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APPLICATION TO REDUCE CHRONIC DISEASE RISK

A structured lifestyle intervention combined with mobile health application to

reduce chronic disease risk among employees at a university workplace
Ching Li Lee, Harvinder Kaur, Gilcharan Singh, Winnie Siew Swee Chee

Abstract

Introduction: This pilot study assessed the impact
of a structured lifestyle intervention combined with
mobile health application on chronic disease risk in a

healthcare-based university.

Methods: A total of 24 overweight/obese university
employees participated in a 12-week intervention that
included group nutrition education and exercise sessions,
a structured low-calorie meal plan, meal replacements,

and a mobile health application.

Results: A pre- and post-intervention analysis showed
that the participants had weight loss (p < 0.001), a
reduction in blood triglyceride (p = 0.010), and a
reduction in systolic blood pressure (p < 0.001). There
was an increase in the proportion of participants who
achieved their clinical targets for systolic blood pressure
from 16.7% at baseline to 58.3% after the intervention
(p = 0.004). A focus group discussion demonstrated
good acceptability of the intervention that was driven
by the use of practical nutrition knowledge gained from
the group education sessions and structured meal plans,
and timely feedback on eating behaviour from use of the

mobile heath application.

Conclusion: A structured lifestyle intervention
combined with mobile health application supports
significant clinical improvements including weight loss

and reductions in blood triglyceride and blood pressure.

Keywords: Chronic diesease, Mobile health, Obesity,
Structured lifestyle intervention, Workplace wellness

Introduction

Globally, the greatest cumulative impact on health
are metabolic risks driven by high Body Mass Index

(BMI), blood sugar, blood pressure, and cholesterol.'
In the Malaysian workforce, the prevalence of adults
living with either high blood sugar, blood pressure or
cholesterol range from 12.7% t0 42.9%." This population
also follows an unhealthy diet, a behavior that propels
the progression of these chronic conditions.’

The workplace is a priority setting for health
Well-designed  and

workplace wellness programs can improve health scores,

promotion.’ well-executed
generate cost savings, and retard the growth in total
medical expenditures of workplaces.”* Nonetheless, the
key issues when implementing a workplace wellness
program include engagement of stakeholders, employee
participation, judicious use of resources, and the effects
of the program on clinical outcomes.”” A promising
solution to this conundrum is the use of multi-disciplinary
collaboration to incorporate lifestyle interventions
tailored to individual behaviour within a workplace
wellness program.™ Mobile health applications can also
be used to improve employee participation in workplace
wellness programs. However, this strategy has been
limited to self-monitoring activities, with a decline in
technology use and engagement observed over time.""
Addressing antecedents such as perceived usefulness,
ease of use, enjoyment, and cues to action when
designing the application, can increase motivation to

use mobile health applications."”

Existing workplace wellness programs in Malaysia
do not offer a combination of a lifestyle intervention
and mobile health application. Hence, this pilot study
assessed the impact of a 12-week structured lifestyle
intervention combined with a mobile health application
with a function that cues self-monitoring of behaviour,

on chronic disease risk in a healthcare-based university.
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Methods

Study design

This study utilised a pre- and post-test design
whereby the participants were measured at baseline and
at the end of a 12-week workplace wellness program
— IMUHEALxNaluri. The IMUHEALxNaluri is a
structured lifestyle intervention program designed to
manage chronic disease risk. This program incorporated
the use of group education sessions, structured meal plan,

meal replacements, and a mobile health application.

Participants

Employees of the International Medical University
(IMU) in Kuala Lumpur, Malaysia were invited to
participate in IMUHEALxNaluri through email and
during a health screening event. A minimum of 30
participants were targetted for this pilot study to detect
weight change at a moderate to large effect size."
Subsequently, the interested employees were screened
for eligibility. A health assessment identified participant
eligibility based on presence of overweight and obesity
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at BMI > 23 kg/m’ due to higher risk of chronic diseases
at BMIs lower than 25kg/m’ in the Asian population.”
The exclusion criteria were pregnancy and lactation.
Approval to conduct the study was given by the ethics
committee of IMU (Project number: R454/2019).
Informed consent was obtained using a mobile health
application.

