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Introduction

Abstract

Objective: Regular physical activity (PA) is one of the most
effective recommendations to prevent diabetic complications.
However, the reported level of PA is low in this group. This study
evaluates intervention based on the implementation intention (II)
theory, to improve the level of PA and the health of patients with
diabetes.

Materials and Methods: This randomized control study was
conducted on 124 patients with type 2 diabetic. The participants
were randomly assigned in to two groups. PA level was measured by
using International Physical Activity Questionnaire (IPAQ). The
Rockport test was used in order to measure Maximal oxygen
consumption volume (vo2max). In the intervention group,
Individuals were asked to identify details of the behavior of PA and
their own strategies for removing the barriers of exercise. Post-tests
took place 3 month later. Normal distributed data were analyzed
using two independent and paired sample T-test. Wilcoxon, Mann-
Whitney tests were used to compare PA level.

Results: The results showed that although the median level of PA
after the intervention (396) had increased. This difference was not
statistically significant (P-value= 0.12). Also, after three months
vo,max score (19.91) was not significantly different from before (P-
value= 0.30).

Conclusion: Intervention based on II had no significant effect on
level of PA in patients with type 2 diabetes. Using multiple methods,
as well as incorporating it with motivating interventions should be
investigated to increase the level of PA in this group.

Keywords: Implementation intention, Physical activity,
Cardiovascular fitness, Patients, type 2 diabetes

iabetes is known as a worldwide (1). In Iran, the prevalence of diabetes is
health problem, globally 12% of total increasing, as it is estimated that by the year
health costs are attributed to diabetes 2030, the population of diabetes in Iran will
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increase to about 9 million (2). Diabetes is
known as a disease of lifestyle, so healthy
lifestyle is the main factors of preventing and
controlling the complications of type 2
diabetes mellitus (T2DM) (3). In addition to
therapeutic approaches, behavioral
interventions are also necessary to prevent and
reduce the complications of diabetes (4).
Regular physical activity (PA) is one of the
most effective behaviors in controlling the
complications of diabetes (5). PA reduces
blood glucose and cardiovascular risk (6). The
regular PA has positive effects on the
metabolic status and cardiovascular fitness (7).
In terms of PA, diabetic patients are
recommended to exercise at least 30 minutes
of moderate exercise in five days a week (8).
Although diabetic patients are encouraged to
increase their total daily PA, but they usually
are not successful in this task. So that some
patients cannot maintain their motivation to
continue their PA, and there are numerous
personal and environmental barriers that cause
instability in their PA (9).Some studies
showed that over 50% of patients with T2DM
do not have enough PA (10-12).

One of the theories which are helpful in
changing behaviors is the theory of action
phases and implementation intention strategy.
This strategy distinguishes between motivating
development stages and acting (13). In fact,
this strategy actually establishes a subjective
relationship between the existence of a
position (if this situation exists) and the
individual's response (then I will do it), which
facilitates the conducing behavior (14).

In addition, this strategy affected the
sustainability of behavior by predicting
obstacles during the conduction of the action
and presenting an approach to adapt to those
conditions (15-17). This study evaluates
intervention based on the implementation
intention (II) theory, to improve the level of
PA and the health of patients with diabetes.

Materials and Methods
This study was conducted in 2018 on 124
patients with T2DM who were covered by

Rafsanjan city health centers. To collect
the samples, two health centers were
selected randomly from eight centers. One
was considered as the control group and
another intervention group. According to
their file number and random sampling
method, the eligible individuals were
entered the study to reach the sample size.
People with a history of at least one year of
T2DM as well as the ability to performing
the recommended PA, were recruited.
Patients who had blood glucose above 250
mg/dl before the test, and who did not
complete the cardiorespiratory fitness test
have been excluded from the study.

In order to determine the level of PA, the
IPAQ short form was used. This standard
questionnaire has been approved by the
World Health Organization in different
countries (18). In Iran, the Persian version
of this questionnaire is approved (19). The
self-report questionnaire examines three
types of PA, including walking activity,
moderate activity and high intensity
activity. Calculation of the total score with
the sum of the time duration and number of
days of the week, which were spent with
moderate and high intensity activities, and
their ~conversion in to metabolic
equivalents (METs).

