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Note. PC = Precontemplation, C /PR= Contemplation/Preparation, A/M = Action/maintenance 

Note that it is impossible to to progress from action/maintenance 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
92

.1
3.

1.
6.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.16807626.1392.13.1.6.8
https://payeshjournal.ir/article-1-324-fa.html


 

 

 

 Green

][Steptoe

 

][ Di Noia

][

 

Di Noid

Park

][ De Vet 

][

 

 

 

1. Dosil-Díaz O, Ruano-Ravina A, Gestal-Otero JJ, 

Barros-Dios JM. Consumption of fruit and vegetable 

and risk of lung cancer: a case-control study in 

Galicia, Spain. Nutrition 2008, 24: 407-413 

2. Dauchet L and Dallongeville J. Fruit and vegetables 

and cardiovascular disease: epidemiological evidence 

from the non western world. British Journal of 

Nutrition 2008; 99: 398-405 

3. Harding AH, Wareham NJ, Bingham SA, Khaw K, 

Luben R, Welch A, Forouhi NG. Plasma vitamin C 

level, fruit and vegetable consumption, and the risk of 

new-onset type 2 diabetes mellitus. the european 

prospective investigation of cancer-Norfolk 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
92

.1
3.

1.
6.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                             7 / 10

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dosil-D%C3%ADaz%20O%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ruano-Ravina%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gestal-Otero%20JJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Barros-Dios%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Nutrition.'\);
http://www.ncbi.nlm.nih.gov/pubmed/17678569
http://www.ncbi.nlm.nih.gov/pubmed/17678569
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Harding%20AH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wareham%20NJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bingham%20SA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Khaw%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Luben%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Welch%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Forouhi%20NG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
https://dor.isc.ac/dor/20.1001.1.16807626.1392.13.1.6.8
https://payeshjournal.ir/article-1-324-fa.html


 

prospective study. Archives of Internal Medicine 

2008; 168: 1493-99 

4. He FJ, Nowson CA, Macaregor CA. Fruit and 

vegetable consumption and stroke: meta-analysis of 

cohort studies. The Lancet 2006; 367: 320-26 

5. Ebrahimi SF, Hoshyarra A, Hossein-Nezhad A, 

Zandi N, Larijani B, Kimiagar M: Fruit and vegetable 

intake in postmenopausal women with osteopenia 

.ARYA Atherosclerosis journal 2006; 1: 183-187 

6. DiBello JR, Kraft P, McGarvey ST, Goldberg R, 

Campos H, Baylin A: Comparison of 3 methods for 

identifying dietary patterns associated with risk of 

disease. American Journal of Epidemiology 2008; 168: 

1433-43 

7. World Health Organization: Diet, nutrition and the 

prevention of chronic diseases. Report of a Joint 

WHO/FAO Expert consultation. Geneva: World 

Health Organization; 2003 

8. International Agency for Research on Cancer 

(IARC) Handbook of Cancer Prevention, France: 

Lyon, IARC Press, 2003 

9. Dauchet L, Amouyel P, Dallongeville J. Fruit and 

vegetable consumption and risk of stroke: a meta-

analysis of cohort studies. Neurology Journal 2005; 

65: 1193-97 

10. Moaffarian D, Kumanyika SK, Lemitre RN, Olson 

JL, Burke GL, Siscovick DS. Cereal, fruit and 

vegetable fiber intake and the risk of cardiovascular 

disease in elderly individuals. The Journal of the 

American Medical Association 2003; 289: 1659-66 

11. Ritchie K, Carrière I, Ritchie CW, Berr C, Artero 

S, Ancelin ML: Designing prevention programmes to 

reduce incidence of dementia: prospective cohort 

study of modifiable risk factors. British Medical 

Journal 2010; 341: c3885 

12. Riedger ND, Moghadasian MH. Patterns of fruit 

and vegetable consumption and influence of sex, age 

and sociodemographic factors among Canadian elderly 

American College of Nutrition 2008; 27: 306-13 

13. Salehi L, Efthekhar H, Mohammad K, Tavafian 

SS, Jazayery A. Montazeri A: Consumption of fruit 

and vegetables among elderly people: a cross sectional 

study from Iran. Nutrition Journal 2010; 1: 2 

14. Sabzghabaee AM, Mirmoghtadaee P, Mohammadi 

M. Fruit and vegetable consumption among community 

dwelling elderly in an Iranian population. International 

Journal of Preventive Medicine 2010; 1: 99-103 

15. Noar SM, Benac C, Harris M: Does tailoring 

matter? Meta analytic review of tailored print health 

behavior change interventions. Psychological Bulletin  

2007; 133: 673-93 

16. Brug J, Oenema A, Ferreira I. Theory, evidence 

and intervention mapping to improve behavior 

nutrition and physical activity interventions. 

