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Abstract
Background: By 2022, it is estimated that the rate of female obesity (78%) in Saudi Arabia will almost double that of males
(41%). Despite being mainly attributed to poor diet, sedentary lifestyle, and a lack 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 a weight 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 changes in 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 Arabia and similar populations.
(JMIR Mhealth Uhealth 2019;7(5):e10923) doi: 10.2196/10923
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Introduction
Background
The prevalence of obesity in the Gulf region has become a
serious public health issue, with the Kingdom of Saudi Arabia
http://mhealth.jmir.org/2019/5/e10923/
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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
obesity more than men with current rates at 42% and 31%,
respectively [2]. Projection studies on the increasing rate of
obesity have anticipated a steady rise for both genders but more
so for women; by 2022, 78% of females compared with 41%
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of males will be obese [3]. Studies have attributed the growing
epidemic for Saudi women to a variety 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 Arabia is characterized by shifts in dietary
patterns toward 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 also 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 appropriate intervention
design that includes behavior modification is needed for Saudis
with obesity [6,10,11]. The worldwide popularity of mobile
technology has provided a unique 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 loss and 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,
this pilot study aimed to evaluate the effectiveness and feasibility
of a complex 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 a 4-month period, outcomes of change in nutritional status,
including weight loss, body mass index (BMI) and waist
circumference (WC), as well as lifestyle habits including 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.
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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
requirements included the following: 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.

Measures
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 calculated
as weight (kg)/height (m) using the World Health Organization
(WHO) [17] cutoff points of 25.0 to 29.9 kg/m2 for overweight
and ≥30 kg/m2 for obesity. WC was taken at the approximate
midpoint between the lower margin of the last palpable rib and
the top of the iliac crest [18] using a Seca 201 measuring tape
to the nearest 0.1 cm; the WHO cutoff points define ≥80 cm as
increased risk of metabolic complications and ≥88 cm as
substantially increased risk of metabolic complications [18].
Total 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 culturally
adapted version of the validated 14-item MD questionnaire was
used. Alcohol consumption is forbidden in the KSA; therefore,
the question pertaining to wine was eliminated, and each
participant received 1 point to properly calculate the MD score
(MDS). The MDS is calculated by adding up each point given,
with a maximum 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 ≥1680 MET-min per week (60 min
per day×7 days per week×4 METs) was used [23] to determine
whether the recommendation was met.
The frequency 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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data were 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
since registered by 7 and then again by 2. These 2 figures were
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, a score 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].

Intervention Implementation 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; a voucher 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,
participants were sent a link via SMS or WhatsApp to download
the app, input personal information, and begin using the tool.
Measures (refer to the subheading Measures) were evaluated 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 baseline.
Reminders to attend the 2 month and 4 month assessments were
also sent via SMS text messaging or WhatsApp.

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 a Bonferroni correction
was used. All analyses were performed using the SPSS version
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 translates to a clinically
meaningful change of 10% weight loss using a paired t-test with
a 0.05 2-tailed significance level. Assuming a 30% attrition rate,
a sample 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 Committee in Riyadh, at King Saud University.
This study complies with the WHO guidelines for 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/m2. 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,
and the average MDS was 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
questionnaire.
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Figure 1. Flow of study participants. *Most common reason for exclusion was having a medical condition such as hypothyroidism. **Two participants
were excluded because of being on a new diet. ***Five participants’ data were not included in the final 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.
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Table 1. Baseline characteristics of the 240 women.
Characteristics

Baseline values

Age (years), mean (SD)

31 (10)

Body weight (kg), mean (SD)

81.8 (15)

Body mass index (kg/m2), mean (SD)

32.9 (5)

Overweight (25.0-29.9), n (%)

84 (35)

Obese (≥30), n (%)

154 (65)

Waist circumference (cm), mean (SD)

89.0 (11)

Normal <80, n (%)

52 (22)

Risk ≥80, 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 (%)

a

Low (≤5)

48 (20)

Medium (6-9)

162 (68)

High (≥10)

29 (12)

Physical activity (METsa-min/week), median (25th-75th percentile)

1109 (334-2570)

Met the Recommendation. ≥1680 METs-min/ week, n (%)

90 (38)

Less than 1680 METs-min/ week, n (%)

146 (62)

METs: metabolic equivalent task values.

