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Abstract

Background: By 2022, it is estimated that the rate of female obesity (78%) in Saudi Arabia will amost double that of males
(41%). Despite being mainly attributed to poor diet, sedentary lifestyle, and alack of health awareness, behavioral modification
interventions are relatively new to the population; bariatric surgery continues to be the treatment of choice for comorbidities.
However, neither pre nor postoperative diet and exercise are promoted. Evidence-informed mobile health (mHealth) weight loss
apps and interventions may be an effective tool for delivering a culturally relevant intervention.

Objective: This study aimed to determine the feasibility of aweight loss intervention that tests the effectiveness of Twazon, an
originally designed Arabic weight-loss app that promotes lifestyle modification specific to Arab populations.

Methods: A pre-post single - arm pilot study was carried out among a sample of 240 overweight volunteer Saudi women
residing in Riyadh, Saudi Arabia who used the Twazon app over a 4-month period. Anthropometric, diet, and physical activity
measures were assessed 3 times: baseline, 2-months and 4-months; frequency of app use and system usability were evaluated
during the 2 latter data collection periods. Repeated measures analysis of variance was used to identify changes over time.

Results. A total of 40 participants completed the 4-month intervention with an attrition rate of 83%. An evaluation of the
frequency of app use fostered 2 groups. engaged users (65%) and unengaged users (35%). At 4 months, the engaged users
experienced more successful outcomes; body weight was lowered on average by 1.3 (SD 0.6) kg (P=.18), waist circumference
(WC) was reduced by 4.9 (SD 1.1) cm (P<.001), and daily energy consumption was decreased by >600 calories (P=.002).
Unengaged users experienced minor changes in body weight, WC, and reduced energy intake.

Conclusions; The findings have demonstrated that engagement with the Twazon app renders positive changesin body weight,
WC, and energy intake. mHealth weight loss apps and interventions have the potential to be effective in promoting weight loss
and healthy lifestyle modification in Saudi Arabiaand similar populations.

(JMIR Mhealth Uhealth 2019;7(5):€10923) doi: 10.2196/10923
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(KSA) having the highest prevalence rates at almost 35% [1].
In line with the global trend, Saudi women are affected by
Background obesity more than men with current rates at 42% and 31%,

respectively [2]. Projection studies on the increasing rate of

The prevalence of obesity in the Gulf region has become @ gpeity have anticipated asteady rise for both genders but more
serious public health issue, with the Kingdom of Saudi Arabia o ¢y women; by 2022, 78% of females compared with 41%
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of maleswill be obese [3]. Studies have attributed the growing
epidemicfor Saudi womento avariety of factors, including low
physical activity (PA), restrictive social norms based on gender
inequality, and a transitioning diet [1]. The recent nutrition
transition in Saudi Arabiais characterized by shiftsin dietary
patternstoward increased consumption of sugar, fat, and refined
foods and can be linked to modernization, urbanization,
economic development, and increased affluence within the
population. Sedentary, inactive lifestyles are al so more common
under these conditions [4]. Despite this, research in the KSA
has continued to focus on the descriptive analysis of age and
gender differences rather than the effects of weight loss
interventions [5].

Multicomponent lifestyle interventions aimed at modifying
daily dietary and physical habits are effective in weight loss
and weight management [6]. However, bariatric surgery is the
preferred option in the KSA with 15,000 annual operations[7];
successful long-term outcomes are not enduring [8] and are
associated with an absence of lifestyle and diet modification
postsurgery [9]. A more sustainable and appropriateintervention
design that includes behavior modification is needed for Saudis
with obesity [6,10,11]. The worldwide popularity of mobile
technology has provided aunique platform for delivering health
information to the public via mobile apps, some of which have
shown to positively promote weight loss and lifestyle
modification [12]. In the KSA, the use of mobile phones that
have an operating system capable of running downloaded apps
(smartphones), has become ubiquitous [13]. There are many
commercial Arabic weight loss apps available; however, an
Arabic app screening [14] revealed that these apps show low
adherence to evidence-informed practices (EIPs) for achieving
weight lossand cultural insensitivity to diet and PA norms[14].
To fill the gap, the development of the Twazon Arabic weight
loss app [15] was evidence informed and culturally adapted to
meet the needs of its target audience.