Intervention

Five group nutrition education sessions led by
dietitians were held once every two weeks. The group
nutrition education sessions were complemented with
group exercise sessions lasting between 30 to 45 minutes
each. A structured meal plan was provided at baseline
to keep daily calorie intake within 1200 - 1500 kcal.
The meal plan was an illustrated booklet containing 155
Asian food and beverage choices that were color-coded
for calorie, fat, sugar and salt content. The use of meal
replacements was available as a portion control strategy.
Figure I shows the components of the IMUHEALxNaluri

program.

Figure I: Components of the IMUHEALxNaluri workplace wellness program
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Throughout the study, the participants used a
mobile health application based on cognitive behavior
therapy and motivational interviewing approaches to
support behavior change. Nudges were sent from the
mobile application to encourage the participants to
self-monitor their diet and weight. The participants
uploaded photographs of their food intake for feedback
from a dietitian via the application. The participants also
weighed themselves at home using a digital weighing
scale that was connected to the mobile application.
After the 12-week intervention, the participants were
given the option to attend individual consultations with
a dietitian at the IMU Healthcare Clinic to support

weight maintenance.

Data collection and processing

The outcomes of interest were collected at
baseline and at the end of the 12-week intervention.
Sociodemographic information and medical history
— including self-reported presence of obesity related
co-morbidities, were assessed using a questionnaire.
Standing body weight and height was measured using
a digital weighing scale with an attached rod (Tanita
WB-800H). BMI was calculated as a ratio of the
measured body weight to height. Venous blood samples
were analyzed for HbAlc and lipid profile using a
fully automated analyzer at a commercial diagnostics
laboratory (Roche Cobas® 8000). Blood pressure was
measured with a fully automated blood pressure monitor
(Omron HEM-907, Omron, Japan). Depression,
anxiety, and stress levels were measured using the
Depression, Anxiety and Stress Scale (DASS-21) that
was embedded in the mobile health application. The
proportion of participants achieving clinically significant
improvement was defined for each risk factor based on
the following targets: HbAlc < 5.6%; Total cholesterol
< 5.2 mmol/L; LDL-cholesterol < 3.0 mmol/L; HDL-
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cholesterol = 1.0 mmol/L for men and = 1.2 mmol/L
for women; Triglyceride < 1.7 mmol/L; Systolic blood

pressure < 120 mmHg; and Diastolic blood pressure <
80 mmHg.

Employee participation was assessed using an
attendance log captured at the start of each group
education session. The participants also provided
self-reported frequencies of meal-replacement and
mobile application use at the end of the intervention.
Additionally, three focus group discussions were
conducted at the end of the intervention to explore
relevance and acceptability of the intervention. Each
focus group met once. The 30 — 45 minute discussions
were facilitated by two researchers who used a discussion
guide. The discussion guide covered five areas:
difference between current and previous lifestyle change
attempts; strategies for lifestyle change learned from
the intervention; successes and difficulties faced during
the intervention; and lifestyle changes made because of
the intervention. Each discussion was audio-recorded,

transcribed verbatim, and coded for thematic analysis.

Statistical analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (IBM SPSS Statistics
for Windows, Version 23.0). Body weight, HbA ¢, lipid
profile, blood pressure, and mental health status scores
(depression, anxiety, and stress) were analysed on a
pre- and post-intervention basis using the Wilcoxon
signed-rank test and effect size calculated using strength
of association, r'°. The proportion of participants who
achieved their clinical targets were analyzed using the
exact McNemar’s test. Further analysis was conducted
by segregating the data into upper and lower 50"
percentiles of weight change to determine if changes
in HbAlc, lipid profile, blood pressure, and mental
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health status scores might result from weight change.
The difference in health changes between the upper and
lower 50th percentiles of weight change were analyzed
using the Mann-Whitney test. Statistical significance
was set at p < 0.05.

