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Abstract

Background: Overweight and obesity, as defined by the World Health Organization, correspond to BMI values of 25-29.9
kg/m? for overweight and =30 kg/m? for obesity. Both conditions remain major public health challenges worldwide due to their
strong link with type 2 diabetes, cardiovascular disease, and hypertension, which place a heavy clinical and economic burden on
health care systems. In Canada, obesity rates are notably high, with vulnerable populations disproportionately affected due to
socioeconomic barriers, limited accessto preventive care, and higher comorbidity rates. Cal orie-counting M obile health (mHealth)
apps support dietary self-monitoring and weight control; however, varied designs and evidence complicate assessment of feasibility
and effectiveness.

Objective: This study aimed to systematically evaluate the structure and content of 46 calorie-counting apps, identify factors
related to their acceptability and feasibility among adults living with obesity or weight-related chronic diseases, and formulate
evidence-based recommendations for app developers, clinicians, and researchers.

M ethods: We conducted a scoping review of papers on calorie-counting apps published between January 2013 and March 2024.
We identified 771 records and applied the PRISMA-ScR (Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews) eligibility criteria. Data on app functions, features, user engagement, and acceptability and
feasibility among adults with overweight or related chronic conditions were synthesized to generate practical recommendations
for designing and clinically implementing cal orie-counting apps.

Results: A total of 68 studies met the inclusion criteria. Randomized controlled trials (23/68, 34%) and cohort studies (16/68,
24%) were the most common designs. Most studies targeted adults with overweight or obesity (53/68, 78%), while diabetes and
hypertension were less frequently represented. In total, 46 distinct calorie-counting apps were identified, with MyFitnessPal and
Lose It! being the most frequently studied. Nearly all apps (45/46, 98%) offered calorie logging, often through manual entry
supported by food databases, and about half included goal -setting features. The most cited acceptability factorswere personalization,
automation, user-friendly design, and data sharing with health care professionals; barriersincluded technical issues, limited food
databases, and manual entry. Adherence declined over time. For example, self-monitoring with MyFitnessPal decreased from
5.4 t0 1.4 days per week from weeks 4 to 12, while use of Lose It! dropped to 4 days per week by the end of 12 weeks. Twelve
recommendations were developed to enhance the feasibility and acceptability of calorie-counting apps for people living with
weight-related chronic diseases.
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Conclusions:
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Calorie-counting apps hold potential as tools for supporting individuals living with obesity and weight-related

chronic diseases. To improve clinical usability, app devel opers should enhance engagement via personalization and automation,
ensuring food database comprehensiveness, and minimizing tracking effort. Further research should validate effectiveness and
strategies for sustaining adherence, thereby informing development of user-friendly mHealth interventions.

(JMIR Mhealth Uhealth 2026;14:e64139) doi: 10.2196/64139
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Introduction

One of the major challenges that health care systems around
theworld are currently facing isthe prevalence of weight-related
chronic diseases [1]. According to the World Health
Organization, an estimated 2.5 billion adults aged 18 years and
older were living with overweight, and 890 million were living
with obesity in 2022. This corresponds to 43% and 16% of the
adult population being overweight or obese, respectively. In
Canada, the prevalence of obesity iseven higher, with just over
26% of Canadians having a BMI of 30 or above in 2016 [2].
These Canadian statistics vary greatly within the country, with
Atlantic provinces showing the highest figures. Notably, New
Brunswick currently has the highest rates of obesity at 34.1%.
Whilethere can be many contributing factors, low income (42%
of households earning less than CAD $60,000 [US $43,842] a
year), low education rates (40% of the population having not
completed postsecondary studies), and poor health behaviors
account for the most significantly lacking determinants of health
[3]. Thesefiguresareworrisome not only because of their drastic
increase within the past 30 years [2], but also due to the
well-established link between obesity and several health
conditions, notably type 2 diabetes, cardiovascular diseases,
and hypertension [4-6]. These weight-related chronic illnesses
all lead to significant costs for society [7].

Tackling the epidemic of obesity and weight-related chronic
diseases can be complex, especially when considering theimpact
of socioeconomic factors linked to obesity [2]. In general, the
therapeutic approach includes interventions aiming to create a
negative calorie balance, which can notably be achieved by
dietary self-monitoring [8]. Current dietary self-monitoring
methods include the traditional paper food diaries, wearable
devices, websites, personal digital assistants, and mobile phone
apps [9]. With the current smartphone ownership rates at 90%
in certain countries, such as the United States [10], and the
COVI1D-19 pandemic, which encouraged the use of telemedicine
[11], mobile heath (mHealth) apps in the form of
calorie-counting apps show apromising field for calorie intake
control. Such apps represent novel approaches that should be
included in dieticians' and health care professionals’ toolkit to
hel p patients manage weight and weight-related chronic illnesses
[12].