Objectives

As the first app-based weight loss intervention in the region,
thispilot study aimed to eval uate the effectiveness and feasibility
of acomplex weight loss intervention that utilized the Twazon
app as its main component. Developed over several phases
[15,16], the primary objective of this app-based intervention
was to facilitate weight loss through diet and PA modification.
Over a4-month period, outcomes of changein nutritional status,
including weight loss, body mass index (BMI) and waist
circumference (WC), aswell aslifestyle habitsincluding energy
intake, Mediterranean diet (MD) adherence, and PA, were
monitored.

Methods

Study Design

A pre-post single - arm pilot study with 3 measurement points,
this study was carried out to evaluate the effectiveness and
feasibility of delivering a weight loss app intervention to
overweight and obese Saudi women residing in Riyadh, Saudi
Arabia

http://mhealth.jmir.org/2019/5/€10923/

Alnasser et al

Participants and Recruitment

Recruitment was carried out online via social networks such as
Twitter and by placing posters at various locations in Riyadh,
the KSA. Interested participants completed a Web-based
screening questionnaire regarding background information,
medical history, and current physical status. Eligibility
requirementsincluded thefollowing: gender (female), residency
in Riyadh, age (=18 years), BMI (=25), stability of weight (<2
kg variation in 3 months), no current weight loss program or
weight-affecting medication, smartphone ownership, interest
in losing weight, and consent to participate. Participants were
excluded if they were ever diagnosed with medical conditions
such as diabetes and cancer or if already pregnant, trying to get
pregnant, or lactating. Participants who met the requirements
were invited via short message service (SMS) text messaging
to participate.

M easures

Anthropometric status, diet, and PA were assessed by trained
researchers. Height and weight were measured to the nearest
0.1 cm and 0.01 kg, respectively, using the KERN electronic
weighing scale (model MPB-P with stand). BMI was cal cul ated
asweight (kg)/height (m) using the World Health Organization

(WHO) [17] cutoff points of 25.0 to 29.9 kg/m? for overweight

and =30 kg/m? for obesity. WC was taken at the approximate
midpoint between the lower margin of the last palpablerib and
the top of theiliac crest [18] using a Seca 201 measuring tape
to the nearest 0.1 cm; the WHO cutoff points define 280 cm as
increased risk of metabolic complications and =88 cm as
substantially increased risk of metabolic complications [18].

Tota energy (kcal) average was calculated from two 24-hour
dietary recalls on nonconsecutive days using the Automated
Self-Administered 24-hour dietary recalls (ASA24) system [19].
To determine the nature of a participant’s diet, a culturaly
adapted version of thevalidated 14-item MD questionnaire was
used. Alcohol consumption isforbidden inthe KSA; therefore,
the question pertaining to wine was eliminated, and each
participant received 1 point to properly calculate the MD score
(MDS). The MDSiis calculated by adding up each point given,
with amaximum of 14. The level of adherence was defined as
follows: score 0 to 5, lowest adherence; score 6 to 9, average
adherence; and score = 10, highest adherence [20].

A culturally-relevant self-administered PA questionnaire [21]
was used to assess an individual’s level of PA in terms of total
metabolic equivalent task values (METS); METs levels are
defined as light (<3 METS), moderate (3 to 6 METS), and
vigorous (>6 METS) intensity [22]. A total of 60 min of
moderate-intensity PA daily (eg, biking 10 to 12 miles per hour
[mph] and walking 3 to 4 mph) can facilitate weight loss and
maintenance for people with obesity or overweight [5]. The
MET-min cutoff point of 21680 MET-min per week (60 min
per dayx7 days per weekx4 METS) was used [23] to determine
whether the recommendation was met.