Results

Of the 30 adults who provided consent, a total of
24 participants completed the program (Figure II). The
study participants had a median (IQR) age of 35.5 (9.0)

years, and more than half were women and of the Malay
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ethnic background. Using Asian-specific BMI thresholds,
87.5% of the participants (n = 21) had obesity or a BMI
> 27. Baseline characteristic in the upper and lower
50" percentiles of weight loss was evenly distributed
with respect to age. The median body weight and BMI
were higher in the upper versus lower 50" percentile of
weight loss. When compared to the lower 50" percentile
of weight loss, the upper 50" percentile of weight loss
had more participants who were men, Malay, and with
diabetes and hypertension (Table I).

Figure 1I: Flow of participants through the program
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Table I: Baseline characteristics of the study participants (N=24)

Characteristics Upper 50" Percentile
-10.7kg to -2.4kg
(n=12)
Age (years) T 35.5 (8.0)
Gender#
Men 5(41.7)
Women 7 (58.3)
Ethnicity#
Malay 9 (75.0)
Chinese 1(8.3)
Indian 2 (16.7)
Weight (kg)t 84.2 (17.2)
BMI (kg/m®)T 31.6 (8.0)
Presence of co-morbidities *
Diabetes 2 (16.7)
Hypercholesterolaemia 3 (25.0)
Hypertension 7(58.3)

T Data for age, weight and BMI are median (IQR)s

Lower 50" Percentile Total
-2.4kg to +1.9kg

(n=12) BI=24

35.5(12.0) 35.5 (9.0)
3(25.0) 8 (33.3)
9 (75.0) 16 (66.7)
6 (50.0) 15 (62.5)
2 (16.7) 3(12.5)
4 (33.3) 6 (25.0)

73.0 (27.5) 79.4 (21.0)

30.1 (5.1) 31.2 (6.8)
1(8.3) 3(12.5)
3(25.0) 6 (25.0)
3(25.0) 10 (41.7)

# Data for gender, ethnicity, and presence of obesity related co-morbidities are n (%)

Pre- and post-program health outcomes

Participating in the wellness program elicited a
statistically significant difference in body weight (p <
0.001) and BMI (p < 0.001) (Table II). Median (IQR)
body weight decreased from 79.4 (21.0) kg to 74.3
(20.3) kg, while median (IQR) BMI decreased from
31.2 (6.8) kg/m’ to 30.4 (6.8) kg/m’, after 12-weeks of
intervention. The differences seen in weight and BMI

were of a large effect size.

Of the participants who completed the intervention,
three were excluded from analysis of HbAlc and lipid
profile because of failure to find an appropriate vein for
the blood collection. After the wellness program, the
participants had a statistically significant increase in
HbAlc (p = 0.011), but the increase was not clinically
relevant. The intervention also produced an increase
in LDL-cholesterol (p = 0.001) and HDL-cholesterol
(p = 0.017), and a decrease in blood triglycerides (p =
0.010). Participating in the wellness program produced
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a statistically significant difference in systolic blood
pressure (p < 0.001) with a median (IQR) systolic blood
pressure that dropped from 131.5 (19.0) mmHg to 117.5
(25.3) mmHg. The difference seen in blood pressure
before and after the intervention was of a large effect
size. An exact McNemar’s test showed a statistically
significant increase in the proportion of participants

who achieved their clinical targets for systolic blood
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pressure from 16.7% (n = 4) at baseline to 58.3% (n =
14) after the wellness program (p = 0.004).

Of the participants who completed the intervention,
six participants did not complete the mental health
assessment as the application did not fully load on their
smartphones. Median (IQR) depression, anxiety and
stress scores decreased after the wellness program, but

this trend was not statistically significant.