Theincreasein popularity of cal orie-counting apps has prompted
many studies to attempt to establish their efficacy in achieving
weight loss [13,14]. A systematic review and meta-analysis of
12 randomized controlled trials demonstrated that mobile phone
apps help achieve significant weight lossand BMI reductionin
comparison with control groups, thus demonstrating the potential
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for mobile phone apps in weight management [15].
Calorie-counting apps are very heterogeneous in terms of
functionalities, features, and objectives, making it difficult to
compare them and provide evidence [16]. This, combined with
thefact that cal orie-counting apps often seeadrop in adherence
after only 3 to 5 weeks of usein most cases[17], contributesto
difficulties with establishing clinical feasibility. Therefore,
beforeimplementing these apps as weight management options
inaclinical setting, thereis a clear need for studiesto analyze
key design elements and to identify the factors increasing the
acceptability and feasibility of these calorie-counting apps.
Some studies have already begun tackling this topic, but have
either not evaluated calorie-counting apps specifically or have
only studied such questions in healthy adult populations, and
not in patients living with weight-related chronic illnesses.

Asillustrated, it is urgent to establish the state of knowledge
on existing apps and thereby identify knowledge gapsfor future
direction of research on calorie-counting apps in an adult
population living with obesity and weight-related chronic
disease. Accordingly, this paper explores the structure and
content of calorie-counting apps and examines the factors
influencing their acceptability and feasibility among adults
living with obesity or weight-related chronic disease. The
findings a so inform evidence-based recommendations for app
developers, clinicians, and researchers.

Methods

Overview

Scoping reviews are conducted to map existing theoretical and
empirical research on agiventopic. The main aimsof ascoping
review are to identify gaps in knowledge and theories and
propose directions for future research. Thus, considering the
aims of our study, a scoping review isthe most appropriate and
structured approach to map the literature. This scoping review
was guided by the methodol ogical guidance for scoping reviews
asinitially proposed by Arksey and O’ Malley [18] and updated
by Levac et a [19]. The manuscript was drafted according to
the PRISMA-SCR (Preferred Reporting Items for Systematic
Reviews and Meta-Anayses extension for Scoping Reviews)
checklist [20]. The study protocol was not registered and was
not published.

Search Strategy

The search strategy was built through team discussion. The
research team consisted of 4 medical studentsand 1 postdoctoral
fellow in data science, working under the supervision of apublic
health physician holding a PhD in community health, with
recognized expertise in heath care management and
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implementation science. Literature search was conducted on
May 17, 2024, in PubMed for papers published from January
2013 to March 2024. A period of 10 years was considered
sufficient, given the large number of studies published and the
rapid advancement of knowledge on the topic. Our search
strategy included the following five main concepts. (1)
calorie-counting apps, (2) weight-related chronic diseases, (3)
calorie intake or weight, (4) acceptability and feasibility, and
(5) structure, features, and functionalities. For each concept, we

https://mhealth.jmir.org/2026/1/e64139
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used a list of keywords presented in Textbox 1. These terms
were either formatted as free-text words or as controlled
vocabulary (Medical Subject Headings, MeSH) in PubMed and
|EEE. Asterisks were used at the root of certain words when
relevant to extend the scope of the Boolean search. The search
was restricted to titles and abstracts. Selected papers were
handled by the bibliographic reference manager, Zotero [21],
then exported in Microsoft Excel form for paper screening and
data extraction.
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Textbox 1. List of keywords used in PubMed and | EEE.
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Calorie-counting apps

« Appto count calories

«  Appsfor tracking calories
« Appsfor tracking food

«  Cdorie counting app

«  Cdorie smart phone app
« Cdorietracking app

«  Food logging app

. Dietapp

o  Diet tracker

«  Diet tracking app

. Diet-tracking app

«  Dietary mobile app

. Food imaging app

«  Food monitoring app

«  Food intake monitoring app
«  Food intake tracking app
.  Food picture app

«  Food recognition

«  Food recognition app

»  Food balance estimation
« Food scan

«  Food-scan

o  Foodscan

«  Nutrition app

«  Nutrition tracking app

o  Weight app

.  Weight management app

Weight-related chronic diseases
o Cardiovascular disease

o  Cardiovascular Diseases (MeSH)
«  Chronic disease

«  Chronic Disease (MeSH)

«  Chronic health condition

«  Chronicillness

« Diabetes

o Type2diabetes

. Diabetic patients

. Diabetes Mellitus (MeSH)

o Heartdisease

e Hypertension

.  Hypertension (MeSH)
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«  Long-term health condition

«  Maetabolic Syndrome (MeSH)
o  Obese

o  Obesity

o  Obesity (MeSH)

«  Overweight (MeSH)

Calorieintake or weight

« Body Mass Index (MeSH)
«  Body Weight Changes (MeSH)
« Diet control

« Diet, Reducing (MeSH)

. Dieting

«  Weight control

«  Weight Gain (MeSH)

«  Weight loss

«  Weight Loss (MeSH)

«  Weight management

«  Weight monitor

«  Weight reduction

Acceptability and feasibility
o Acceptability

« Feasihility
«  System Usahility Scale
o Usahbility

o  Usefulness

Structure, features, and functionalities

« Content
. Design

o  Feature
«  Function

. Structure

Toidentify factorsrelated to acceptability, each publication was
independently reviewed by 4 authors to extract narrative
descriptions of users' and health care professionals’ perceptions
of the apps, including aspects such as usahility, usefulness,
satisfaction, and perceived barriers. Discrepancies between
reviewers were resolved through discussion with the principal
investigator.

