[Downloaded free from http://www.ijpvmjournal.net on Saturday, May 7, 2022, IP: 176.102.243.175]

- Original Article

Effectiveness of Mobile Application for Promotion of Physical Activity
Among Newly Diagnosed Patients of Type Il Diabetes — A Randomized

Controlled Trial

Abstract

Background: Mobile health intervention shows the positive effects on the management of chronic
diseases. Therefore, the study was planned to study the effectiveness of a mobile-based application
promotion of physical activity among newly diagnosed patients with type II diabetes. Methods:
The present study was a parallel-design randomized controlled trial conducted over 2 years. The
participants were type II diabetes patients between 18 and 60 years within 3 months of diagnosis
who attended the endocrinology outpatient department having knowledge of using smart phone.
The sample size was calculated to be 66 and 33 for each arm. The block random design method
was adopted for allocation into different arms. A pretested interview schedule was used for the
collection of data. Outcomes included body mass index, waist circumference, body fat percentage,
and changes in the physical activity was obtained by global physical activity questionnaire (GPAQ).
The information thus collected were processed and analyzed using SPSS v 20. Results: The study
included 66 patients aged between 18 and 60 years, out of which 33 were enrolled into control and 33
into intervention group. The mean age of the participants was 42.29 + 9.5 years ranged from 25 years
to 59 years, 65.2% were males and 34.8% were females. It was observed that a higher proportion
of intervention participants met WHO recommendations of physical activity level. Total metabolic
equivalent of task (MET) value per minute (Mean + SD) was 1347.27 + 1028.5 in the control group
and 1223.03 + 584.87 in intervention group at baseline and was not different (P = 0.538). The total
MET value per minute was found to be higher among the intervention group in all follow-ups.
There was a significant decrease in weight, BMI, waist circumference, hip circumference, body fat
percentage, and systolic blood pressure (SBP) in the intervention group. Conclusions: Cost-effective,
simple mobile applications may help in routine clinical practice to encourage the patients for the
promotion of physical activity.
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Introduction effective in preventing, delaying the onset,
and managing type II diabetes mellitus.
There is an increasing amount of evidence
that patient education is the most effective
way to lessen the complications of diabetes

and its management.™

Diabetes mellitus is a global epidemic,
WHO projects that diabetes will be the
seventh leading cause of death in 2030."
The prevalence of diabetes has been rising
more rapidly in middle and low-income

countries. It is predicted to double globally
from 171 million in 2000 to 366 million in
2030 with a maximum increase in India.l”!
As per the International Diabetes federation,
the prevalence of diabetes among Indian
adults is 8.9%.5! Diabetes can be treated,
and its consequences can be avoided
or delayed with a healthy diet, regular

physical activity, weight management,
smoking cessation, compliance with
medication, and regular medical check-up.
Lifestyle modification is found to be
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India, the second-most populous country
in the world and is the second-highest
smartphone using country in 2017 followed
by China.l! Health information browsing
on the internet has become a popular
activity, patients access health care-related
information, learn more about their queries,
and make healthcare-related decisions.
According to the report of Akerkar er al.
in a developing country like India, 32% of
the patients attending a private tertiary care
center in an urban setting were surfing the
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internet and 75% of them accessing the internet for seeking
medical information.!”

Several recent studies show the positive effects of a mobile
health intervention on the management of chronic diseases.®®!
A smart phone is one of the most promising tools with a wide
user base and easy utility.”'Android applications have been
developed to increase the awareness among diabetic patients
and its effectiveness studies were conducted. Applications
run on smart phones helped patients to monitor meals and
medication for the management of chronic diseases including
diabetes and also improved communication with medical
staff as well as the patient’s compliance.”’ In a study by
Kim Y1 et al., smartphone-based application was developed,
which had shown positive changes in diabetes-related
self-care activities and increase user satisfaction.”’ There
is a need for the development of android application and
checking its effectiveness for monitoring and guiding the
patients for their self-management of the disease in this part
of India. As the prevalence of diabetes in Odisha is quite
high, and a large number of patients were attending this
tertiary care hospital for their diabetes management situated
in the urban area of Odisha. So this study was planned to
be carried out in this hospital to study the effectiveness of
a mobile-based application promotion of physical activity
among newly diagnosed patients with type II diabetes.