Another assessment was cardiorespiratory
fitness determination. One of the simple
methods of checking cardiorespiratory
fitness is the using of the Rockport test to
calculate vo2 max. In this test, a person
should walk fast for 1 mile (1.6 km).
Before the test, 5 minutes of stretching
exercises were performed to warm up the
body. After passing the way, heart rate of
the patient was controlled and recorded by
a pulse oximetry device. Finally,
considering the changes in heart rate, the
age and gender vo2max of the participant
were calculated by using the formula (20).
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At this stage, after organizing a training
session on the necessity of identifying the
details of PA behavior and its impact on
the success of exercise, individuals were
asked to plan for exercising in the next
three months. They were asked to
determine the exact time and place and the
type of sport which they want to do. Then,
individuals have completed their program
in special forms.

At this stage, patients were asked to think
and discuss about issues and barriers that
they thought they will face in exercising.
Then they set out their strategies to
overcome these barriers and express their
own personal form.

The use of the prescribed schedule for
exercising was reminded to patients during
the follow-up period by telephone. These
reminders were performed once a month.
The control group did not receive any
special intervention. In both groups, the
level of PA and vo2max levels were
compared before and after the three month
intervals. Descriptive statistics and also
two independent and paired sample T-test
were used to compare the groups to
analyze the data. Non-parametric statistical
equations were used when the data were
not normal distributed. All analyses were
performed using Statistical Package for

Social Sciences (SPSS) software (version
19).

Ethical considerations

The present paper is a research project
registered with ID number of 95066 and the
ethics code of (IR.RUMS.REC.1395.72) in
Rafsanjan University of Medical Sciences.

Results

The demographic characteristics of the study
showed that the majority of participants in
both group were women. The majority of the
individuals were in the range of 50-60 years
old and with less than the diploma education.
There was no statistically significant
difference between two groups in demographic
characteristics (Table 1).

The PA level and the Vo2 max level
comparison showed that there were no
significant differences between two groups
before the intervention. The results showed
that although the level of PA and vo2 max was
increased in the intervention group, but the
differences between two groups were not
statistically significant. The use of statistical
paired and Kruskal-Wallis tests showed that
there was no significant difference in the level
of PA and in both groups after intervention in
comparison with the pre-test (Table 2).
Although vo2 max in the intervention group
had increased, paired T-test results showed
that this increase was not statistically

Table 1. Demographic characteristics of participants of patients in both groups

Control Group

Intervention group

Variable N (%) N (%) P-value”
Male 13221.3) 14222
EOi? Female 48 (78.7) 49 (77.9) ek
25-39 3(4.9) 3(4.8)
40-49 9 (14.75) 14 (22.2)
Age 50-59 43 (70.5) 41 (65.1) Uis:
60-65 6 (9.83) 5(7.9)
Elementary 18 (29.50) 21 (33.3)
Education middle school 28 (45.90) 27 (42.9) 0.38
Diploma 15 (24.59) 15 (23.6)
Poor 24 (39.34) 17 27)
Income Moderate 36 (59.01) 44 (69.8) 0.24
Good 1(1.64) 2@3.2)
1-3 year 4(6.5) 8 (12.7)
Diabetes History 3-5 27 (44.26) 20 (31.7) 0.12
5-10 30 (49.18) 35(55.5)
“Chi Square
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significant (Table 3).

Discussion

The findings showed that, despite the necessity
of PA to control diabetes, the level of PA was
low in these patients. In total, the PA level was
lower than the minimum recommended level
for this group. In the present study, based on
the questionnaire, the total PA level was
calculated which included the total number of
walking and various types of sports with
different severity, which it was less than the
recommended level (495 MET).Also, the
results of this study showed that the level of
cardiovascular fitness in patients with type II
diabetic was not in desirable condition. On
average, according to the age of the
participants, the recommended vo2max level
was recommended at least 25, which in the
present study; the mean score was less than
this level. However, this lack of readiness is
justifiable due to the low level of mobility and
the physiological changes in diabetes. This is
consistent with the previous studies which
were showing the low level of vo2 max in
diabetic patients (21). One of the most
important findings of this study was the
incompatibility of the II intervention to
improve the level of PA in patients with
T2DM. This finding is not consistent with
some of the studies performed in this area. As
the study of Ziegelmann showed, The process
of implementing intention was able to predict