Thefrequency of app use was heuristically determined through
an algorithm (see below) created for Twazon that best calculated
user activity or the frequency of user updates on certain
measures (eg, diet, PA, and weight); time-stamped participant
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datawere continuously downloaded to a secure server using the
following: Number of Active Days Two Weeks
Count=Frequency of Use.

The number of active days was calculated by adding up the
number of days users uploaded their personal updated data. The
2 weeks count was calculated by dividing the number of days
sinceregistered by 7 and then again by 2. These 2 figureswere
then computed as shown above to determine frequency of use.
A score of 14 or less was indicative of how many times users
updated their info in the app; a score under 1 meant less than 1
update every 2 weeks, ascore of 1 meant at least 1 update every
2 weeks, and a maximum score of 14 meant at least 1 update
every day. Frequency of app use was calculated every 2 weeks
and then averaged at the end of the intervention.

To determine the overall usability of the tool, the 10-item
System Usability Scale (SUS) questionnaire [24] was given to
those participants who were labeled as engaged. Final SUS
scores are linked with adjective ratings and acceptability ranges
with a score of >70 being considered as acceptable [25,26].

I ntervention I mplementation Procedure

A total of 3 assessments with a duration of 45 to 60 min were
carried out at baseline, 2 months, and 4 months at 4 different
locations in Riyadh; avoucher for 25 Saudi Arabian Riyals (or
£5) or a small gift was given for participation. At the first
assessment, individuals were interviewed and tutored on how
to use the app. After completing the 2 ASA24 dietary recalls,
participantswere sent alink viaSM S or WhatsApp to download
the app, input persona information, and begin using the toal.
Measures (refer to the subheading M easures) were eval uated at
baseline, 2 months, and 4 months, with the exception of the
SUS and frequency of app use scores, which were analyzed
during the 2 latter assessments; height was measured at basdline.
Remindersto attend the 2 month and 4 month assessmentswere
also sent via SM S text messaging or WhatsA pp.

Statistical Analysis

Changes in the frequency of app use were evaluated using a
repeated measures analysis of variance. Assessing outcome
measures for within-group differences was carried out by the
time-by-group interaction effect, whereas between-group
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differences were attained through contrastive analysis. The P
value significance was set at P<.05 and aBonferroni correction
was used. All analyses were performed using the SPSSversion
24 (SPSS Inc). Power calculations for sample size indicated
that 165 participants would provide 90% power to detect a
difference in means of 7.1 kg. This trandates to a clinically
meaningful change of 10% weight loss using a paired t-test with
a0.05 2-tailed significancelevel. Assuming a 30% attrition rate,
asample of 215 participants was estimated.

Ethics

Ethical approval was obtained from the University of Aberdeen
College of Life Sciences Ethics Review Board and the Scientific
Research Ethics Committeein Riyadh, at King Saud University.
This study complieswith the WHO guidelinesfor the reporting
of health interventions using mobile phones [27].

Results

Baseline Participants

Out of 1028 interested Saudi women, 240 were €eligible and
were invited to participate in the intervention. Figure 1 shows
the flow of participants at baseline, 2 months, and 4 months.

Baseline participants were clinically obese with an average
weight of 81.8 (SD 15.1) kg, WC of 89.0 (SD 11.2) cm, and

BMI of 32.9 (SD 5.6) kg/m?. In total, 49% (117/240) of all
participants with a WC >88 cm were classified as at high risk
of metabolic complications, 29% (69/240) were at risk, and
22% (52/240) had a healthy WC (Table 1).

Energy intake was reported at 1692 (SD 751) calories per day,
andtheaverageMDSwas 7.3 (SD 1.9), indicating medium MD
adherence 68% (162/240). Over 75% of baseline participants
reported little to no consumption of red meat (187/240), butter
(192/240), or carbonated/sugar-sweetened beverages (SSBs,
190/240) and low consumption scores for fruit 21% (50/240)
and fish 17% (41/240), (Figure 2). PA was deemed insufficient
with almost 62% of baseline participants (146/236) not meeting
the recommendation for weight loss; 38% (90/236) met the
recommendation, and 4 women did not complete the PA
guestionnaire.