Table II: Body weight status, glycaemic control, lipid profile, blood pressure and

mental health status before and after the intervention

Study outcomes Baseline 12-weeks Effect size (r) p-value
Body weight statust (n=24)
Weight (kg)** 79.4 (21.0) 74.3 (20.3) 0.56 < 0.001*
Body Mass Index (kg/m’)** 31.2 (6.8) 30.4 (6.8) 0.51 < 0.001*
Glycaemic controlf (n=21)
HbAlc (%)* 5.4 (0.5) 5.5 (0.5) 0.39 0.011°
Lipid profilef (n=21)
Total cholesterol (mmol/L)** 4.8 (1.0) 5.1 (1.1) 0.41 0.009*
LDL-cholesterol (mmol/L)** 2.58 (0.80) 2.97 (1.1) 0.53 0.001"
HDL-cholesterol (mmol/L)* 1.17 (0.39) 1.25 (0.47) 0.37 0.017*
Triglycerides (mmol/L)* 2.1 (1. 1.7 (1.5) 0.40 0.010*
Blood pressuref (n=24)
Systolic blood pressure (mmHg)** 131.5 (19.0) 117.5(25.3) 0.52 < 0.001*
Diastolic blood pressure (mmHg) 84.5 (15.8) 78.5 (16.8) 0.11 0.466"
Mental health statusT (n=18)
Depression score (points) 4.0 (7.0) 2.0 (5.0) 0.26 0.104*
Anxiety score (points) 5.0 (7.0) 4.0 (6.0) 0.26 0.096
Stress score (points) 9.0 (10.0) 7.0 (11.0) 0.29 0.065"

T Data for body weight status, HbAlc, lipid profile, blood pressure, and mental health status are median (IQR)s

+ Wilcoxon signed-rank test

* Statistically significant difference between pre- and post-test results at the level of p<0.05

** Statistically significant difference between pre- and post-test results at the level of p<0.01
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Health outcomes by weight change percentiles upper 50" percentile and -1.3 (2.0) kg in the lower
50" percentile. A Mann-Whitney test showed that the

When segregated into upper and lower 50" . . .
greg PP changes in health outcomes were not associated with

percentiles of weight change, the median (IQR) change the degree of weight loss (Figure I11).
from baseline in body weight was -4.2 (2.4) kg in the

Figure I1I: Changes in glycaemic control, lipid profile, blood pressure and mental health status
by weight change percentiles.
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stress score

Employee participation

Nearly all the participants (87.5%) attended at least
three out of the five group education sessions (Table III).
A total of 16 participants self-reported their frequencies

of meal-replacement and mobile application use at the

end of the intervention. All 16 participants consumed
the meal replacements as part of their structured meal
plan, with 75% reporting use of meal replacements once
a day. Three quarters of the participants used the mobile
application during the intervention with varying degrees

in the frequency of application use per week.

10
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Table II1: Employee participation status by attendance, meal-replacement use,

and mobile application use

Participation status

Attendance at group sessions (n=24)
2 sessions
3 sessions
4 sessions
5 sessions
Meal-replacement use (n=16)
1 meal-replacement / day
2 meal-replacements / day
Mobile application use (n=16)
No application use / week
1 to 2 days of application use / week
3 to 4 days of application use / week

5 to 7 days of application use / week

Relevance and acceptability of the program

The 20 participants that attended the Focus Group
Discussion had positive views on the components and
impact of the program. The components in the program
that helped the participants generate strategies to sustain
lifestyle change were the group education sessions,
structured meal plan, meal replacements, and timely
support given by the dietitians via the mobile health
application. The practical skills and simple nutrition
messages imparted at the group education sessions were
memorable as these gains can be implemented into

everyday life.

“I'm more particular in buying. I look at everything. So, I
see the calories and everything and then only I buy rather

n (%)

3 (12.5)
8 (33.3)
11 (45.8)
2 (8.3)

12 (75.0)
4 (25.0)

4 (25.0)
5(31.3)
6 (37.5)
1(6.3)

than looking at the packaging itself.” [Focus Group 2,
Male]

“I think the ‘suku-suku separuh’ [plate method] is very

doable longterm.” [Focus group 1, Female]

The participants felt that the illustrated and color-coded

meal plan affirmed autonomy when eating a healthy diet.

