suggested that future studies use a com-
bination of self-report methods, direct observation of 
behavior and parental reports. As designing an educa-
tional intervention and presenting a program by educa-
tors can be costly and time-consuming, it is suggested 
that a combination of electronic and printed tutorials 
with group training based on behavior change models be 
used. It is suggested that school authorities plan educa-
tional interventions to promote dairy consumption under 
the supervision of health education and health promo-
tion specialists. Educating individuals on the benefits of 
dairy consumption can reduce some possible barriers as 
well. Furthermore, promoting self-efficacy using small 
group educational methods and social media posters on 
the importance of dairy consumption in school can also 
be very helpful. The school authorities can also work 
together to promote the healthy nutritional environment 
of their schools to support the health of the students. For 
example, they can improve the distribution of healthy 
foods such as offering their students packaged milk and 
they can also reduce the unhealthy quality of the foods 
offered and served at their school buffets. Finally, the 
online design of group trainings can reduce the time and 
space limitations of face-to-face training.

Conclusions
According to the findings of this study, it seems that 
appropriate educational programming and implemen-
tation based on the TTM can play a significant role in 
adopting nutritional behaviors of dairy consumption and 
can change the behavior of dairy consumption in female 
Iranian students. Given the importance of students’ 
health in each society and the low cost and effectiveness 
of the TTM-based nutrition education, it is suggested 
that more research be designed and implemented based 
on this model to improve some other nutritional behav-
iors in students.

List of abbreviations
WHO  World Health Organization
TTM  Transtheoretical model
CVR  Content validity ratio
CVI  Content validity index
ICC  Intra-class correlation coefficients
ANCOVA  Analysis of covariance

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s40795-023-00736-7.

Supplementary Material 1

Acknowledgements
This article is the result of the second author’s master’s thesis. The authors 
hereby sincerely thank the General Department of Education in Gilan Province 
and the Department of Education in Sowmasara. We would like to extend 
our sincere gratitude to the principals and teachers of girls’ high schools in 
Sowmasara, the esteemed Head of Health School in the city of Rasht and 
all the participating students for their utmost assistance and cooperation in 
conducting this research. The authors also sincerely acknowledge the Deputy 
of Research and Technology at Guilan University of Medical Sciences for their 
academic and financial support.

Authors’ contributions
NRT: Conceptualization, Methodology, Writing-reviewing & editing, Critical 
revision of the manuscript; SS: Investigate, Education, Assessment, Data 
curation, Writing original draft, revision of the manuscript; AA: Methodology, 
Data curation, analysis and interpretation, Writing-reviewing & editing, Critical 
revision of the article; PK: Conceptualization, Methodology , Critical revision of 
the manuscript ; MMA: Conceptualization, Investigate, Critical revision of the 
manuscript.

Funding
This study was funded by Guilan University of Medical Sciences, Iran. The 
funding body didn’t play any role in the design of the study and collection, 
analysis, and interpretation of data and in writing the manuscript.

Data Availability
The datasets are available from the corresponding author on reasonable 
request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
The study was registered in the Iranian Registry of Clinical Trials (IRCT) 
(available online at https://en.irct.ir/trial/50003) on April 11, 2020 with the 
number IRCT20200718048132N1 and was approved by research ethics 

http://dx.doi.org/10.1186/s40795-023-00736-7
http://dx.doi.org/10.1186/s40795-023-00736-7
https://en.irct.ir/trial/50003


Page 11 of 11Rouhani-Tonekaboni et al. BMC Nutrition            (2023) 9:77 

committee of Guilan University of Medical Sciences, Iran. All methods were 
carried out in accordance with the Declaration of Helsinki. Informed consent 
was also obtained from all study participants (All students included in the 
study were 16 years of age or more).

Consent for publication
Not applicable.

Received: 12 February 2023 / Accepted: 22 June 2023

References
1. MH, Tunick, Van Diane L Hekken. Dairy products and health: recent insights. J 

Agric Food Chem. 2015;63:43: 9381–88.
2. Bonjour JP. Calcium and phosphate: a duet of ions playing for bone health. J 

Am Coll Nutr. 2011;30(5 Suppl 1):438S–48S.
3. Caroli A, Poli A, Ricotta D, Banfi G, Cocchi D. Invited review: dairy intake 

and bone health: a viewpoint from the state of the art. J Dairy Sci. 
2011;94(11):5249–62.

4. Mahan LK. Krause’s food, nutrition, & diet therapy. Philadelphia: Saunders. 5- 
peacock M (2010) calcium metabolism in health and disease. Clin J Am Soc 
Nephrol. 2004;5(Supplement 1):23–S30.

5. Peacock M. Calcium metabolism in health and disease. Clin J Am Soc 
Nephrol. 2010;5(Supplement 1):23–S30.

6. Presidential Control DS Iran SCo. (2016) Selected results population and 
housing census: Statistics Center Publication. Available at: http://www.amar.
org.ir (accessed 29 July 2022).

7. Shamshiri Milani H. Family health. In: Hatami H, Razavi M, Eftekhar Ardabili H, 
Majlesi F, editors. Public health. Tehran: Arjmand Publisher; 2016.

8. Choubineh M, Nazari HS, Hossein D, et al. Study of nutritional knowledge 
of Ahwaz high school girls and the education effect. J Birjand Univ Med Sci. 
2009;16(1):23–31.