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 5| €10923 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Alnasser et a

Figure 1. Flow of study participants. * Most common reason for exclusion was having amedical condition such as hypothyroidism. ** Two participants
were excluded because of being on anew diet. *** Five participants’ datawere not included in thefinal analysis because of failure to attend the 2-month
assessment. ****26= 21 users who stayed engaged +5 previously unengaged who became engaged at 4-months.

Completed 2-month
Aszessment

Total (n=66)

Completed 4-month
Assessment

Total (n=47)
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Table 1. Baseline characteristics of the 240 women.

Alnasser et al

Characteristics Baseline values
Age (years), mean (SD) 31 (10)

Body weight (kg), mean (SD) 81.8 (15)

Body massindex (kg/m2), mean (SD) 329 (5)

Overweight (25.0-29.9), n (%) 84 (35)

Obese (230), n (%) 154 (65)

Waist circumference (cm), mean (SD) 89.0 (11)

Normal <80, n (%) 52 (22)

Risk 280, n (%) 69 (29)

High risk =88, n (%) 117 (49)
Energy intake (kcal/d), mean (SD) 1692 (751)
Total Mediterranean diet score (point), mean (SD) 7.26 (2)

Level of adherence, n (%)

Low (<5) 48 (20)

Medium (6-9) 162 (68)

High (=10) 29 (12)

Physical activity (METs2min/week), median (251-75!" percentile) 1109 (334-2570)
Met the Recommendation. 21680 METs-min/ week, n (%) 90 (38)
Lessthan 1680 METs-min/ week, n (%) 146 (62)

3VIETs: metabolic equivalent task values.

Figure 2. The number and percentage of the responses to Mediterranean diet questionnaire.

Use olive all
Consume 4 tablespoons of olve all
Eat wegetabla

Eat fruit

Mon-red meat eater
Mon-butter eater
Mon-sweet beverages
Eat legumes

Eat fish

Reduced sweets

Eat muts

Eat white maat

Eat tomato sauce

Frequency of App Use Scores

o 10 20 0 40 50 &0 70 a0 0 100

]

the app use frequency score; >1 waslabeled as engaged and <1
as unengaged. Users had to have updated their information in

The results of app usage scores were heuristically determined  the app at least 8 times during the 16-week period to be
to comprise 2 groups: engaged and unengaged users (See  considered engaged, which translatesto aminimum of 1 update
Measuresin Methods). The more frequent theinput, the higher  every 2 weeks. Of the 26 total engaged participants, 5 were
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labeled as unengaged at the 2-month assessment, but they
increased their usagein thelast 2 months, which relabeled them
asengaged at the 4-month assessment. No participant went from
being labeled as engaged (at 2 months) to unengaged at 4
months.

Effects of 4-month | ntervention

Anthropometric Changes

Engaged users lost 1.3 (SD 0.6) kg of body weight (P=.03),
significantly reduced WC by 4.9 (SD 1.1) cm (P<.001), and
lowered BMI by 0.6 (SD 0.2). Unengaged users lost 0.2 (SD
0.8) kg of body weight, reduced their WC by 3.0 (SD 0.8) cm,
and exhibited no change in BMI (Table 2).

Diet and Lifestyle Changes

Energy Intake

Engaged users significantly reduced their energy intake by 672
caories per day (P=.002; see Multimedia Appendix 1),
consuming 1470 (SD 535) calories per day, thereby meeting
the reduction requirement [5] for decreasing weight-related
risks. Unengaged users lowered their energy intake by 204
calories per day, consuming 1644 (SD 453) calories per day,
but they failed to meet the requirement for weight loss (Table
2).

Table 2. Summary of effect results after the 4-month intervention.