“I don’t call it as diet. I just, I prefer to call it as a

structured meal.” [Focus Group 2, Male]

“This one I get to eat as I want. Like I have control over

my timing.” [Focus group 1, Female]

Replacing one to two meals a day with a portion-
controlled formulated product reduced the burden of

self-care behaviors.

11
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“.. because we don’t need to think about many things,

[like] what to consume.” [Focus Group 2, Female]

“But sometimes dinner also I take the replacement meal.

It’s good. Save my time.” [Focus Group 2, Female]

Timely feedback after uploading of food photos and
nudges from the diet coach helped the participants build

a self-monitoring habit.

“Food jowrnal because all the dietitian, they will reply,

”

comment.” [Focus Group 3, Female]

“I have set target not to eat ‘nasi lemak’ for two, two
months when we started this program and I achieved that.

So, I'm going to continue it.” [Focus Group 2, Female]

The participants’ social environment appeared to both
reinforce and detract from their newly developed lifestyle
change. Changes to routine and lifestyle preferences
of important others seemingly disrupt participant
adherence. Weight loss of the participants positively
affected their family and colleagues.

“End of last year. Because uh, we have all those
unavoidable ‘makan makan’ [social dining].” [Focus
Group 2, Male]

“Dinner we’re with our family so, tsk, it’s difficult to be
on a diet when we’re with our family.” [Focus Group 2,

Female]

“At first my parents, uhm, didn’t believe, like I will follow
the [program]. Then now because they saw me like I lose
some weight then they start to ask. I mean like they can
see the outcomes from this program.” [Focus Group 3,

Female]

“So from there I teach them what food that can take, the
good food.” [Focus Group 3, Female]
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Discussion

Thispresentstudyshowed that the IMUHEALxNaluri
program elicited significant weight and BMI reductions.
These

that workplace wellness programs are useful obesity

results corroborate related study findings
interventions.” The magnitude of weight reduction
seen in this present study is comparable to that shown in
clinical trials involving reduced energy diets, wherein a
mean weight loss of 5 to 8.5 kg was observed during the

first 6 months of the intervention."

Of remark, this present study showed that the post-
intervention reduction in systolic blood pressure was
clinically meaningful and comparable to that shown
in trials that limit sodium intake,” promote the DASH
eating plan — a diet rich in vegetables, fruits, whole
grains, fat-free or low-fat dairy products, fish, poultry,
beans, nuts, and vegetable oils; and low in saturated
fat and sugar interventions,” and use hypertensive
medications.” While this present study did not titrate
use of hypertensive medications, the structured meal
plan encouraged the participants to choose food that
are low in saturated fat, sugar and salt, and high in
fibre. A systematic review and network meta-analysis
demonstrated that reducing systolic blood pressure
to below recommended targets may reduce the risk of

. . . 22
cardiovascular disease and all-cause mortality.

An unexpected finding of this present study was
the juxtaposed post-intervention improvements in
triglyceride and HDL-cholesterol levels, but regression
in LDL-cholesterol level. Weight loss interventions
primarily demonstrate an improvement in lipid profile
where a reduction in body weight is accompanied by a
reduction in blood triglyceride and LDL-cholesterol, and

an increase in HDL-cholesterol levels.” Exceptions to

12
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this are participants who experienced major weight loss
or were following reduced sodium diets. Major weight
loss can result in a transient increase in blood cholesterol
levels, resulting from mobilisation of adipose cholesterol
stores.” Nonetheless, the weight loss seen in this present
study is average and not likely to have contributed to
the increase in blood cholesterol levels. This present
study however recommended use of low-sodium over
high-sodium food choices. A systematic review showed
that a proportion of participants who reduced sodium
intake to healthy eating recommendations had an
increase in total-cholesterol and LDL-cholesterol.”
The inverse relationship between blood cholesterol and
sodium intake can be explained by the upregulation of
epinephrine, renin and angiotensin to revert low plasma
volume as reduced sodium intake can reduce body water

»
content.”