International Journal of Behavioral  Nutrition and 

Physical Activity 2005; 2:2 

17. Prochaska JO, Reddind CA, Ever KE. The 

Transtheoretical Model and stage of change. Health 

Behavior and Health Education, Theory, Research and 

Practice. San Francisco,CA: Jossey–Bass; Glanz K, 

Rimer BK, Lewis FM, 2008: 97-121 

18. Alexander GL, McClure JB, Calvi JH, Divine GW, 

Stopponi MA, Rolnick SJ, Heimendinger J, Tolsma 

DD, Resnicow K, Campbell MK, Strecher VJ, 

Johnson CC. A randomized clinical trial evaluating 

online interventions to improve fruit and vegetable 

consumption. The American  Journal of  Public Health 

2010; 100: 319-26 

19. Horwath CC, Nigg CR, Motl RW, Wong KT, 

Dishman RK: Investigating fruit and vegetable 

consumption using the transtheoretical model. American 

Journal of  Health Promotion 2010; 24: 324-33 

20. Di Noia J, Prochaska JO: Dietary stages of change 

and decisional balance: a meta-analytic review. 

American Journal of Health Behavior. 2010; 34: 618-32 

21. Bradbury J, Thomason JM, Jepson NJ, Walls AW, 

Allen PF, Moynihan PJ. Nutrition counseling 

increases fruit and vegetable intake in the edentulous. 

Journal of  Dental Research 2006; 85: 463-68 

22. Greene GW, Fey-Yensan N, Padula C, Rossi SR, 

Rossi JS, Clark PG: Change in fruit and vegetable 

intake over 24 months in older adults: results of the 

SENIOR project intervention. The Gerontologist 

2008; 48: 378-87 

23.Norozian M.The elderly population in Iran. An ever 

growing concern in the health system. Iranian Journal 

of Psychiatry & Behavioral Sciences 2012;6:1-6 

24. Islam A, Zaffar Tahir M. Health sector reform in 

South Asia: new challenges and constraints .Health 

policy 2002; 60:151-69 

25. UN (united nation). World population ageing: 

1950-2050/countries of area: Iran (Islamic republic 

of). Available at:  

www.un.org/esa/population/worldageing19502050 

access 27/7/2010 

26. Ferguson BD, Tandon A, Gakidou E, Murray CJL: 

Estimating permanent income using indicator variable. 

Health system performance assessment debates, 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
92

.1
3.

1.
6.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                             8 / 10

javascript:AL_get\(this,%20'jour',%20'Arch%20Intern%20Med.'\);
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Epidemiol.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ritchie%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Carri%C3%A8re%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ritchie%20CW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Berr%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Artero%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Artero%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ancelin%20ML%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Brug%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oenema%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ferreira%20I%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Int%20J%20Behav%20Nutr%20Phys%20Act.'\);
javascript:AL_get\(this,%20'jour',%20'Int%20J%20Behav%20Nutr%20Phys%20Act.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alexander%20GL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McClure%20JB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Calvi%20JH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Divine%20GW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stopponi%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rolnick%20SJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heimendinger%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tolsma%20DD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tolsma%20DD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Resnicow%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Campbell%20MK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Strecher%20VJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johnson%20CC%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Public%20Health.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Horwath%20CC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nigg%20CR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Motl%20RW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wong%20KT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dishman%20RK%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Health%20Promot.'\);
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Health%20Promot.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Di%20Noia%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Prochaska%20JO%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Health%20Behav.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bradbury%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thomason%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jepson%20NJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Walls%20AW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Allen%20PF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moynihan%20PJ%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'J%20Dent%20Res.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Greene%20GW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fey-Yensan%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Padula%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rossi%20SR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rossi%20JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clark%20PG%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Gerontologist.'\);
http://www.un.org/esa/population/worldageing19502050
https://dor.isc.ac/dor/20.1001.1.16807626.1392.13.1.6.8
https://payeshjournal.ir/article-1-324-fa.html


 

methods and empiricism WHO, Geneva, Switzerland 

CJL, Evans DB 2003; 7747-60 

27. Chatterji S, Kowal P, Mathers C, Naidoo N, 

Verdes E, Smith JP, Suman R:The health of ageing 

population in China and India. Health Affairs 2008; 