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

Frequency of App Use Scores
The results of app usage scores were heuristically determined
to comprise 2 groups: engaged and unengaged users (See
Measures in Methods). The more frequent the input, the higher
http://mhealth.jmir.org/2019/5/e10923/
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as unengaged. Users had to have updated their information in
the app at least 8 times during the 16-week period to be
considered engaged, which translates to a minimum of 1 update
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 usage in the last 2 months, which relabeled them
as engaged 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 Intervention
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
calories 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).

Mediterranean 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 all 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 all 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 participants and 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).

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

Engaged

Unengaged

P values

Mean (SD)

%

Mean (SD)

%

Within group
difference

Between group
difference

Body weight (kg)

–1.3 (0.6)

–2

–0.2 (0.8)

0

.18

.34

Waist circumference (cm)

–4.9 (1.1)

–5

–3 (0.8)

–3

<.001

.35

Body mass index (kg/m2)

–0.6 (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

.77

.49

Table 3. Adherence to Mediterranean diet score.
Level of adherence

Engaged (n=26)

Unengaged (n=14)

Baseline, n (%)

4 months, n (%)

Baseline, n (%)

4 months, n (%)

Low (≤5)

4 (15)

3 (12)

2 (15)

3 (23)

Medium (6-9)

19 (73)

13 (50)

8 (62)

4 (31)

High (≥10)

3 (12)

10 (39)

3 (23)

6 (46)

Table 4. Success rate of adherence to recommended daily physical activity.
Physical activity

Engaged (n=26)

Unengaged (n=14)

Baseline, n (%)

4 months, n (%)

Baseline, n (%)

4 months, n (%)

Met the recommendation ≥1680 METs-min/ week

8 (31)

7 (27)

5 (39)

5 (39)

Less than 1680 METs-min/ week

18 (69)

19 (73)

8 (62)

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 all 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 explore the users’ primary preferences and
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 methodological 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 marginally 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 adherence revealed that the rate 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
question 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 changes in 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 as sidewalks
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 Intervention
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 several
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 not assessed before beginning the current study. Being
interested in losing weight was a requisite but may not have
JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 5 | e10923 | p. 7
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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 also 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
is known about what drives a Saudi man or woman to participate
in a weight 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 due to
dissatisfaction with the goal of a 10% loss of total body weight
[50,51]. Other app-based weight-loss interventions have found
that many participants with obesity discontinued app use if 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 as more
motivating, attainment of 50% of said goal resulted in positive
physical 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
phone that 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

Strengths and 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 social 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 finally, (6) no
validated index of app use was available. Future research should
be aware of these limitations when 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 developed 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
conclusions to 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 also 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, a substantial increase in the availability of PA-promoting
environments and the integration of health-and-diet education
needs to be implemented for all citizens of all ages if the obesity
epidemic is to be effectively managed. Future studies are sorely
needed in and around the Middle East as well as among similar
populations found outside the region.

Acknowledgments
The authors extend their appreciation to the Research and Development Office-Ministry of Education for funding this research
work, through project number (HQI-001).

Conflicts of Interest
None declared.

Multimedia Appendix 1
Repeated measure analysis of variance (ANOVA) analyses of 4-month weight loss intervention for the engaged users (n=26)
andunengaged users (n=14).
[PDF File (Adobe PDF File), 78KB-Multimedia Appendix 1]

http://mhealth.jmir.org/2019/5/e10923/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 5 | e10923 | p. 8
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Alnasser et al

Multimedia Appendix 2
Results of repeated measure analysis of variance (ANOVA) of the Mediterranean diet Scores for the engaged users (n=26) and
unengaged users (n=14).
[PDF File (Adobe PDF File), 71KB-Multimedia Appendix 2]

References
1.