exercise in orthopedics patients (22). Also, the
results of the Prestwich study showed that the
Il was able to increase the level of PA in a
group of students (17). Individuals with the
implementation of complex health behaviors,
such as PA, are facing two challenges. The
first delaying factor is in the onset of behavior
and the second one is the problem of leaving
the behavior or returning to the previous state.
In the strategy of implementing intention, the
probability of starting behavior and non-
forgetfulness will be increased by specifying
the implementation details (23). On the other
hand, in this process, a mental relationship is
created between the predicted position and the
behavior that cause to increase the probability
of implementation of behaviors. The
implementation ~ strategy also aims to
predicting barriers during the acting and
providing a solution to be consistent with
those conditions.

Therefore, it is expected that this intervention
will also affect the PA behavior. However, the
following reasons may be effective as regards
the ineffectiveness of the II in this study. The
first point is that the process of II is primarily
intended to act as an intermediary intervention,
and this intervention will be more effective if
the intention and motivation is high (14).

It seems, the training and recommendations of
the medical staff have failed to provide
sufficient motivation and intention to start PA
in diabetic patients. The study of Morowati

Table 2. Pre and post intervention -intervention changes in PA score (MET) in two Groups

Variable Physical activity Physical activity Pevalue
G Median (IQR) Median (IQR)

Before Intervention After intervention
Control group 396 (396) 396 (495) 0.89
Intervention Group 297 (396) 396 (396) 0.12
P-value ™ 0.55 0.51

IQR: interquartile range
“Kruskal-Wallis test, "Mann—Whitney U test

Table 3. Pre and Post Intervention changes in vo2max in two Groups

Variable Vo2 max P-value”
Era Mean (SD*). Mefm (SD*)
Before Intervention After intervention
Control Group 20.21 (8.69) 20.77 (8.88) 0.59
Intervention Group 19.10 (7.95) 19.91 (7.22) 0.30
/F-value ** 0.40 0.56
“Paired Sample T-test, ~ Independent-Sample T-test
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showed that motivation is a determining factor
in the PA of diabetic patients (24). Rutter's
study on the effect of the II on mammography
behavior showed that this process was
effective on people who had a high intention
for the desired behavior (16). On the other
hand, the procedure of implementing intention
can also be more effective in the outcome of
the intervention. In the present study, the
individuals themselves determined how to
behave, and the researcher did not interfere in
their regulation. Perhaps the situations and
plans that patients have planned for them are
not very consistent with reality and in practice
have not been successful in their
implementation. It seems that self-regulation
process, which is one of the necessities of the
process of implementing intention, requires
the skills and training which the individuals do
not possess in present study due to the level of
their education and the absence of such
courses. However, some studies have shown
that the process of implementing intention has
not been able to increase the level of PA (25).
Finally, the chronic and complex nature of
diabetes seems to play an important role in the
results of this study. Studies show that the
diabetic patients face multiple challenges such
as exercise, diet and treatment, and on the
other hand, each of these cases needs planning
and self-regulation (26). It is possible that,
people with diabetes have fewer capacities and
resources to plan, self-control and self-
regulation in PA (27).Also, the prevalence of
stress, anxiety and depression is high in T2DM
in comparison with the usual population (28),
and these disorders can also effect on self-
regulatory and management capabilities such
as PA in T2DM patients. (29)

A limitation of this study is the lack of
accurate monitoring of the level of PA during
the intervention period. In addition, the high

References

1. Buse JB, Ginsberg HN, Bakris GL, Clark
NG, Costa F, Eckel R, et al. Primary
prevention of cardiovascular diseases in
people with diabetes mellitus: a scientific

age and low level of literacy of the majority of
participants Interferes with accurate planning.
Therefore, future studies are recommended in
more diverse groups of diabetic patients to
evaluate the effect of II. However this study
was the first study which investigated the
effect of the II to improve PA among T2DM in
Iranian population. Other strengths of this
study include measuring vo2max index in
addition to assessment the level of PA.