27:1052-63 

28. Ma J, Betts NM, Horacek T, Georgiou C, White A, 

Nitzke S: The importance of decisional balance and 

self-efficacy in relation to stages of change for fruit 

and vegetable intakes by young adults. American 

Journal of Health Promotion 2002; 16: 157-66 

29. Steptoe A, Perkins-Porras L, McKay C, Rink E, 

Hilton S, Cappuccio FP: British Medical Journal 2003; 

326: 855 

30. Di Noia J, Contento IR, Prochaska JO. Computer-

mediated intervention tailored on transtheoretical 

model stages and processes of change increases fruit 

and vegetable consumption among urban African-

American adolescents. American Journl of Health 

Promotion 2008; 22: 336-41 

31. Park A, Nitzke S, Kritsch K, Kattelmann K, White 

A, Boeckner L, Lohse B, Hoerr S, Greene G, Zhang Z. 

Internet-based interventions have potential to affect 

short-term mediators and indicators of dietary 

behavior of young adults. Journal of  Nutrition 

Education Behavior 2008; 40: 288-97 

32. de Vet E, de Nooijer J, de Vries NK, Brug J. Testing 

the transtheoretical model for fruit intake: comparing 

web-based tailored stage-matched and stage-mismatched 

feedback. Health Education 2008; 23: 218-27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
92

.1
3.

1.
6.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

26
-0

2-
01

 ]
 

                             9 / 10

http://www.ncbi.nlm.nih.gov/pubmed/11802261
http://www.ncbi.nlm.nih.gov/pubmed/11802261
http://www.ncbi.nlm.nih.gov/pubmed/11802261
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Di%20Noia%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Contento%20IR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Prochaska%20JO%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Health%20Promot.'\);
javascript:AL_get\(this,%20'jour',%20'Am%20J%20Health%20Promot.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Park%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nitzke%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kritsch%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kattelmann%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22White%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22White%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boeckner%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lohse%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hoerr%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Greene%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20Z%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'J%20Nutr%20Educ%20Behav.'\);
javascript:AL_get\(this,%20'jour',%20'J%20Nutr%20Educ%20Behav.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Vet%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Nooijer%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Vries%20NK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Brug%20J%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Health%20Educ%20Res.'\);
https://dor.isc.ac/dor/20.1001.1.16807626.1392.13.1.6.8
https://payeshjournal.ir/article-1-324-fa.html


 

ABSTRACT  

 

Effectiveness of an educational program based on Transtheoretical model on fruit 

and vegetable consumption 

 
Leili Salehi

1
, Saeed Solki

2
, Ali Montazeri

3 

 

1. Alborz University of Medical Sciences, Karaj, Iran 

2. I.R.I.A.F.Theoretical Reseaches and Strategical Bureau, Tehran, Iran 

3. Mental Health Research Group, Health Metrics Research Center, Iranian Institute for Health Sciences Research, ACECR, 

Tehran, Iran 

 

Payesh 2014; 13: 51-60 
Accepted for publication: 1 May 2012

[EPub a head of print-21 September 2013] 

 
Objective (s): The benefit of fruit and vegetable intake in old age is well documented. However, there is evidence that old 

people do not consume enough fruit and vegetable. The purpose of this study was to evaluate the effectiveness of a theory-

based tailored nutritional intervention that aimed to increase the fruit and vegetable intake among elderly Iranians. 

Methods: This quasi-experimental study was performed among a community sample of elderly in Tehran, Iran in year 2008 to 

2009. Data were collected at baseline and 4 weeks follow-up. At baseline face-to-face interviews were conducted with the 

whole sample using a structured questionnaire including items on demographic information, stage of change, self-efficacy, 

decisional balance, daily servings of fruit and vegetable intake. Four weeks follow-up data were collected after implementing 

the intervention. 

Results: The mean age of participants was 64.06 ± 4.48 years and overall two-third of participants were female. At baseline 

total fruit and vegetable intake was not differed between two groups but it was significantly increased in the intervention group 

at posttest assessment (mean serving/day in intervention group 3.08± 1.35 vs. 1.79± 1.08 in control group; P = 0.001). Further 

analysis also indicated that elderly in intervention arm had higher fruit and vegetable intake, perceived benefits and self-

efficacy, and lower perceived barriers. Compared with control group, greater proportions of elderly in the intervention group 

moved from pre contemplation to contemplation/preparation and action/maintenance stages (P <0.0001), and from 

contemplation /preparation to action/maintenance stages (P= 0.004) from pretest to posttest assessments.  

Conclusion: The findings suggest that TTM is a useful model that can be applied to dietary behavior change, especifically 

fruit and vegetable consumption among elderly populations. 
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