Study Selection

The initial search strategy led to 771 records. After removing
duplicates, 639 studieswereretrieved for screening. We applied

https://mhealth.jmir.org/2026/1/e64139

a preset list of inclusion and exclusion criteria to identify
relevant papers (Table 1). A total of 4 team members discussed
the screening strategy and completed a calibration using 4.5%
(29/639) papers to ensure interrater reliability. Disagreements
regarding inclusion were resolved through team discussion,
with the principal investigator serving asreferee. Following the
PRISMA flowchart (see Results section), we retained 68 papers
for dataextraction. The principal investigator then reviewed the
full list of papers for data synthesis.
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Table 1. Criteriafor inclusion and exclusion of papers.
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Criteria Inclusion Exclusion
Population «  Participants living with weight-related chronic disease «  Papers targeting participants with mental illnesses or
(including overweight or obesity, prediabetes or diabetes, eating disorders
prehypertension or hypertension, cardiovascular disease, «  Paperstargeting pediatric participants exclusively
and metabolic syndrome)
« Adult population (aged 18 years and older)
«  Human participants
Intervention « Useof acaorie-counting app « Useof health apps that do not include cal orie-counting
«  English or French app features (eg, exercise tracker, heart rate tracker)
« Intervention limited to using text messages only
o Useof app for data collection only (eg, phone-based
questionnaires)
Comparison o  Not restricted _a
Outcome e Not restricted —
Study design o Quantitative design «  Systematic review, narrative review, scoping review, and

o Qualitative design

Type of documents o  Peer-reviewed papers

case reports

«  Conference abstracts, conference proceedings, book
chapters, lettersto editors, opinion papers, governmental
reports, theses, policy reports, and papers unavailable
through institutional access

Dates o Published between January 1, 2013, and March 31, 2024 —
Language «  Full text available in English or French «  Abstract in English or French, but full text in another
language
« All other languages
8ot applicable.

Although specific keywords related to the outcome of interest
in our study were used in the search strategy, the outcomes did
not represent the inclusion criteria that needed to be present in
papers. In fact, the final set of papers needed to include papers
describing the app structure and functionalities. It was not an
inclusion criterion whether these papers aimed to address the
effects of calorie-counting apps on weight management,
monitoring, and control, or on healthy eating, or to evaluate the
acceptability and feasibility of these apps.

Data Extraction

Data were extracted using a standardized form developed in
Excel and approved by all authors. The variables extracted are
described in Table S1 in Multimedia Appendix 1. We
systematically collected information on the following:

- Study characteristics: geographic location, research
protocol, and type of weight-related chronic disease in the
study population.

« App characteristicss names and objectives of the
calorie-counting apps, logging-in  features and
functionalities, cal orie-counting functionalities, goal-setting
functionalities, user interaction features, and aspectsrelated
to validity, accuracy, and reliability.

- Determinants of acceptability: user and hedth care
professional perspectives, including information on
user-friendliness, usability, usefulness, satisfaction, and
barriers limiting acceptability.

https://mhealth.jmir.org/2026/1/e64139

«  Determinantsof feasibility: user and heslth care professional
perspectives, including the lack of certain functionalities,
accuracy of calorie-counting features, socioeconomic
barriers, and data privacy concerns.

Data on adherence were also extracted inductively during the
data extraction process, as adherence emerged as a recurring
theme across the included studies.

To ensure intercoder reliability, daily team meetings were
organized, and a calibration exercise consisting of data
extraction from 5 papers (7%) was performed. The principal
investigator acted as referee in cases of disagreement.

Notably, information on intervention duration was extracted
when available from theincluded studies; however, thisvariable
was not reported in all sources.

Data Analysis and Synthesis

After extracting information from the included papers, we
performed descriptive statistics (eg, count and proportions) to
present an overview of the main characteristics of the retrieved
studies (including geographic location, type of design, and
weight-related chronic diseases). The results were summarized
using a qualitative approach, built upon thematic content
analysis, to synthesize, organize, and conceptualize findings.
Whenever adimension or an aspect could not be sorted into an
existing category of concepts, we invited a meeting to discuss
the possibilities of classification or the creation of a new
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conceptual category. The final conceptual categorization first
included features and functionalities of logging in,
calorie-counting, goa setting, app interactionswith users, other
key features, and validity. It then included factors contributing
to acceptability, feasibility, and adherence (see full list in
results).