2.
3.
4.
5.
6.

7.
8.

9.
10.

11.

12.

13.

14.

15.
16.

17.
18.
19.

20.

DeNicola E, Aburizaiza O, Siddique A. Doi.org. Obesity and public health in the Kingdom of Saudi Arabia URL:https:/
/www.degruyter.com/view/j/reveh.2015.30.issue-3/reveh-2015-0008/reveh-2015-0008.xml [accessed 2019-05-14] [WebCite
Cache ID 78NVRnuYf]
World Health Organization. Global health observatory data repository URL:http://apps.who.int/gho/data/node.main.
A900A?lang=en [accessed 2018-05-02] [WebCite Cache ID 6z6dAy2bs]
Al-Quwaidhi AJ, Pearce MS, Critchley JA, Sobngwi E, O'Flaherty M. Trends and future projections of the prevalence of
adult obesity in Saudi Arabia, 1992-2022. East Mediterr Health J 2014 Oct;20(10):589-595. [Medline: 25356689]
Popkin B. Global nutrition dynamics: the world is shifting rapidly toward a diet linked with noncommunicable diseases.
Am J Clin Nutr 2006 Aug;84(2):289-298. [doi: 10.1093/ajcn/84.1.289] [Medline: 16895874]
Al-Khaldi Y. Obesity in Saudi Arabia………gaps in research. Saudi J Obesity 2014;2(1):1. [doi: 10.4103/2347-2618.137562]
Centre for Public Health Excellence at NICE (UK), National Collaborating Centre for Primary Care (UK). The National
Institute for Health and Care Excellence. 2006 Jan 1. Obesity: the prevention, identification, assessment and management
of overweight and obesity in adults and children [Internet] URL:https://www.nice.org.uk/guidance/cg189/evidence/
obesity-update-appendix-m-pdf-6960327447 [accessed 2019-05-14] [WebCite Cache ID 78NWJXAru]
Al-Khaldi Y. Bariatric surgery in Saudi Arabia: the urgent need for standards. Saudi J Obesity 2016;4(1):1. [doi:
10.4103/2347-2618.184930]
Magro DO, Geloneze B, Delfini R, Pareja BC, Callejas F, Pareja JC. Long-term weight regain after gastric bypass: a 5-year
prospective study. Obes Surg 2008 Jun;18(6):648-651 [FREE Full text] [doi: 10.1007/s11695-007-9265-1] [Medline:
18392907]
Karmali S, Brar B, Shi X, Sharma AM, de Gara C, Birch DW. Weight recidivism post-bariatric surgery: a systematic review.
Obes Surg 2013 Nov;23(11):1922-1933. [doi: 10.1007/s11695-013-1070-4] [Medline: 23996349]
US Preventive Services Task Force, Bibbins-Domingo K, Grossman DC, Curry SJ, Davidson KW, Epling JW, et al.
Screening for and management of obesity in adults: US Preventive Services Task Force recommendation statement. J Am
Med Assoc 2017 Jan 24;317(4):407-414. [doi: 10.1001/jama.2016.20325] [Medline: 28118461]
Alfadda AA, Al-Dhwayan MM, Alharbi AA, Al Khudhair BK, Al Nozha OM, Al-Qahtani NM, et al. The Saudi clinical
practice guideline for the management of overweight and obesity in adults. Saudi Med J 2016 Oct;37(10):1151-1162 [FREE
Full text] [doi: 10.15537/smj.2016.10.14353] [Medline: 27652370]
Flores MG, Granado-Font E, Ferré-Grau C, Montaña-Carreras X. Mobile phone apps to promote weight loss and increase
physical activity: a systematic review and meta-analysis. J Med Internet Res 2015;17(11):e253 [FREE Full text] [doi:
10.2196/jmir.4836] [Medline: 26554314]
Communications and Information Technology Commission. ICT Indicators End of 2017 Q2 Report URL:https://www.
citc.gov.sa/en/indicators/Indicators%20of%20Communications%20and%20Information%20Techn/ICTIndicators-Q22017En.
pdf#search=CITC%2C%20Q2%202017 [accessed 2017-02-05] [WebCite Cache ID 78L3OlBXZ]
Alnasser AA, Amalraj RE, Sathiaseelan A, Al-Khalifa AS, Marais D. Do Arabic weight-loss apps adhere to evidence-informed
practices? Transl Behav Med 2016 Dec;6(3):396-402 [FREE Full text] [doi: 10.1007/s13142-015-0347-7] [Medline:
27528528]
Alnasser A, Sathiaseelan A, Al-Khalifa A, Marais D. Development of 'Twazon': an Arabic app for weight loss. JMIR Res
Protoc 2016 May 16;5(2):e76 [FREE Full text] [doi: 10.2196/resprot.5497] [Medline: 27185568]
Alnasser AA, Alkhalifa AS, Sathiaseelan A, Marais D. What overweight women want from a weight loss app: a qualitative
study on Arabic women. JMIR Mhealth Uhealth 2015;3(2):e41 [FREE Full text] [doi: 10.2196/mhealth.4409] [Medline:
25993907]
World Health Organization. BMI classification URL:http://apps.who.int/bmi/index.jsp?introPage=intro_3.html[WebCite
Cache ID 6z6hWlsO1]
National Department of Health South Africa. Waist Circumference and Waist-Hip Ratio : Report of a WHO expert
Consultation, Geneva, 8-11 December 2008. Geneva: World Health Organization; 2020.
Subar AF, Kirkpatrick SI, Mittl B, Zimmerman TP, Thompson FE, Bingley C, et al. The Automated Self-Administered
24-hour dietary recall (ASA24): a resource for researchers, clinicians, and educators from the National Cancer Institute. J
Acad Nutr Diet 2012 Aug;112(8):1134-1137 [FREE Full text] [doi: 10.1016/j.jand.2012.04.016] [Medline: 22704899]
Martínez-González MA, García-Arellano A, Toledo E, Salas-Salvadó J, Buil-Cosiales P, Corella D, et al. A 14-item
Mediterranean diet assessment tool and obesity indexes among high-risk subjects: the PREDIMED trial. PLoS One
2012;7(8):e43134 [FREE Full text] [doi: 10.1371/journal.pone.0043134] [Medline: 22905215]