The focus group results of this present study showed
good employee acceptability driven by the use of practical
nutrition knowledge in the group education sessions and
structured meal plans. Practical nutrition knowledge is
considered more relevant and closely related to dieatary
intake than factual nutrition knowledge.”” The use of
meal-replacements in this current study also reduced
the burden of self-care related to meal planning. Use
of meal replacements improve convenience and dietary
structure by reducing the number of decisions required
for food choices.”” This current study also used a mobile
health application to ensure timely feedback on eating
behavior is given to the participants after they upload
photos of their meals. This cue to action facilitated
self-monitoring of dietary intake. Self-monitoring of
dietary intake is an important factor to support dietary
adherence and weight loss in behavior-based weight-loss

. . 28
intervention programs.

In this current study, the participants who were lost to
follow-up cited conflict with work as a reason. The focus
group discussion also shed light on how social pressures
detract from the lifestyle changes the participants were

trying to make. Indeed, lack of time when finding a

13
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balance among life’s obligations, and social pressures
including work routines, holidays and influence of peers,

act as barriers to lifestyle change.”

Some limitations of this current study should be
noted. There is a known trend of weight regain after
weight loss, but the short-term nature of this present
study precludes interpretation of its sustainability.”
Caution should also be applied when generalizing
this study findings to a broader workplace setting as
this pilot study involved voluntary participation of a
small segment of employees who work in a healthcare
education setting, not all of whom had obesity related
comorbidities. In addition, medication and dietary
intake was not measured and as such, the associations
of these parameters and health outcomes cannot be
elucidated. Future research should assess the scalability
of hybrid workplace wellness programs to include long-
term follow-up for deeper insights into weight loss and

cardiovascular risk reduction over time.
Conclusion

This study demonstrated that the IMUHEALxNaluri
program resulted in good employee acceptability and
significant clinical improvements including weight loss,

improvements in blood triglyceride and blood pressure.

Acknowledgements: Naluri Hidup Sdn Bhd — use of
the mobile health application; Jamilah Jamil, Shu Hwa
Ong, Charmaine Lavinia, Pheh Huang Soh, and Siti
Nurhana Abd Wahid — dietitians who facilitated the

program

Funding: This study was internally funded by the
International Medical University (IMU), Kuala Lumpur,
Malaysia. The authors received no additional financial
support for the research, authorship, and/or publication

of this article.

Conflict of interests: The authors declared no
potential conflicts of interest with respect to the

research, authorship, and/or publication of this article.



WORKPLACE LIFESTYLE INTERVENTION WITH MOBILE APPLICATION

TO REDUCE CHRONIC DISEASE RISK

10.

leJSME 2022 16 (1): 3-15

REFERENCES

The Lancet: Latest global disease estimates reveal perfect storm of
rising chronic diseases and public health failures fuelling COVID-19
pandemic [Internet]. Institute for Health Metrics and Evaluation.
2020 [cited 2021 Oct 6]. Available from: http://www.healthdata.org/
news-release/lancet-latest-global-disease-estimates-reveal-perfect-
storm-rising-chronic-diseases-and

Institute for Public Health (IPH). National Health and Morbidity
Survey (NHMS) 2019: Volume 1: NCDs - Non-Commnicable
Diseases: Risk Factors and other Health Problems [Internet]. Vol. 1.
Selangor; 2020. Available from: http://www.iku.gov.my/nhms-2019

World Health Organization Regional Office for the Western Pacific.
Regional Guidelines for the Development of Healthy Workplaces
[Internet]. 1999. Available from: https://www.who.int/occupational _
health/regions/en/oehwproguidelines.pdf

Goetzel RZ, Henke RM, Tabrizi M, Pelletier KR, Loeppke R, Ballard
DW, et al. Do workplace health promotion (wellness) programs
work? J Occup Environ Med. 2014;56(9):927-34. doi:10.1097/
JOM.0000000000000276