Alnasser et al

M editerranean Diet

Engaged and unengaged participants had a mean MDS of 8.65
(SD 2.2) and 8.00 (SD 2.7), respectively, indicating a
statistically significant improvement in overall MD adherence
(P=.003). High MD adherence was achieved by 40% (16/40)
of al participants at 4 months, compared with 12% (6/40) at
baseline. Adherence to fruit (Q4; P=.005) and vegetable (Q3;
P=.02) consumption was improved by al participants
collectively. The engaged participants significantly lowered
consumption of sweets and improved MD adherence (P<.001),
whereas the unengaged participants increased their intake and
lowered adherence. Table 3 shows mean MDS and adherence
to MD questions. Multimedia Appendix 2 shows P values and
adherence to MD questions (See Multimedia Appendix 2).

Physical Activity

At baseline, 69% (18/26) of engaged participantsand 61% (8/14)
of unengaged participants did not meet the PA recommendation,
labeling them as inactive. The most common reason given for
physical inactivity at any of the 3 assessments was lack of time.
By 4 months, the engaged participants and unengaged
participants increased their PA by 112 and 48 METs-mins per
week, respectively (Table 2); however, no statistically significant
changes were achieved by either of the 2 groups and neither
met the recommendation (Table 4).

Changes Engaged Unengaged P values
Mean (SD) % Mean (SD) % Within - group  Between - group
difference difference

Body weight (kg) -1.3(0.6) -2 -0.2(0.8) 0 18 34
Waist circumference (cm) 49 (1.1 -5 -3(0.8) -3 <.001 .35
Body mass index (kg/m?) -06(0.2) -2 0(0.2) 0 18 27
Energy (kcal/d) -672(283) -31 —204 (403) -11 .002 30
Adherence to Mediterranean diet score 1.3 (0.5) 18 0.54 (0.5) 7 .003 .39
Physical activity 112 (669) 8 48 (148) 3 a7 49

Table 3. Adherence to Mediterranean diet score.

Level of adherence Engaged (n=26)

Baseline, n (%)

4 months, n (%)

Unengaged (n=14)

Baseline, n (%) 4 months, n (%)

Low (<5) 4 (15) 3(12)
Medium (6-9) 19 (73) 13 (50)
High (=10) 3(12) 10 (39)

2(15) 3()
8(62) 4(31)
3(23) 6 (46)

Table 4. Successrate of adherence to recommended daily physical activity.

Physical activity
Basdline, n (%)

Engaged (n=26)

Unengaged (n=14)

4 months, n (%) Baseline, n (%) 4 months, n (%)

Met the recommendation =1680 METs-min/ week 8 (31

Lessthan 1680 METs-min/ week 18 (69)

7(27)
19 (73)

5 (39)
8(62)

5(39)
8(62)
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System Usability Scale

An average of the SUS scores calculated at 2 months and 4
months was determined for al participants. Engaged and
unengaged users had an average SUS score of 69.3 (SD 10) and
64.3 (SD 8.6), respectively, indicating a marginally high
acceptability rating (approximately >63) closer to an adjective
rating of good (approximately >71.4) than of ok (approximately
>50.9). A more in-depth analysis was carried out in a
triangulated study on the relationship among actual user
experiences, that is, the SUS score from this study,
evidence-informed requirements [14], and potential user
expectations[16], to explorethe users’ primary preferencesand
suggested improvements of the Twazon weight loss app [28].

Discussion

Principal Findings

This pilot study aimed to evaluate the effectiveness of the
Twazon Arabic weight loss app and to determine the feasibility
of implementing it in a weight loss intervention among
overweight and obese Saudi women. Due to a limited sample
size and some methodol ogical concerns, no concrete conclusions
can be made about the effectiveness of the Twazon app. This
study also reveals that the intervention may not be feasible
because of low retention, despite successful recruitment and no
significant differences found in baseline data between
noncompleters and completers. A detailed discussion of these
issues and how they might be avoided follows in this section.