http://mhealth.jmir.org/2019/5/e10923/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 5 | e10923 | p. 9
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
21.

22.

23.

24.
25.
26.
27.

28.

29.

30.
31.
32.

33.

34.

35.

36.
37.
38.

39.
40.

41.
42.
43.

Al-Hazzaa HM, Musaiger AO, ATLS Research Group. Arab Teens Lifestyle Study (ATLS): objectives, design, methodology
and implications. Diabetes Metab Syndr Obes 2011;4:417-426 [FREE Full text] [doi: 10.2147/DMSO.S26676] [Medline:
22253540]
Ainsworth BE, Haskell WL, Herrmann SD, Meckes N, Bassett DR, Tudor-Locke C, et al. 2011 Compendium of Physical
Activities: a second update of codes and MET values. Med Sci Sports Exerc 2011 Aug;43(8):1575-1581. [doi:
10.1249/MSS.0b013e31821ece12] [Medline: 21681120]
Al-Hazzaa HA, Abahussain NA, Al-Sobayel HI, Qahwaji DM, Musaiger AO. Physical activity, sedentary behaviors and
dietary habits among Saudi adolescents relative to age, gender and region. Int J Behav Nutr Phys Act 2011 Dec 21;8(1):140
[FREE Full text] [doi: 10.1186/1479-5868-8-140] [Medline: 22188825]
Brooke J. SUS-a quick and dirty usability scale. In: Usability Evaluation In Industry. Florida, United States: CRC Press;
Jun 1, 1996:4-7.
Bangor A, Kortum P, Miller J. Determining what individual SUS scores mean: adding an adjective rating scale. J Usability
Stud 2009 Jan 1 [FREE Full text]
Bangor A, Kortum P, Miller J. An empirical evaluation of the System Usability Scale. Int J Hum Comput Interact. ?
2008;24(6):594. [doi: 10.1080/10447310802205776]
Agarwal S, LeFevre AE, Lee J, L'Engle K, Mehl G, Sinha C, et al. Guidelines for reporting of health interventions using
mobile phones: mobile health (mHealth) evidence reporting and assessment (mERA) checklist. Br Med J 2016;352:i1174.
[Medline: 26988021]
Alnasser A, Kyle J, Alkhalifah A, Marais D. Relationship between evidence requirements, user expectations, and actual
experiences: usability evaluation of the Twazon Arabic weight loss app. JMIR Hum Factors 2018 Apr 17;5(2):e16 [FREE
Full text] [doi: 10.2196/humanfactors.9765] [Medline: 29666042]
Allen JK, Stephens J, Dennison HC, Stewart KJ, Hauck S. Randomized controlled pilot study testing use of smartphone
technology for obesity treatment. J Obes 2013;2013:151597 [FREE Full text] [doi: 10.1155/2013/151597] [Medline:
24392223]
Peterkin BB. Dietary guidelines for Americans, 1990 edition. J Am Diet Assoc 1990 Dec;90(12):1725-1727. [Medline:
2131342]
Wehling H, Lusher J. People with a body mass index 30 under-report their dietary intake: a systematic review. J Health
Psychol 2017 Jul 1:1359105317714318. [doi: 10.1177/1359105317714318] [Medline: 28810493]
Widaman AM, Keim NL, Burnett DJ, Miller B, Witbracht MG, Widaman KF, et al. A potential tool for clinicians; evaluating