Dugaset d

Results

Description of Included Papers

Of the 68 retrieved papers [13-17,22-85], (Figure 1), most
studies were conducted in the United States (36/68, 52.9%),
followed by South Korea (6/68, 8.8%) and Singapore (4/68,
5.9%; Figure 2).

Figure1l. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram. Note that excluded papers can fall under

multiple exclusion criteria.
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P ™y
= Stidics idaitifiad o Studies rfemoved before scr.s:errzrr% .
= Blcctroridaibasesipeer: * Duplicate records remov ed (n=132)
§ iewed articl .| = Records marked as ineligible by
':"5 reviewed articies. automation tools (n=0)
= Databases (n=771)
= Registers (2=0) « Records removed for other
o= g reasons (n=0)
Y
Studies screened on title and )
- =332
absiiaet (539 Studies excluded (n=332)
v
Studies sought for retrieval - , _
2 (0=307) | Studies not retrieved (n=1)
=
-
=
=3
wn hJ
Studi d for eligibili ;
(nz;{;eg)assesse or eligibiity —»| Studies excluded:
* Not calorie counting (n=92)
« Not app specific (n=67)
* Not chronically ill (n=124)
« Mental illness (n=5)
* Not adult population (n=47)
- » Not human (n=23)
. * Not peer-reviewed (n=3)
= * Gray literature (n=2)
= Studies included in review
E (n=68)
T

https://mhealth.jmir.org/2026/1/e64139

RenderX

JMIR Mhealth Uhealth 2026 | vol. 14 | e64139 | p. 7
(page number not for citation purposes)


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

JMIR MHEALTH AND UHEALTH

Figure 2. Distribution of included articles by geographic location.
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Randomized controlled trial (23/68, 34%) and cohort study
(16/68, 24%) represented the main research designs used,
followed by cross-sectional study (9/68, 13%), mixed methods

Table 2. Distribution of included papers by study design.
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design (5/68, 7%), qudlitative study (5/68, 7%), and
quasi-experimental study (10/68, 15%; Table 2).

Study design Papers, n (%)
Randomized controlled trial 23(34)
Cohort study 16 (24)
Cross-sectiona study 9(13)

Mixed method design (qualitative-quantitative) 5
Qualitative study 5(7)
Quasi-experimental study 10 (15)

Among the 68 retrieved papers[13-17,22-85], 53 (78%) studies
included participants living with obesity
[13-17,22-31,36,37,40,42-44,49-53]. Participants ~ with
prediabetes or diabetes (type | or 1) and prehypertension or
hypertension were included in 18 of 68 (26.5%)
[27-30,36,37,40,42-44,50,51,53,55,58,59,75,78] and 10 of 68
(14.7%) papers [28,30,40,43,52,64-66,69,81], respectively.
Multimorbidity, or the presence of more than oneweight-related
chronic disease within a study population, was identified in 18
of 68 (26.5%) papers[22,27-30,36,37,40,42-44,50-53,59,69,81].
For the other weight-related chronic diseases included in this
scoping review, cardiovascular disease was only found in 1
(1.5%) paper [81], and metabolic syndrome was not identified

in any paper.

Out of the papers reviewed, only 19 of 68 (27.9%) provided
detailed or brief descriptions of the theoretical or conceptual
foundations of calorie-counting apps
[22,26,29,32-36,39,41,45-48,50,54-56,72]. Among these, the
social cognitive theory appeared in 8 of 68 (11.8%) studies

https://mhealth.jmir.org/2026/1/e64139

RenderX

[22,27-29,37,43,72,82]. Self-management education and chronic
disease self-management frameworks were each used in 4 of
68 (5.9%) studies[25,27,51,82]. Additionally, the self-regulation
theory and behavioral theory were each referenced in 3 of 68
(4.4%) papers. The goal setting theory was mentioned in 2 of
68 (2.9%) papers [68,69], while the
information—motivation—behavioral skillsmodel and behavioral
economics theory were each used in asingle paper.

Among the 68 papersidentified through our search, 14 (20.6%)
examined more than one caorie-counting app
[23,24,26,28,49,50,60,65,66,73,77,78,80,85]. Within this subset,
7 papers did not provide a detailed evaluation or noted
commonalities and differences among the apps
[23,24,26,50,65,73,80], while the other 7 conducted detailed
comparisons and eval uations [ 28,49,60,66,77,78,85] . One paper
(1.5%) did not disclose the name of the app studied [69]. The
remaining 53 papers (78%) focused on evaluating or discussing
a s i n g | e a p p
[13-17,22,25,27,29-48,51-59,61-64,67-72,74-76,79,81-84]. In
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sum of al papers, MyFitnessPal wasthe most frequently studied  (9/68, 13.2%) [16,31,37,40,67,75,77,80,84], and Noom (9/68,
app (20/6 8, 29 .4 %) 13.2%) [16,28,31,52,67-70,73]. The process used to extract
[15,16,23,24,28,46,48,49,52,54,57,60,63,67,76,79-81,84,85], individual appsisillustrated in Figure 3, while Table 3 presents
followed by Lose It! (14/68, 20.6%) the 46 apps aong with their available establishment year,
[15,16,23,24,31,44,49,54,61,62,68,71,75,80], the Fithit app country, and abrief description.