Effectiveness of the Twazon App

System usability was deemed to be of marginaly high
acceptability and those participants who engaged with the app
more frequently, also experienced more successful outcomes.
The engaged users lost an average of 0.2 (SD 0.1) kg by
2-months, and an additional 1.1 (SD 0.5) kg by the end of the
intervention, with a total loss of 2% of baseline weight. This
did not meet the 10% of clinically recommended weight loss
for reducing risk factors associated with obesity, however,
similar findings [29] in a smartphone-based weight-loss
intervention showed an average loss of 1.8 kg after 6-months,
indicating sustainable gradual weight loss over time. By
4-months, the engaged users significantly reduced WC by 4.9
(SD 1.1) cm (P<.001), going from a substantially increased
risk to an increased risk for metabolic complications, and
representing progress toward clinically significant weight-loss.

Energy intake and daily diet choices seem to have been
positively influenced by increased interaction with the app. By
the end of the intervention, engaged users reported an average
intake of 1470 (SD 535) calories per day, representing the
recommended daily intake of 1200-1600 calories per day for
achieving weight loss [30]. Although overweight and obese
women often underreport their energy intake [31], the ASA24
can be a useful tool for determining the dietary intake of this
population; Widamen and colleagues [32] found only a 5%
difference between energy reported and actual energy consumed.
Despite the associations between obesity and the issue of
underestimating, this study considered the process of
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self-monitoring to be more important than the accuracy of
reported dietary intake [33].

MD adherencerevealed that therate of positive MD adjustment
increased after 4-months for those who engaged with the app.
Engaged participants reported consuming very little red meat,
butter or carbonated and SSBs at baseline and 4-months, with
small improvements made for the latter two. At 4-months the
engaged participants were more successful at increasing or
maintaining MD adherence with the most notable declines in
adherence being for the consumption of sweets and SSBs.
Changing trends in Saudi food choices that may contribute to
the obesity problem should be considered for their role in
health-related outcomes; for instance, some highly popular,
foreign foods such as high-fat processed cheese products and
spreads [34,35] may not have been reported because of their
absence on the MD questionnaire. The low reporting of SSB
consumption in this study is also questionable as research
conducted in the KSA reported that at least 46% of adults are
consuming one or two soft drinks, energy drinks and/or sweet
beverages a day [36-38]. A preexisting knowledge of SSBs
being associated with increased obesity [39] may have had an
influence on low-reporting, however, it is also possible the
guestion was not understood to include fruit drinks, juices or
syrup-flavored coffee beverages which contain excessive
amounts of sugar [40-42].

The unengaged users experienced some progress in diet by
decreasing caloric intake by 204 (SD 403) calories per day and
lost 0.2 (SD 0.8) kg of body weight. These results could be
attributed to awareness-induced outcomes. A review study [43]
indicated that participants were more conscious of certain diet
and lifestyle habits after the intervention, despite not having
used the app because of the information they received during
the assessments and questionnaires. In terms of PA
improvements, the lack of significant differences was not
unexpected for 2 main reasons. first, a meta-analysis of
weight-loss apps showed no significant changesin PA [12], and
second, three-quarters of Saudi women are characterized as
insufficiently active [44], ranking as the least physically active
worldwide. Causes for the lack of PA in the KSA include an
absence of locations designed for general PA such assidewalks
or green spaces and very limited options for female-oriented
PA; only high-cost gyms or sports clubs exist which means that
normal daily walking or aerobic movement is not a common
activity for either gender [45].

Feasibility of the Twazon | ntervention

Although high recruitment rates were achieved (n=240
participants, or 10% of the original recruitment target) only
17% of the sample was retained. It is difficult to identify the
exact reasons for attrition; however, there are severd
possibilities. Seed and colleagues suggest that high recruitment
rates have the potential to have a negative effect on retention
rates, such as individuals initially participating but not
committing to the full duration of an intervention [46]. Whether
or not a participant had the intent to commit or was actually
prepared to devote the necessary work to begin losing weight
was hot assessed before beginning the current study. Being
interested in losing weight was a requisite but may not have
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been an adequate indicator of what a participant was willing to
invest in terms of behavior change and self-monitoring. A
readiness questionnaire that al so indicates what the commitment
potentially could entail in terms of time and effort might assist
in evaluating this. Participants who are new to lifestyle
modification or weight loss may have felt unprepared, thereby
affecting retention [47].