a computer-led dietary assessment method in overweight and obese women during weight loss. Nutrients 2017 Mar 1;9(3)
[FREE Full text] [doi: 10.3390/nu9030218] [Medline: 28257040]
Carter MC, Burley VJ, Nykjaer C, Cade JE. Adherence to a smartphone application for weight loss compared to website
and paper diary: pilot randomized controlled trial. J Med Internet Res 2013 Apr 15;15(4):e32 [FREE Full text] [doi:
10.2196/jmir.2283] [Medline: 23587561]
Hussey M. Bord Bia - Irish Food Board. The Cheese market in Saudi Arabia reviewed URL:http://www.bordbia.ie/industry/
manufacturers/insight/alerts/Pages/TheCheesemarketinSaudiArabiareviewed.aspx?year=2014&wk=29 [accessed 2017-02-05]
[WebCite Cache ID 6z6fr0RW4]
Moradi-Lakeh M, El Bcheraoui C, Afshin A, Daoud F, AlMazroa MA, Al Saeedi M, et al. Diet in Saudi Arabia: findings
from a nationally representative survey. Public Health Nutr 2017 Apr;20(6):1075-1081. [doi: 10.1017/S1368980016003141]
[Medline: 27974061]
Alsunni AA, Badar A. Energy drinks consumption pattern, perceived benefits and associated adverse effects amongst
students of University of Dammam, Saudi Arabia. J Ayub Med Coll Abbottabad 2011;23(3):3-9. [Medline: 23272423]
Faris MA. Patterns of caffeinated energy drinks consumption among adolescents and adults in Hail, Saudi Arabia. Food
Nutr Sci 2014;05(02):158-168. [doi: 10.4236/fns.2014.52021]
Majeed F. Association of BMI with diet and physical activity of female medical students at the University of Dammam,
Kingdom of Saudi Arabia. J Taibah Univ Sci 2015 Jun;10(2):188-196. [doi: 10.1016/j.jtumed.2014.11.004] [Medline:
27974061]
Epuru S, Shammary M. Nutrition knowledge and its impact on food choices among the students of Saudi Arabia. IOSR J
Biotechnol Biochem 2014 Jun;13(1):68-74. [doi: 10.9790/0853-13156874]
Action on Sugar. 2016 Jan 1. Shocking amount of sugar found in many hot flavoured drinks URL:http://www.
actiononsugar.org/news-centre/surveys/2016/shocking-amount-of-sugar-found-in-many-hot-flavoured-drinks.html [accessed
2019-05-15] [WebCite Cache ID 78NZoe7LO]
Wilson T, Dahl R, Temple N. Beverage tends affect future nutritional health impact. In: Beverage Impacts on Health and
Nutrition. New York, NY: Springer International Publishing; Jan 1, 2016:351-358.
Gill JM, Sattar N. Fruit juice: just another sugary drink? Lancet Diabetes Endocrinol 2014 Jun;2(6):444-446. [doi:
10.1016/S2213-8587(14)70013-0] [Medline: 24731678]
Semper HM, Povey R, Clark-Carter D. A systematic review of the effectiveness of smartphone applications that encourage
dietary self-regulatory strategies for weight loss in overweight and obese adults. Obes Rev 2016 Dec;17(9):895-906 [FREE
Full text] [doi: 10.1111/obr.12428] [Medline: 27192162]