Figure 3. Flowchart illustrating process of identifying calorie counting apps through selected articles.

vitielassdiad . Artl:cles discu.ssing mtlltiple apps n=lil
*  Articles not disclosing name of app n=1

n=68
*  Articles discussing Lose-it app (n=6)
: . . *  Articles discussing MyFitnessPal app (n=6)
Art1cle§ SdeIDg 4 Smgle *  Articles discussing Noom app (n=4)
calone-countmg app *  Articles discussing Fitbit app (n=3)
n=53 *  Articles discussing My Meal Mate app (n=2)
*  Articles discussing SALBI Educa app (n=2)
*  Articles discussing WeightWatchers app (n=2)
Calorie-counting
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n=46
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Table 3. Description of the 46 single apps included in the retrieved studies.
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App name: study Established year Country Short description

Akser Waznk; Alturki and _a Saudi Arabia The app was developed in Saudi Arabia and assists users with obesity

Gay [22] in adopting a healthy lifestyle through motivation and dietary tracking.

Argus, Ferraraet a [23] 2012 United States The app tracks activity, dietary intake, and sleep to support weight
management.

Bitesnap; Gioiaet al [24] 2017 United States The app helps users track food intake and manage their diet through a
visual approach.

Cronometer; Gioiaeta [24] 2005 Canada The app provides detailed nutrition tracking and calorie-counting to
support weight management.

DialBeticsLite; Kondoeta — Japan The app records diet, physical exercise, and diabetes self-management

[25] data.

Dietlens; Tahir and Loo [26] 2018 Singapore The app uses Al® to identify foods and estimate nutritional composition
from images.

Doctor Diary; Kimeta [27] — India The app tracks calories and diabetes-rel ated data and enables monitoring
by health care professionals.

Easy Diet Diary; Chen and 2012 Australia The Australian app provides calorie-counting and dietary tracking with

Allman-Farinelli [28] physical activity monitoring.

EatsUp; Agustinaeta [29] — Indonesian The Indonesian app records dietary data and recommends menus based
on caloric targets.

ENGAGED; Pellegrini etal 2012 United States The app was devel oped as part of the ENGAGED trial, allowing for di-

[30] etary self-monitoring and calorie counting, as well as physical activity
tracking.

FatSecret; Ferreraeta [23] 2007 Austraia A freefood diary app that allows users to log the amounts and types of
foods and beverages consumed, providing nutritional information, includ-
ing calorie estimates.

FDDB extender app [86] — Germany The app assistsusersin tracking cal ories for weight reduction or mainte-
nance.

Fitbit; Burke et al [31] 2007 United States The app tracks calories, diet, and other health-related metrics.

Food Tracker; Tahir and Loo 2019 Canada The app logsfood intake and monitors nutritional consumption for health

[26] management.

FoodCam; Raju and Sazonov 2015 United Kingdom The app usesimage recognition to identify foods and provide nutritional

[32] information.

FoodLog; Lemackset al and 2013 Japan The app tracks meals and monitors nutritional intake.

Aizawaet a [33,34]

Fooducate; Chaudhry [35] 2010 Israel The app hel ps users make healthier food choices by providing nutritional
insights.

GoCarb; Anthimopoulosetal 2016 Switzerland The app estimates the carbohydrate content of meals from food images

[36] for diabetes management.

Good Measures; Olfertetal — United States The app isdesigned to support healthy food choices and behavior change

[37] related to eating and exercise viafood entry and nutritional balance
evaluation.

iDAT [38] — Singapore The app isdesigned for the Singapore population. Functionsasacalorie
counter, helping usersto balance cal ories consumed with cal ories burned
daily.

Im2Calories; Myersetal [39] 2015 Japan The app uses deep learning to estimate calorie content from food pho-
tographs.

January Al; Zahedani et @ 2023 United States The app integrates CGM® and HRY datawith user-entered diet and activ-

[40] ity data.

Keenoa; Moyen et al [41] 2020 Canada The app usesimage-assisted food diarieswith Al-based food recognition.

KIT-Nutrition app; Schuster- — United States The app combines dietary self-monitoring with diabetes management

bauer et a [42]

features.
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App name: study Established year Country Short description

LIBIT; Ohetal [43] — Korea The app records diet and exercise, connectsto home devices, and provides
feedback.

Lifesum; Ferrara et a [23] 2013 Switzerland The app combines calorie counting with healthy lifestyle recommenda-
tions.

LoseIt!; Burke et a [44] 2008 United States The app allows users to record daily food intake and physical activity
for weight loss.

Menu-Match; Beijbometa 2015 United States The app helps users with dietary restrictions find suitable restaurant

[49] meals.