Methods

The present study was a parallel-design randomized
controlled trial conducted over 2 years from 01.10.2016
to 31.10.2018 after clearance by the institutional ethics
committee. The ethics committee code was DMR/IMS/-SH/
SOA/16006. The trial was registered in the Clinical
Trial Registry of India and the registration number was
CTRI1/2017/02/007911.

Type 11 diabetes mellitus (T2DM) patients aged between 18
and 60 years within 3 months of diagnosis, who attended
the endocrinology outpatient department during the study
period, able to read and write in English, and having
knowledge in using smart phone and computer were
selected for the study purpose. Patients registered on the
day of the interview were selected using a simple random
sampling method. The recruited patients randomly allocated
to the two arms. The sample size was calculated to be 66,
33 for each arm. The block random design method was
adopted for the selection of patients into different arms.
The intervention group was the mobile interactive platform,
an android-based application. The application proposes to
take the following inputs, record them, and synchronize
with the server established at the institute/university. The
control group was an online platform on the website. It
included options for recording data similar to that of the
mobile application except for the provisions like reminders.

The study subjects were interviewed using a predesigned,
pretested, and semi-structured interview schedule. Those
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patients who were reluctant and refused strictly were
excluded from the study. The collection of data was done
in a friendly atmosphere after obtaining informed consent.
Anthropometric parameters like height, weight, body
mass index, waist circumference, waist-hip ratio, skinfold
thickness, etc., and blood pressure were recorded. All
patients were contacted by phone at 3 months’ interval and
motivated to come for follow- up at 3, 6, 9, and 12 months.
The patients were interviewed by a follow-up schedule
and all anthropometric measurements were done in all
follow-ups.

Height was measured by a stadiometer to the nearest
centimeter without shoes. Weight was measured by an
electronic weighing machine. Weight was measured with
light clothing and without footwear to the nearest 100 g.
BMI was calculated as weight in kg divided by height in
meter square. Waist circumference was measured at the
midpoint between the lower margin of the least palpable
rib and the top of the iliac crest to the nearest 0.1 cm. Hip
circumference was measured around the widest portion
of the buttocks, with the tape parallel to the floor to the
nearest 0.1 cm. Blood pressure was measured with a
standard clinical sphygmomanometer, using a stethoscope
placed over the brachial artery pulse.

Outcomes  included  anthropometric =~ measurements
for the weight (kg), body mass index (kg/m?), waist
circumference (cm), and body fat percentage collected at
baseline and in all follow-ups at 3, 6, 9, and 12 months.
Changes in physical activity were obtained by a global
physical activity questionnaire (GPAQ) of the World Health
Organization, which was a validated tool.

The information thus collected were processed and
analyzed using SPSS v 20 licensed to the institute.
Intention to treat (ITT) analysis was adopted. Repeated
measures analysis of variance (ANOVA) test was done for
analyzing continuous data and Cochrane Q test was done
for categorical data.

Results

The study included 66 patients aged between 18 and
60 years, out of which 33 were enrolled into control
and 33 into intervention group. They were contacted
telephonically at 3 months’ interval and motivated to come
for follow up at 3, 6, 9, and 12 months. Data so obtained
were analyzed and interpreted accordingly.

Baseline characteristics like the mean age of the participants
were 42.29 + 9.5 years ranged from 25 years to 59 years,
65.2% were males and 34.8% were females. There is no
difference observed between the control and intervention
groups in socio-demographic characteristics [Table 1].

The physical activity of diabetic patients was assessed
by using a global physical activity questionnaire of the
World Health organization. The median of total physical
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Table 1: Socio demographic profile

Variables Overall Control Intervention Significance
(n=66) n (%) (n=33) n (%) (n=33) n (%)

Age in years (Mean+SD) 42.2949.5 42.88+9.5 41.70+9.6 0.617

Gender Male 44 (66.66) 23 (69.7) 21 (63.6) 0.601
Female 22 (33.33) 10 (30.3) 12 (36.4)

Religion Hindu 63 (95.5) 31(93.9) 32(97) 0.500
Minorities (Muslim, Christian) 3 (4.5) 2 (6) 1(3)