http://mhealth.jmir.org/2019/5/e10923/

XSL• FO
RenderX

Alnasser et al

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 5 | e10923 | p. 10
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.
55.

56.
57.
58.

Alnasser et al

Al-Zalabani AH, Al-Hamdan NA, Saeed AA. The prevalence of physical activity and its socioeconomic correlates in
Kingdom of Saudi Arabia: A cross-sectional population-based national survey. J Taibah Univ Sci 2015 Jun 14;10(2):208-215
[FREE Full text] [doi: 10.1016/j.jtumed.2014.11.001]
Sidawi B, Alhariri MT, Albaker WI. Creating a healthy built environment for diabetic patients: the case study of the eastern
province of the Kingdom of Saudi Arabia. Glob J Health Sci 2014 Apr 14;6(4):136-147 [FREE Full text] [doi:
10.5539/gjhs.v6n4p136] [Medline: 24999135]
Seed M, Juarez M, Alnatour R. Improving recruitment and retention rates in preventive longitudinal research with adolescent
mothers. J Child Adolesc Psychiatr Nurs 2009 Aug;22(3):150-153. [doi: 10.1111/j.1744-6171.2009.00193.x] [Medline:
19702968]
Laing BY, Mangione CM, Tseng CH, Leng M, Vaisberg E, Mahida M, et al. Effectiveness of a smartphone application for
weight loss compared with usual care in overweight primary care patients: a randomized, controlled trial. Ann Intern Med
2014 Nov 18;161(10 Suppl):S5-12 [FREE Full text] [doi: 10.7326/M13-3005] [Medline: 25402403]
Foster GD, Wadden TA, Vogt RA, Brewer G. What is a reasonable weight loss? Patients' expectations and evaluations of
obesity treatment outcomes. J Consult Clin Psychol 1997 Feb;65(1):79-85. [Medline: 9103737]
Pétré B, Scheen A, Ziegler O, Donneau AF, Dardenne N, Husson E, et al. Weight loss expectations and determinants in a
large community-based sample. Prev Med Rep 2018 Dec;12:12-19 [FREE Full text] [doi: 10.1016/j.pmedr.2018.08.005]
[Medline: 30116705]
National Heart, Lung, and Blood Institute NHLBI Obesity Education Initiative Expert Panel. Clinical guidelines on the
identification, evaluation, and treatment of overweight and obesity in adults: executive summary. Expert Panel on the
Identification, Evaluation, and Treatment of Overweight in Adults. Am J Clin Nutr 1998 Oct;68(4):899-917. [doi:
10.1093/ajcn/68.4.899] [Medline: 9771869]
McQuigg M, Brown JE, Broom J, Laws RA, Reckless JP, Noble PA, et al. The Counterweight programme: prevalence of
CVD risk factors by body mass index and the impact of 10% weight change. Obes Res Clin Pract 2008 Mar;2(1):I-II. [doi:
10.1016/j.orcp.2008.01.002] [Medline: 24351674]
Chin SO, Keum C, Woo J, Park J, Choi HJ, Woo JT, et al. Successful weight reduction and maintenance by using a
smartphone application in those with overweight and obesity. Sci Rep 2016 Dec 7;6(8):34563-31076 [FREE Full text] [doi:
10.1038/srep34563] [Medline: 27819345]
Kozak AT, Buscemi J, Hawkins MA, Wang ML, Breland JY, Ross KM, et al. Technology-based interventions for weight
management: current randomized controlled trial evidence and future directions. J Behav Med 2017 Feb;40(1):99-111
[FREE Full text] [doi: 10.1007/s10865-016-9805-z] [Medline: 27783259]
Jeffery RW, Wing RR, Mayer RR. Are smaller weight losses or more achievable weight loss goals better in the long term
for obese patients? J Consult Clin Psychol 1998 Aug;66(4):641-645. [doi: 10.1037//0022-006X.66.4.641] [Medline: 9735580]
Schippers M, Adam PC, Smolenski DJ, Wong HT, de Wit JB. A meta-analysis of overall effects of weight loss interventions
delivered via mobile phones and effect size differences according to delivery mode, personal contact, and intervention
intensity and duration. Obes Rev 2017 Dec;18(4):450-459. [doi: 10.1111/obr.12492] [Medline: 28187246]
Aroian KJ, Katz A, Kulwicki A. Recruiting and retaining Arab Muslim mothers and children for research. J Nurs Scholarsh
2006;38(3):255-261 [FREE Full text] [Medline: 17044343]
Zaharna R. Understanding cultural preferences of Arab communication patterns. Public Relat Rev 1995 Sep;21(3):241-255.
[doi: 10.1016/0363-8111(95)90024-1]
Feghali E. Arab cultural communication patterns. Int J Intercult Relat 1997 Aug;21(3):345-378. [doi:
10.1016/S0147-1767(97)00005-9]