High attrition may be also explained by motivation; very little
isknown about what drives a Saudi man or woman to participate
in aweight loss intervention. In line with this, an aversion to
goals perceived as not being robust enough or disappointing
[48,49] may have demotivated participants. During recruitment,
many women reported losing interest in the intervention dueto
dissatisfaction with the goal of a10% loss of total body weight
[50,51]. Other app-based weight-loss interventions have found
that many participants with obesity discontinued app useif the
initial amount of weight lost was unsatisfactory [52,53].
Although Foster [48] and other studies [49,54] found that a
weight-loss goal of 22-34% was expected and perceived asmore
motivating, attainment of 50% of said goal resulted in positive
physica and psychosocial effects. If less-than-satisfactory
weight loss goals can still be beneficial to obese individuals,
then there may be a need for cognitive intervention aimed at
improving personal body image and reducing the importance
of weight as a number.

The amount of personal contact had with researchers could also
have had an effect on a participant’s adherence to the Twazon
intervention. Weight loss interventions delivered via mobile
phonethat also included daily personal contact by those carrying
out the intervention were found to be more effective than a
stand-alone app [55]. Although there have not been any studies
conducted in the KSA assessing the effect of personal contact,
Aroian and colleagues' longitudinal study [56] in the United
States states that explored the efficacy and inefficacy of
strategies used to recruit and retain Arab Muslim immigrant
women and their children for research. Their results indicated
that personal contact with data collectors that they trusted and
had good rapport with, was the most important motivator for
adherence to the study. This should be explored by future
research, as these findings may hold true in Arab nations like
the KSA, and perhaps in other high-context communication
cultures[57,58] that place substantial value on the community.

Alnasser et al

Strengthsand Limitations

The Twazon weight loss app intervention is, to the best of our
knowledge, the first of its kind in the Gulf region, and unique
in its focus on adult Saudi women, in its use of an original
Arabic weight loss app, and in its development being in
compliance with EIPs and behavior change techniques for
weight-loss. This study is not without its limitations, which
include: (1) a lack of control group, (2) recruitment that
combined traditional methods with sociad media, (3)
discrepancies between changes in weight and WC, (4) normal
fluctuations in body weight changes was not considered, (5)
possible underreporting of energy intake, and finaly, (6) no
validated index of app use was available. Future research should
be aware of these limitationswhen designing protocol for similar
studies so that more conclusive evidence can support the
findings.

Conclusions

The study set out to evaluate the effectiveness of the
culturally-adapted and evidence-informed Arabic Twazon app
which was devel oped to promote weight loss through lifestyle
modification, and to determine the feasibility of using said app
in an intervention conducted among obese and overweight Saudi
women. Although some positive outcomes of change were
observed, limited sample size did not allow for any concrete
conclusionsto be established from the current study’s findings,
and therefore, the effectiveness of Twazon cannot be confirmed.
Whether the complexity of the Twazon app’s multicomponent
features was encouraging of weight loss or overly demanding
on the participants is aso still unknown. In regards to the
feasibility of the Twazon app intervention, retention was
challenging, and for this reason it is not certain if app-enabled
mobile phone technology should be used in weight-loss
interventions among the target population; researchers should
conduct more in-depth exploratory analysis of potential issues
before designing clinical trials. Regarding local policy in the
KSA, asubstantial increasein the availability of PA-promoting
environments and the integration of health-and-diet education
needsto beimplemented for all citizens of all agesif the obesity
epidemicisto be effectively managed. Future studies are sorely
needed in and around the Middle East aswell asamong similar
populations found outside the region.
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