Morrison E, MacKinnon NJ. Workplace wellness programs in
Canada: An exploration of key issues. Healthc Manag Forum
[Internet]. 2008;21:26-32. doi:10.1016/S0840-4704(10)60126-3

Baid D, Hayles E, Finkelstein EA. Return on Investment of Workplace
Wellness Programs for Chronic Disease Prevention: A Systematic
Review. Am ] Prev Med. 2021; doi:10.1016/j.amepre.2021.02.002

Mattke S, Liu H, Caloyeras ], Huang C, Van Busum, KR Khodyakov
D, Shier V. Workplace Wellness Programs Study: Final Report. Rand
Heal Q. 2013;3:7.

Carmichael F, Fenton SJ, Pinilla Roncancio M, Sing M, Sandhra
S. Workplace wellbeing programmes and their impact on employees
and their employing organisations: A scoping review of the evidence
base: A collaboration between Health Exchange & University of
Birmingham. [Internet]. Work, Wealth and Wellbeing Research
Group and Network, The University of Birmingham; 2014. 59
p. Available from: https://research.birmingham.ac.uk/portal/en/
publications/workplace-wellbeing-programmes-and-their-impact-
on-employees-and-their-employing-organisations-a-scoping-review-
of-the-evidence-base(1b78b6f7-c409-4174-8dee-c011bda981b5)/
export.html

Groeneveld IF Proper KI, Van Der Beek AJ, Hildebrandt VH,
Mechelen W Van. Lifestyle-focused interventions at the workplace
to reduce the risk of cardiovascular disease - A systematic review.
Scand ] Work Environ Heal. 2010;36:202-15. doi:10.5271/
sjiweh.2891

Song Z, Baicker K. Effect of a Workplace Wellness Program
on Employee Health and Economic Outcomes: A Randomized
Clinical Trial. ] Am Med Assoc. 2019;321:1491-501. doi:10.1001/
jama.2019.3307

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Buckingham SA, Williams AJ, Morrissey K, Price L, Harrison ].
Mobile health interventions to promote physical activity and reduce
sedentary behaviour in the workplace: A systematic review. Digit

Heal. 2019;5:1-50. doi:10.1177/2055207619839883

Emerson S, Heavin C, Power DJ. Workplace health promotion: Effects
of an mHealth application on Employee Behaviour and Wellness.
Proc Annu Hawaii Int Conf Syst Sci. 2020;2020-]Janua:3419-28.
doi:10.24251/hicss.2020.419

Melzner J, Heinze ], Fritsch T. Mobile Health Applications in
Workplace Health Promotion: An Integrated Conceptual Adoption
Framework. Procedia Technol [Internet]. 2014;16:1374-82.
doi:10.1016/j.protcy.2014.10.155

Browne RH. On the use of a pilot sample for sample size determination.
Stat Med. 1995;14:1933-40. doi:10.1002/sim.4780141709

World Health Organization. Regional Office for the Western Pacific.
The Asia-Pacific perspective : Redefining obesity and its treatment.

Sydney : Health Communications Australia; 2000. https://apps.who.
int/iris/handle/10665/206936

Rosenthal R. Parametric measures of effect size. In: Cooper H,
Hedges L., editors. The handbook of research synthesis. New York:
Russell Sage; 1994. p. 231-44.

Osilla KC, Van Busum K, Schnyer C, Larkin JW, Eibner C, Mattke S.
Systematic review of the impact of worksite wellness programs. Am
] Manag Care [Internet]. 2012;18:e68-81. Available from: https://
www.ajmc.com/view/systematic-review-of-the-impact-of-worksite-
wellness-programs

Franz M]J, VanWormer ]J, Crain AL, Boucher JL, Histon T,
Caplan W, et al. Weight-loss outcomes: A systematic review and
meta-analysis of weight-loss clinical trials with a minimum 1-year
follow-up [Internet]. Vol. 107, Journal of the American Dietetic
Association. American Dietetic Association; 2007. p. 1755-67.
Available from: http://linkinghub.elsevier.com/retrieve/pii/
S0002822307014836showall=true