Mobilefood record (MFR); 2021 United Kingdom The app captures before-and-after meal photos to assess dietary intake

Ahmad et al [46] and patterns.

MyDietCam, Tahirand Loo 2020 Malaysia The app analyzes meal photos to provide nutritional information and

[26] and Chui et a [47] personalized diet advice.

MyFitnessPal; Tosi et a [48] 2005 United States The app tracks foods and beverages to provide nutritional information
and calorie analysis.

MyMacros+; Gioiaet al [24] 2014 United States The app tracks macronutrients for weight management.

MyMealMate; Carter et a 2012 Australia The app facilitates weight loss with an electronic food diary for dietary

[49] self-monitoring.

MyNetDiary; Fu et a [50] 2007 United States The app provides personalized weight loss advice and tracks food intake.

MyPlate by Livestrong; Fer- 2004 United States The app tracks calories and nutrients and supports diabetic users.

raraet a [23]

nBuddy Diabetes (Nutrition 2017 Singapore The app supports diabetes self-management through meal logging and

Buddy Diabetes); Lim et al activity tracking.

[51]

Noom; Jin et a [52] 2008 United States The app combines calorie tracking with behaviora coaching for weight
management.

Nutritionix; Kay et al [53] — United States The app enables self-monitoring of dietary intake for daily nutrition
tracking.

PlateMate; Zhou et a [54] 2011 United States The app estimates the nutritional content of foods from photos using
crowdsourcing.

SAIBi (Salud, Alimentacion, 2022 Spain The app provides self-monitoring and tailored dietary advice based on

Bienestar, and educacion); the Mediterranean diet.

Gonzalez-Ramirez et al [55]

Snap-n-Eat; Zhang et a [56] 2015 United States The app automatically recognizesfood and estimates calorie and nutrient
content.

SparkPeople; Bardus et a 2001 United States The app tracks diet, exercise, and weight changes over time.

[57]

T1DEXI; Riddell et a [58] 2020 United States The app tracks food intake and exercise for diabetes management.

Unnamed prototype app — United States The prototype app provides real-time feedback on diet quality and heart
disease risk.

WeightWatchers (WW); 1963 United States The app uses a point system to promote healthy eating and weight |oss.

O’'Neil [59]

Yazio; Puigdoménech et al 2013 Germany The app assists with calorie counting and diet planning for weight loss.

[60]

3ot available.

bAl: artificial intelligence.

%CGM: continuous glucose monitoring.

9HR: heart rate.

calorie-counting apps, (2) acceptability, (3) feasibility, and (4)

Synthesis of Results adherence. These dimensionsare presented below in more detail.

The data extracted from the 68 papers were categorized into
four dimensions: (1) features and functionalities of
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Features and Functionalities

Logging-In

When beginning to use an app, it may ask the user to provide
personal information, such asan email, to allow the user to sign
up and create an account to use the app. This alows for
information on the mobile device to be saved as the user uses
the app, linking the user's information to their account. The
review of papers underlined two methods for the storage of
information on an app: the creation of a new account on the
app’s software itself or signing in by linking to an already
existing social media account. Of the 46 total apps discussed,
16 (35%) were said to have alogin feature. One additional paper
discussing this feature was asked not to specify the app
portrayed. Doctor Diary [27], Akser Waznk [22], and Lose It!
[61] were apps that were mentioned to use email addresses as
ameans of signing up to the platform. Akser Waznk was also
described as offering the option of linking to a Facebook,
Instagram, or X (formerly known as Twitter) account for users
to sign up to the app [22].

Additionally, papers also described the process of entering
persona and health information in order to accurately customize
goals and recommendations. Akser Waznk [22], Lose It! [62],
and Noom [52] were reported to ask usersto enter their gender,
age, height, and weight at the time of sign-up. Additionally,
Akser Waznk had an optional step of adding health information,
such asthe user’s medications and chronic diseases[22]. Doctor
Diary [27], MyFitnessPal [63], and FDDB extender [64] had
mentions of a login feature requiring user information, but no
further description was provided. The 18 other apps had no
mention of the logging-in process, according to this study,
although it is possible that this feature is present in these apps
and has yet to be described.

Dugaset d

Calorie-Counting Features

When determining the acceptability of an app, the way that the
process of calorie counting isdoneiscrucial [65]. On that same
note, an app that allowed for fast analysis of calorie content
(meaning that the user needed to spend aslittletime as possible
to log their calorie intake, as well as the ease of use of the said
feature) was generally viewed as favorable [66]. Among the 68
papers, 17 (25%) included more than one app or did not mention
the availability of cal orie-counting functionality. Theremaining
51 papersdescribed 3 main methods of calorie counting: manual
entry, picture-based entry, and barcode scanning.