Caste General 59 (89.4) 29 (87.9) 30 (90.9) 0.509
Scheduled caste 3(4.5) 1(3) 2(6.1)
Socioeconomically Backward 4(6.1) 2 (6) 1(3)

Family Type Joint 38 (57.6) 22 (66.7) 15 (45.5) 0.083
Nuclear 28 (42.4) 11(33.3) 18 (54.5)

Marital status Single 7 (10.6) 5(15.20) 2 (6.1) 0.230
Married 59 (89.4) 28 (84.8) 29 (87.9)

Education Secondary and higher secondary 24 (36.4) 15 (45.5) 9(27.3) 0.125

level Graduate and above 42 (63.6) 18 (54.5) 24 (72.7)

Per Capita 6261 and above 34 (51.5) 14 (42.4) 20 (60.6) 0.294

Income (Rs/ 3099-6260 23 (34.8) 14 (42.4) 9(27.3)

month) 1835-3098 9(13.6) 5(15.2) 4(12.1)

Occupation Professional 18 (27.3) 9(27.3) 9(27.3) 0.536
Semi-professional 17 (25.8) 9(27.3) 8(24.2)
Shop owner/farmer 7 (10.6) 39.1) 4 (12.1)
Skilled Worker 4(6.1) 2 (6.1) 1(3)
unemployed 2(3.0) 1(3) 0
Housewife 16 (27.3) 7(21.2) 11 (33.3)

activity MET-min/week was 1190 min/week, and it is not
different between both groups (P = 0.538). As per World
health organization recommendations, the physical activity
cut off value in MET minutes per week is 600. Those
who had MET minutes per week <600 were not meeting
WHO recommendations of adequate physical activity.
In our study, 27.3% of patients were not meeting WHO
recommendations, and it is not significantly different in the
control and intervention group (P = 0.097) [Table 2].

Among the study participants, it was observed that a
higher proportion of intervention participants met WHO
recommendations of physical activity level, but there was
no significant difference across groups (P = 0.782) during
all follow-ups. The total MET value per minute was also
found to be higher among intervention group participants
in all follow- ups [Tables 3 and 4]. The mean weight of
the participants was 71.81 + 12.78 kg. The mean waist
and hip circumference were found to be 95.52 + 10.07
and 98.58 + 7.48 cm, respectively. The mean waist-hip
ratio was 0.97 £+ 0.62. The mean SBP and diastolic blood
pressure (DBP) were 128.79 + 10.69 and 80.29 + 8.08,
respectively. The difference between anthropometric
parameters was not significant at baseline. Repeated
measures ANOVA was conducted to see the significant
changes both in the control group and intervention
group. Wilk’s lambada was significant for HC, body fat
percentage, and SBP for the control group. There was a
significant decrease in weight, BMI, waist circumference,
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hip circumference, body fat percentage, and SBP in the
intervention group [Table 5].

Discussion

The study was carried out in a tertiary care hospital to
study the effectiveness of a mobile-based application for
the promotion of physical activity among newly diagnosed
patients with T2DM.

The median of total physical activity MET-min/week was
1190 min/week, and it was not different between both
groups. As per WHO recommendations, the physical
activity cut off value in MET minutes per week is 600.
Those who had MET minutes per week <600 were not
meeting WHO recommendations of adequate physical
activity. In our study, 27.3% of patients were not meeting
WHO recommendations, and it is not significantly different
in the control and intervention group. Among the study
participants, it was observed that a higher proportion of
intervention participants met WHO recommendations
of physical activity level, but there was no significant
difference across groups during all follow-ups. The
total MET value per minute was also found to be higher
among intervention group participants in all follow-ups.
The benefits of physical activity are widely known, but it
continues to be the most prevalent (yet modifiable) risk
factor for 51% of the Canadian adult population.''! Even
a modest increase in physical activity, either aerobic or
resistance training, can improve glycemia and overall
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Table 2: Physical activity of patients as per global physical activity questionnaire (GPAQ) at baseline