9. Rouhani-Tonekaboni N, Seyedi-Andi SJ, Haghi M. Factors affecting fast food 
consumption behaviors of female students in North of Iran: application of 
theory of planned behavior. Casp J Health Res. 2018;3(3):75–9.

10. Kasmaei P, Rouhani-Tonekaboni N, Ashouri A, et al. Correlated factors with 
nutritional behaviors in elementary school students; a case study in west of 
Guilan province. Health Educ Health Promotion. 2018;6(3):117–23.

11. Ghofranipour F, Fathi Ashtiani A, Ghaffarifar S. (2014) Behavior change in edu-
cation and health promotion. In: Alikhah H, editor Sherwin Medicine, pp.258.

12. Sharma MRJ. Theretical foundations of health education and health promo-
tion. Sudbury: Jones & Bartlett Publishers; 2016.

13. Glanz K, Rimer BK, Viswanath K. (2008) Health Behavior and Health Education: 
Theory, Research, and Practice 4th Edition. Published by Jossey-Bass

14. Kohpeima Jahromi V, Bahlouli Ghashghaei S, Sharifi N. Improvement of 
osteoporosisrelated behaviors in female students based on trans theoretical 
model. J Educ Health Promotion. 2020;9:221.

15. Nakabayashi J, Nakabayashi G, Toral N. Transtheoretical model-based nutri-
tional interventions in adolescents: a systematic review. BMC Public Health. 
2020;20:1543. randomized controlled trial. Eating Behaviors 17: 37–44.

16. Rouhani-Tonekaboni N, Ashouri A, Mehrabian F et al. (2022) Stages of dairy 
product consumption among iranian female high school students based 

on transtheoretical model: the case of osteoporosis prevention. Nutr Health 
02601060221131207.

17. Ghaffari M, Tavassoli E, Esmaill Zadeh A, et al. The effect of education based 
on health belief model on the improvement of osteoporosis preventive 
nutritional behaviors of second grade middle school girls in Isfahan. J health 
Syst Res. 2011;6:1–10.

18. Gulliver P, Horwath C. Women’s confidence to consume adequate servings 
of milk products: validation of a summated rating scale. J Hum Nutr dietetics. 
2001;14(4):287–95.

19. Gulliver P, Horwath CC. Assessing women’s perceived benefits, barriers, and 
stage of change for meeting milk product consumption recommendations. J 
Am Diet Assoc. 2001;101(11):1354–57.

20. Vahedi H, Pourabdollahi P, Biglarian A, et al. Study of awareness towards 
and the pattern of milk consumption in 7–12 year old elementary school 
students in the city of Sari and their mothers (2005–2006). J Mazandaran Univ 
Med Sci. 2007;17:94–102.

21. Horan ML, Kim KK, Gendler P, et al. Development and evaluation of the osteo-
porosis self efficacy scale. Res Nurs Health. 1998;21(5):395–403.

22. Polit DF, Beck CT. The content validity index: are you sure you know 
what’s being reported? Critique and recommendations. Res Nurs Health. 
2006;29:489–97.

23. Menezes MC, Mingoti SA, Cardoso CS et al. (2015) Intervention based on 
transtheoretical model promotes anthropometric and nutritional improve-
ments - A.

24. Di - J, ContentoIR, Prochaska JO. Computer-mediated intervention tailored 
on transtheoretical model stages and processes of change increases fruit and 
vegetable consumption among urban african-american adolescents. Am J 
Health Promotion. 2008;22(5):336–41.

25. Farhadi A, Farhadi M. The effect of transtheoretical model on healthy 
eating behavior in school students of Shirvan city. Iran J Pediatr Nurs. 
2016;3(1):16–22.

26. Hazavehei SMM, Shahabadi S, Karami M, et al. The effective factors for fruit 
and vegetable consumption among adults: a need assessment study based 
on trans-theoretical model. Global J Health Sci. 2016;8(10):203–11.

27. Purnarani R, Hassani L, Aghamolaei T, et al. Effect of educational intervention 
based on TTM model in correlation processes of change and balance deci-
sion breakfast consumption among students. J Health. 2018;9(5):521–29.

28. Chee Yen W, Shariff ZM, Kandiah M, et al. Stages of change to increase fruit 
and vegetable intake and its relationships with fruit and vegetable intake and 
related psychosocial factors. Nutr Res Pract. 2014;8(3):297–303.

29. Horwath CC, Nigg CR, Motl RW, et al. Investigating fruit and vegetable 
consumption using the transtheoretical model. Am J Health Promotion. 
2010;24(5):324–33.

30. Mao C, Xu L, Xu L, et al. Assessment of fruit and vegetable intake behavior 
among adolescents in Hangzhou, China. Indian J Pediatr. 2012;79(9):1218–23.

31. Kenari Z, Kasmaei P, Rouhani-Tonekaboni N, et al. Predictors of puberty health 
behaviors based on health belief model in 9th grade female students of 
public schools in Rasht. Drug Invention Today. 2019;12(7):1575–79.

32. Zavarmoghadam M, Farmanbar R. The application of transtheoretical model 
to identify metabolic control and fruit and vegetable consumption in 
patients with type 2 diabetes. Casp J Health Res. 2018;3(1):10–4.

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

http://www.amar.org.ir
http://www.amar.org.ir

	﻿Promoting dairy consumption behavior in the school setting: an experiment based on the transtheoretical model
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study Design, participants and recruitment
	﻿Instruments
	﻿Educational intervention
	﻿Data Analysis

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