Conclusions

The present study showed that II strategy,
alone, do not seem to increase adherence to
PA in patients with T2DM. Given the chronic
nature of diabetes, it seems that more attention
should be paid to improve motivation for
recommended PA. Therefore, it is suggested to
study the effects of II with more supervision
and use of more family participation, adding
skills such as self-regulation and self-control
especially in the case of illiterate and elderly
groups to enhance levels of PA in T2DM.

Acknowledgments

The researcher feels obligated to appreciate
the cooperation and financial support of the
Vice-Chancellor for Research in Rafsanjan
University of Medical Sciences, and all
diabetic patients who collaborated with the
research team during the completion of the
study.

Funding

This study was funded by Rafsanjan
University of Medical Sciences and Shahid
Sadoughi University of Medical Sciences.

Conflict of Interest
The authors declare that they have no conflict
of interests.

statement from the American Heart
Association and the American Diabetes
Association. Circulation. 2007;115(1):114-
26.

30 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 13, NUMBER 1, SPRING 2021


http://dx.doi.org/10.18502/ijdo.v13i1.5747
https://ijdo.ssu.ac.ir/article-1-608-en.html

[ Downloaded from ijdo.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ijdo.v13i1.5747 ]

M. Abdolkarimi et al.

. Rohani H, Eslami A, Raei M, Tavakoli H,

Bidkhori M, Ghaderi A. Evaluation theory

homeostasis: the Heritage Family Study.
Diabetes care. 2005;28(1):108-14.

of planned behavior and complications of 9. Thomas N, Alder E, Leese GP. Barriers to
diabetes perceived risk in predicting physical activity in patients with diabetes.
dietary behavior among type 2 diabetics. Postgraduate medical journal.
Iranian  Journal of Diabetes and 2004;80(943):287-91.
Metabolism. 2015;15(1):44-37. (in  10. Ferreira G, Pereira MG. Physical activity:
Persian) the importance of the extended theory of
. Plotnikoff RC, Lippke S, Trinh L, planned behavior, in type 2 diabetes
Courneya KS, Birkett N, Sigal RIJ. patients. Journal of health psychology.
Protection motivation theory and the 2017;22(10):1312-21.
prediction of physical activity among 11.Morrato EH, Hill JO, Wyatt HR,
adults with type 1 or type 2 diabetes in a Ghushchyan V, Sullivan PW. Physical
large population sample. British journal of activity in US adults with diabetes and at
health psychology. 2010;15(3):643-61. risk for developing diabetes, 2003.
. Gaede P, Lund-Andersen H, Parving HH, Diabetes care. 2007;30(2):203-9.
Pedersen O. Effect of a multifactorial 12. Plotnikoff RC, Lubans DR, Penfold CM,
intervention on mortality in type 2 Courneya KS. Testing the utility of three
diabetes. New England Journal of social-cognitive models for predicting
Medicine. 2008;358(6):580-91. objective and self-report physical activity
. White KM, Terry DJ, Troup C, Rempel in adults with type 2 diabetes. British
LA, Norman P, Mummery K, et al. An journal of health psychology.
extended theory of planned behavior 2014;19(2):329-46.
intervention for older adults with type 2  13. Gollwitzer PM. Implementation intentions:
diabetes and cardiovascular disease. strong effects of simple plans. American
Journal of aging and physical activity. psychologist. 1999;54(7):493.
2012;20(3):281-99. 14. Gollwitzer PM, Sheeran P. Implementation
. Marwick TH, Hordern MD, Miller T, intentions and goal achievement: A meta-
Chyun DA, Bertoni AG, Blumenthal RS, analysis of effects and processes.
et al. Exercise training for type 2 diabetes Advances in  experimental  social
mellitus: impact on cardiovascular risk: a psychology. 2006;38:69-119.
scientific statement from the American 15. Vohs KD, Baumeister RF, editors.
Heart Association. Circulation. Handbook of self-regulation: Research,
2009;119(25):3244-62. theory, and applications.  Guilford
. Rydén L, Standl E, Bartnik M, Berghe GV, Publications; 2016.
Betteridge J, de Boer MIJ, et al. ¥ 16.Rutter DR, Steadman L, Quine L. An
Guidelines on diabetes, pre-diabetes, and implementation intentions intervention to
cardiovascular diseases: full texti: The increase uptake of mammography. Annals
Task Force on Diabetes and of Behavioral Medicine. 2006;32(2):127-
Cardiovascular Diseases of the European 34,
Society of Cardiology (ESC) and of the 17.Prestwich A, Lawton R, Conner M. The
European Association for the Study of use of implementation intentions and the
Diabetes (EASD). European heart journal decision balance sheet in promoting
supplements. 2007;9(suppl_C):C3-74. exercise behaviour. Psychology and
. Boulé NG, Weisnagel SJ, Lakka TA, Health. 2003;18(6):707-21.
Tremblay A, Bergman RN, Rankinen T, et  18. Wendel-Vos GW, Schuit AJ, Saris WH,
al. Effects of exercise training on glucose Kromhout D. Reproducibility and relative
validity of the short questionnaire to assess
IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 13, NUMBER 1, SPRING 2021 31