Manual entry was generally described as the ability of the user
to enter food products to get an estimation of total calories (ie,
diary dataentry). A total of 44 out of the 46 (95.6%) apps used
calorie manual entry. Although the general concept of manual
entry iswell described, thereis one significant difference when
it comesto thefunctionality of calorie estimation: theintegration
of afood database. These databases, which could include up to
6 million foods within the app [67], provided a base of caloric
information to be retrieved when userslogged their consumption
and removed the need for users to enter the calorie counting
themselves. The databases could a so betailored to match certain
population demographics (17/46, 37% apps had country-specific
food databases). Once afood item wasfound, the user quantified
the amount consumed. Of the 44 manual entry method apps, 26
(56.5%) had the use of afood database mentioned within their
respective paper. Finaly, it is worth noting that LIBIT had a
voice recognition feature for logging meals [43].

Picture-based entry was described as the process of taking a
picture of a food before consumption to get a calorie count
estimation by the app. This was usually done through an
integrated software that recognizes food items [62]. A total of
14 (30.4%) of the 46 apps mentioned this method of calorie
counting (Figure 4).

Figure 4. Venn diagram shows overlap of calorie-counting methods used by apps.

(n=0)

https://mhealth.jmir.org/2026/1/€64139

RenderX

Manual

JMIR Mhealth Uhealth 2026 | vol. 14 | 64139 | p. 12
(page number not for citation purposes)


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

JMIR MHEALTH AND UHEALTH

The last method of calorie counting was through barcode
scanning. This method relied on scanning barcodes of
store-bought food items, which allowed the app to identify food
items, and the user then logged the quantity consumed to get a
calorie intake estimate [64]. A total of 17 (36.9%) of the 46
apps were mentioned to have this feature.

It is important to mention that certain apps include multiple
methodsfor calorie counting. A total of 17 apps had both manual
entry and barcode entry, while 5 apps had a combination of all
3 methods. These relationships are portrayed in Figure 4.

Goal Setting

Another feature that was often described within the
calorie-counting apps designed for individuals living with
chronic health conditions was the ability for users to set goals
within the app. Indeed, among the 46 individual apps discussed
in papers, 24 (52.2%) had a form of goal setting. While the
specific type of goa could vary in composition, the most
commonly described is one that calculates a calorie budget or
allotment viathe input of aweight loss goal determined by the
user, aswell astheinput of certain characteristics such as current
weight, height, and physical activity level (usually done when
going through the account setup). One method by which this
caloric budget caculation was made was through the
Harris-Benedict equation [29]. Goal setting in the form of a
weight loss target and a caloric budget was clearly described
by Wharton et al [68] and was found to be the most common
type of goal setting sinceitisused by 17 of the 24 apps (70.8%)
that have agoal setting functionality.

Of theremaining 7 apps, 6 had goal settings mentioned without
specifying the way it was integrated, and 1 was mentioned to
have goal setting in the form of nutritional balance, which
consisted of encouraging users to preset agoal of servings per
food category, such as fruits and vegetables [69].

App Interaction With User

Some mobile apps could interact with the user to encourage use
of the app anditsfunctionalities (ie, tracking). Theseinteractions
could be done while the user was actively using the app
(synchronous) or when the app was not in current use
(asynchronous), such as providing remindersto the user. Of the
46 total apps, 30 (65.2%) mentioned in the papers interacting
with the user by using reminders or by providing intake
recommendations and feedback. Notably, MyFitnessPal [67],
Akser Waznk [22], Noom [70], EatsUp [29], nBuddy Diabetes
[51], Lose It! [44], January Al [40], Keenoa [41],
WeightWatchers (WW) [59], FatSecret, Cronometer [24], Yazio
[60], MyPlate by Livestrong, Lifesum, SparkPeople, Argus,
and MyMealMate [49] used reminder messages to log intake
or to increase adherence to recommendations. Eisenhauer et &l
[71] found that text messages, such as Lose It!, would improve
self-monitoring in users at 3 and 6 months. While the presence
of reminder functionalities was extracted, the frequency or
timing of these reminders was not consistently reported across
studies and, therefore, was not included in the data synthesis.

Interactions also consisted of providing feedback and health
information to the users. Doctor Diary [27], MyFitnessPal [67],
DialBetics Lite [25], SAIBi educa [55,72], Nutritionix [53],

https://mhealth.jmir.org/2026/1/e64139
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January Al [40], LIBIT [43], EatsUp [29], MyMea Mate [49],
and Good Measures [37] provided feedback on nutrition. This
consisted of proposition suggestions on energy intake and food
recommendations. Gonzalez-Ramirez et a [55] stated that users
found the tailored feedback messages to be one of the most
useful features used in the SAIBi educa app and that 86.1% of
users believed this feedback would have a positive effect on
user diet, while Kay et a [53] stated that only 55% of users
believed this feedback was useful in the Nutritionix app.
Nutrition feedback was also conducted in different manners
other than livein-app messages, such as providing health-related
papersin Noom [73] or educational videos on nBuddy Diabetes
[74]. Some apps also displayed thelogging of caloriesin visual
feedback for the users, which allowed a more comprehensive
way of showcasing their data. Easy Diet Diary [28],
MyFitnessPal [67], Lose It! [75], Fithit [31], ENGAGED [30],
SAIBi educa [55], and MyMealMate [49] were apps that
mentioned presenting the user’s intake datain graphs or charts,
according to the select papers.