GPAQ Scoring Total (n=66) Control Intervention Significance
n (%) (n=33) n (%) (n=33) n (%)
Total physical activity MET-minutes/week 1190 1260 1120 0.538
Median (IQR) (IQR: 420-1680) (IQR: 0-1680) (IQR: 780-1680)
Meeting WHO recommendation 48 (72.7) 21 (63.6) 27 (81.8) 0.097
Not meeting WHO recommendation 18 (27.3) 12 (36.4) 6(18.2)
Table 3: Physical activity of patients as per global physical activity questionnaire - follow ups

Group GPAQ Scoring Baseline 1* Follow up 2" Follow up 34 Follow up 4" Follow up  Significance
Control Meeting WHO 21 (63.6) 27 (87.1) 19 (76) 16 (72.7) 16 (80) 0.117

recommendation

Not meeting WHO 12 (36.4) 4(12.9) 6 (24) 6(27.3) 4 (20)

recommendation
Intervention ~ Meeting WHO 27 (81.8) 22 (75.9) 22 (84.6) 20 (87) 18 (81.8) 0.782

recommendation

Not meeting WHO 6(18.2) 7(24.1) 4(15.4) 3(13) 4 (18.2)

recommendation

Table 4: Total MET Value per minute (Mean+Standard Deviation)

Group Baseline 1**Follow up 2" Follow up 34 Follow up 4" Follow up
Control 1347.27+1028.5 1667.27+1190.35 1304.84+785.00 1312.72+819.44 1260.00+740.89
Intervention 1223.03+584.87 1315.15+708.46 1469.69+724.03 1338.78+643.77 1343.63+703.82

diabetes control.'”! A study by Tapehsari BS et al. found
that increasing physical activity had a significant effect on
the quality of life among individuals with type 2 diabetes.[!]

There is a growing body of research that explores the
benefits of frequent breaks in prolonged periods of
sedentary behavior on glycemic control, specifically
postprandial spikes. For example, reducing the time spent
in sedentary positions (sitting or lying) can moderate the
pathologic progression of type 2 diabetes.'”) Sleep was
adequate among 74.2% participants and not different
between the control and intervention group. Among the
study participants, it was observed that the proportion of
participants with adequate sleep increased in both groups.

The mean waist and hip circumference were found to be
95.52 £10.07 and 98.58 £ 7.48 cm , respectively. The mean
waist-hip ratio was 0.97 £ 0.62, which is very much similar
to the study done by Gaidhane et alU'¥ as they found it
0.89. The mean SBP and DBP were 128.79 + 10.69 and
80.29 + 8.08, respectively. Repeated measures ANOVA
was conducted to see the significant changes both in the
control group and intervention group. Wilk’s lambada was
significant for HC, body fat percentage, and SBP for the
control group. There was a significant decrease in weight,
BMI, waist circumference, hip circumference, body fat
percentage, and SBP in the intervention group. The mean
BMI of the study participants was 27.47 + 4.34 kg/m?. Both
control and intervention groups contain 2 (6.1%) normal
patients while overweight patients were more in the control
group (78.8%) than intervention group (69.7%). But the
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intervention group contains more obese patients (24.2%)
than the control group (15.2%). Forty-two (42%) patients
were overweight and 17% were found to be obese. Our
finding was higher than the results found from a similar
study done by Das et. al.l"), which was 23.96 + 3.51 kg/m?.
Then mean BMI found to be 24.4 + 4.1 kg/m? from a study
conducted by Fatema et al.l'")

Physical inactivity is one of the top modifiable factors
among type 2 diabetes. Low physical activity levels
i.e., sedentary behavior is associated with obesity
and further leads to complications. Achieving at least
150 min per week of moderate-intensity aerobic physical
activity or 75 min per week of vigorous-intensity aerobic
physical activity or a combination of the two with
muscle-strengthening at least 2 days per week is important
for your overall cardiovascular health.l'”? Increase of
physical activity leads to a decrease in blood sugar level
and prevent from the complications of diabetes. The total
MET value per minute was also found to be higher among
intervention group participants in all follow-ups, which
reflects the success of intervention.

Conclusions

Mobile applications intervention program on healthy
lifestyle significantly improves the weight, BMI, waist
circumference, hip circumference, body fat percentage,
blood pressure, and physical activity among the type
IT diabetes patients. So, cost-effective, simple mobile
applications may help in routine clinical practice to
encourage the patients for the promotion of physical
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activity, which will further reduce complications of
diabetes.