http://dx.doi.org/10.18502/ijdo.v13i1.5747
https://ijdo.ssu.ac.ir/article-1-608-en.html

[ Downloaded from ijdo.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ijdo.v13i1.5747 ]

Implementation intention on improving physical activity level in patients with T2DM

19.

20.

21.

22.

23.

24.

health-enhancing physical activity. Journal
of clinical epidemiology.
2003;56(12):1163-9.

Emami RS, Ardebili HE, Golestan B.
Effect of a Health Education Intervention
on Physical Activity Knowledge, Attitude
and Behavior in Health Volunteers. Hayat.
2010;16. (in Persian)

Dolgener FA, Hensley LD, Marsh JJ,
Fjelstul JK. Validation of the Rockport
Fitness Walking Test in college males and
females. Research quarterly for exercise
and sport. 1994;65(2):152-8.

Mac Ananey O, Malone J, Warmington S,
O'Shea D, Green S, Egana M. Cardiac
output is not related to the slowed O2
uptake kinetics in type 2 diabetes.
Medicine and science in sports and
exercise. 2011;43(6):935-42.

Ziegelmann JP, Luszczynska A, Lippke S,
Schwarzer R. Are goal intentions or
implementation intentions better predictors
of health behavior? A longitudinal study in
orthopedic rehabilitation. Rehabilitation
Psychology. 2007;52(1):97.

Sheeran P, Webb TL, Gollwitzer PM. The
interplay between goal intentions and
implementation intentions. Personality and
Social Psychology Bulletin.
2005;31(1):87-98.

Morowatisharifabad MA, Abdolkarimi M,
Asadpour M, Fathollahi MS, Balaee P. The
predictive effects of protection motivation
theory on intention and behaviour of
physical activity in patients with type 2
diabetes. Open access Macedonian journal
of medical sciences. 2018;6(4):709.

25.

26.

27.

28.

29.

De Vet E, Oenema A, Sheeran P, Brug J.
Should implementation intentions
interventions be implemented in obesity
prevention: the impact of if-then plans on
daily physical activity in Dutch adults.
International  journal of  behavioral
nutrition and physical activity.
2009;6(1):1-9.

Hagger MS, Chatzisarantis NL. The sweet
taste of success: The presence of glucose
in the oral cavity moderates the depletion
of self-control resources. Personality and
Social Psychology Bulletin.
2013;39(1):28-42.

Powers MA, Bardsley J, Cypress M, Duker
P, Funnell MM, Fischl AH, Maryniuk MD,
Siminerio L, Vivian E. Diabetes self-
management education and support in type
2 diabetes: a joint position statement of the
American Diabetes Association, the
American  Association of  Diabetes
Educators, and the Academy of Nutrition
and Dietetics. The Diabetes Educator.
2017;43(1):40-53.

Roy T, Lloyd CE. Epidemiology of
depression and diabetes: a systematic
review. Journal of affective disorders.
2012;142:S8-21.

Katon WIJ, Russo JE, Heckbert SR, Lin
EH, Ciechanowski P, Ludman E, et al. The
relationship between changes in depression
symptoms and changes in health risk
behaviors in patients with diabetes.
International ~ Journal  of  Geriatric
Psychiatry: A journal of the psychiatry of
late life and allied sciences.
2010;25(5):466-75.

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 13, NUMBER 1, SPRING 2021


http://dx.doi.org/10.18502/ijdo.v13i1.5747
https://ijdo.ssu.ac.ir/article-1-608-en.html
http://www.tcpdf.org