Abbreviations
ASA24: Automated Self-Administered 24-hour dietary recalls
BMI: body mass index
EIP: evidence-informed practice
KSA: Kingdom of Saudi Arabia
MD: Mediterranean diet
MDS: Mediterranean diet score
METs: metabolic equivalent task values
mHealth: mobile health
mph: miles per hour
PA: physical activity
SMS: short message service
SSB: sugar-sweetened beverage
SUS: System Usability Scale
WC: waist circumference
WHO: World Health Organization
http://mhealth.jmir.org/2019/5/e10923/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 5 | e10923 | p. 11
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Alnasser et al

Edited by G Eysenbach; submitted 02.05.18; peer-reviewed by JY Kim, PH Lin; comments to author 07.06.18; revised version received
02.11.18; accepted 10.02.19; published 28.05.19
Please cite as:
Alnasser A, Kyle J, Aloumi N, Al-Khalifa A, Marais D
The Twazon Arabic Weight Loss App: App-Based Intervention for Saudi Women With Obesity
JMIR Mhealth Uhealth 2019;7(5):e10923
URL: http://mhealth.jmir.org/2019/5/e10923/
doi: 10.2196/10923
PMID: 31140444

©Aroub Alnasser, Janet Kyle, Najla Aloumi, Abdulrahman Al-Khalifa, Debbi Marais. Originally published in JMIR Mhealth
and Uhealth (http://mhealth.jmir.org), 28.05.2019. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR mhealth and uhealth, is properly cited. The
complete bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and
license information must be included.

http://mhealth.jmir.org/2019/5/e10923/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2019 | vol. 7 | iss. 5 | e10923 | p. 12
(page number not for citation purposes)