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patients have given
their consent for their images and other clinical information
to be reported in the journal. The patients understand that
their names and initials will not be published and due
efforts will be made to conceal their identity, but anonymity
cannot be guaranteed.

Acknowledgment

This article is a part of project funded by the Department of
Health Research. We are thankful to Department of Health
Research for funding and constant help during the project.

Financial support and sponsorship
Department of Health Research.
Conflicts of interest

There are no conflicts of interest.

Received: 09 Mar 20 Accepted: 10 Jun 20
Published: 05 Apr 22

References

1. Mathers CD, Loncar D. Projections of global mortality
and burden of disease from 2002 to 2030. PLoS Med
2006;3:2011-30.

2. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence
of diabetes: Estimates for the year 2000 and projections for
2030. Diabetes Care 2004;27:1047-53.

3. India - International Diabetes federation. idf.orgy... » Regions
and members > South-East Asia.

4. Daivadanam M, Absetz P, Sathish T, Thankappan KR,
Fisher EB, Philip NE, et al. Lifestyle change in Kerala, India:
Needs assessment and planning for a community-based diabetes
prevention trial. BMC Public Health 2013;13:95.

5. Mazzuca SA, Moorman NH, Wheeler ML, Norton JA,
Fineberg NS, Vinicor F, et al. The Diabetes Education Study:
A controlled trial of the effects of diabetes patient education.
Diabetes Care 1986:9:1-10.

6. Parmar A, Sharma P. Smartphone apps based psychotherapy
in India: Potential benefits and pitfalls. Asian J Psychiatry
2016;21:46-7.

7. Akerkar SM, Kanitkar M, Bichile LS. Use of the Internet as a
resource of health information by patients: A clinic-based study
in the Indian population. J Postgr Med 2005;51:116-8.

8. Liang X, Wang Q, Yang X, Cao J, Chen J, Mo X, et al. Effect
of mobile phone intervention for diabetes on glycaemic control:
a meta-analysis. 2011. In: Database of Abstracts of Reviews
of Effects (DARE): Quality-assessed Reviews [Internet]. York
(UK): Centre for Reviews and Dissemination (UK); 1995.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK81196/.

9. Kim YJ, Rhee SY, Byun JK, Park SY, Hong SM, Chin SO,
et al. A smartphone application significantly improved diabetes
self-care activities with high user satisfaction. Diabetes Metab J
2015;39:207-17.

10. Holtz B, Lauckner C. Diabetes management via mobile phones:
A systematic review. Telemed J EHealth 2012;18:175-84.



[Downloaded free from http://www.ijpvmjournal.net on Saturday, May 7, 2022, IP: 176.102.243.175]

11.

12.

13.

Patnaik, et al.: Effectiveness of mobile application for promotion of physical activity among newly diagnosed patients of type Il diabetes

Warburton D, Nicol C, Shannon S. Health benefits of physical
activity: The evidence. Can Med Assoc J 2006;174:801-9.
Solomon TPJ, Thyfault JP. Type 2 diabetes sits in a chair.
Diabetes Obes Metab 2013;15:987-92.

Tapehsari BS, Alizadeh M, Khamseh ME, Seifouri S,
Nojomi M.Physical activity and quality of life in people with
type 2 diabetes mellitus: A randomized controlled trial. Int J
Prev Med2020;11:9.

Gaidhane S, Mittal W, Khatib N, Zahiruddin Q, Muntode P,
Gaidhane A. Risk factor of type 2 diabetes mellitus among
adolescents from rural area of India. ] Fam Med Prim Care

15.

16.

17.

2017;6:600-4.

Das M, Pal S, Ghosh A. Family history of type 2 diabetes
and prevalence of metabolic syndrome in adult Asian Indians.
J Cardiovasc Dis Res 2012;3:104-8.

Fatema K, Hossain S, Natasha K, Chowdhury HA,
Akter J, Khan T, et al. Knowledge attitude and practice
regarding diabetes mellitus among Nondiabetic and diabetic
study participants in Bangladesh. BMC Public Health
2017;17:364.

National Institute of Diabetes and Digestive and Kidney
Diseases. Preventing Type 2 iskiDiabetes NIDDK. 2016.

International Journal of Preventive Medicine 2022, 13: 54