Graudal NA, Hubeck-Graudal T, Jurgens G. Effects of low sodium
diet versus high sodium diet on blood pressure, renin, aldosterone,
catecholamines, cholesterol, and triglyceride. Cochrane Database

Syst Rev. 2020;12. doi:10.1002/14651858.CD004022.pub5

Saneei P, Salehi-Abargouei A, Esmaillzadeh A, Azadbakht L.
Influence of Dietary Approaches to Stop Hypertension (DASH)
diet on blood pressure: A systematic review and meta-analysis on
randomized controlled trials. Nutr Metab Cardiovasc Dis [Internet].

2014;24:1253-61. doi:10.1016/j.numecd.2014.06.008

Mills KT, Obst KM, Shen W, Molina S, Zhang HJ, He H, et al.
Comparative effectiveness of implementation strategies for blood
pressure control in hypertensive patients: A systematic review and
meta-analysis. Ann Intern Med. 2018;168:110-20. doi:10.7326/
M17-1805

14



WORKPLACE LIFESTYLE INTERVENTION WITH MOBILE APPLICATION

TO REDUCE CHRONIC DISEASE RISK

22.

23.

24.

25.

26.

Bundy JD, Li C, Stuchlik P, Bu X, Kelly TN, Mills KT, et al. Systolic
blood pressure reduction and risk of cardiovascular disease and
mortality: A systematic review and network meta-analysis. JAMA
Cardiol. 2017;2:775-81. doi:10.1001/jamacardio.2017.1421

Hasan B, Nayfeh T, Alzuabi M, Wang Z, Kuchkuntla AR, Prokop L],
et al. Weight loss and serum lipids in overweight and obese adults:
A systematic review and meta-analysis. ] Clin Endocrinol Metab.
2020;105:3695-703. doi:10.1210/clinem/dgaa673

Phinney SD, Tang AB, Waggoner CR, Tezanos-Pinto RG, Davis PA.
The transient hypercholesterolemia of major weight loss. Am ] Clin
Nutr. 1991;53:1404-10. doi:10.1093/ajcn/53.6.1404

Padilha BM, Ferreira RC, Bueno NB, Tassitano RM, De Souza
Holanda L, Vasconcelos SML, et al. Association between blood
cholesterol and sodium intake in hypertensive women with
excess weight. Med (United States). 2018;97:1-6. doi:10.1097/
MD.0000000000010371

Deroover K, Bucher T, Vandelanotte C, de Vries H, Duncan M].
Practical Nutrition Knowledge Mediates the Relationship Between
Sociodemographic Characteristics and Diet Quality in Adults:
A Cross-Sectional Analysis. Am ] Heal Promot. 2020;34:59-62.
doi:10.1177/0890117119878074

217.

28.

29.

30.

leJSME 2022 16 (1): 3-15

Foster GD, Wadden TA, Lagrotte CA, Vander Veur SS, Hesson
LA, Homko CJ, et al. A randomized comparison of a commercially
available portion-controlled weight-loss intervention with a diabetes
self-management education program. Nutr Diabetes [Internet].
2013;3:e63. doi:10.1038/nutd.2013.3

Yu Z, Sealey-Potts C, Rodriguez J. Dietary Self-Monitoring in
Weight Management: Current Evidence on Efficacy and Adherence.
J Acad Nutr Diet [Internet]. 2015;115:1931-3. doi:10.1016/;.
jand.2015.04.005

Burgess E, Hassmén P, Pumpa KL. Determinants of adherence to
lifestyle intervention in adults with obesity: A systematic review.
Clin Obes [Internet]. 2017;1:1-13. doi:10.1111/cob.12183

Nordmo M, Danielsen YS, Nordmo M. The challenge of keeping
it off: A descriptive systematic review of high-quality, follow-up
studies of obesity treatments. Obes Rev. 2020;21:1-15. doi:10.1111/
obr.12949

15