Other Functionalities

Most of the apps studied in the selected papers had multiple
functions other than calorie counting, for example, weight or
blood glucose monitoring. Other key features described in the
literature were related to the ways users can log health
information. These key features included remote patient
monitoring by health care providers, graphical or visua data,
and sharing progress with other users. Some apps included
information on recipes and color schemes, as well as the
possibility to upgrade to apremium version (with morefeatures
and functionalities). Out of the 46 total apps, 34 (74%) were
mentioned to have some of these features. Doctor Diary [27],
EatsUp [29], LIBIT [43], Good Measures [37], MyFitnessPal
[76], Lose It! [71], SAIBI educa [55], January Al [40],
MyMacros+,  Lifesum,  SparkPeople, Argus, and
WeightWatchers (WW) [13] had features other than calorie
counting for usersto track, such as weight tracking or glucose
monitoring, according to the literature retrieved.

Sharing the user’s progress with health care providers could be
done in real-time tracking or later, providing insight into the
user's tracking habits. A total of 15 (32.6%) out of the 46 total
apps included this feature. Doctor Diary [27], Noom [70],
EatsUp [29], Easy Diet Diary [28], nBuddy Diabetes [51],
FDDB extender [64], LIBIT [43], Nutrinaut [42], Good
Measures [37], Cronometer, MyNetDiary, WeightWatchers,
Lifesum, MyPlate by Livestrong, and SparkPeople were
described as apps that allowed health care providers to access
the user’stracking data. Where specified, health care providers
involved were physicians and registered dieticians.

An additional key feature discussed for 15 (32.6%) of the 46
appswasthe ability for usersto have real-time chats with other
usersor to sharetheir progress on the app for othersto see. Lose
It! offered discussion boards that would have benefited the users
more if they were done in a synchronous manner, which would
have increased the feeling of support, according to participants
[71]. Akser Wankz and WeightWatchers a so provided features
for users to chat with others about their progress [22]. Other
apps like iDAT, Yazio, Lifesum, SparkPeople, Argus,
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WeightWatchers, and Fooducate allowed users to share their
progress directly to a social media platform, Facebook [78].
MyFitnessPal’s networking feature was assessed, and 80% of
participants reported having “no friends’ on the app, which
highlighted the minimal use of this feature [79].

Color schemes were also discussed in select papers, providing
aninsight into theimportance of aestheticsin applications. Out
of the 46 total apps, 13 (28.3%) had discussions on the aesthetics
used. Both EatsUp [29] and Akser Waznk [22] were discussed
intermsof their use of color schemes. The use of colorsallowed
for an increase in appea and encouraged the use of apps.
According to Alshathri et a [80], MyFitnessPal, Fitbit, and
Lose It! were also some of the highest-ranked apps in
engagement and aesthetics.

Some apps al so had the option of premium access, allowing the
user to pay for more advanced features not included in the free
version of the app, such as Noom [ 73], MyFitnessPal [81], and
Lose It! [62]. In general, 13 (28.3%) of the 24 apps mentioned
have a premium option, which offers exclusive functions with
enhanced support and patient monitoring. Although premium
featureswere available, most participants expressed apreference
for free apps, with cost emerging as one of the primary factors
influencing their app selection [64].

Overdll, free, of charge, and self-explanatory apps were most
preferred by users. Sharing their progresswith others or through
aplatform were features deemed to be less important by users
[66].

Validity, Accuracy, and Reliability

Calorie-counting apps that were available to the public used
different methods to log calories and could provide
recommendations to users for healthier options. For reliability,
these apps could rely on evidence-based theories, use known
food databases, or be developed by a team of hedth care

https://mhealth.jmir.org/2026/1/e64139
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professionals. Of thetotal 46 apps, 22 (47.8%) were mentioned
in papers to use at least one of these methods. EatsUp [29],
Nutritionix [53], Kit-Nutrition [42], and SAIBi educa[55] were
apps mentioned in theretrieved literature to have been developed
or maintained by health care professionals, such as dieticians
or physicians.

As discussed previously, food databases were sometimes used
by the apps to correctly estimate calorie counting for the user.
Thisthereby provided reliable, accurateinformation to the users.
Easy Diet Diary was described to use the Australian Food and
Nutrient Database 2011-2012 [28] while FDDB extender used
the FoodData Central of the US Department of Agriculture and
the Souci-Fachmann-Kraut databases[64]. Additionally, SAIBI
educa used the BEDCA database for reference during food
logging [55]. January Al was a so said to use known databases,
but this was not further detailed in the chosen literature [40].
On the other hand, Nutritionix itself was highlighted as the
largest verified database for nutrition information by [53].

In terms of evidence-based theories, these apps were mainly
developed to manage chronic diseases, such as obesity or
diabetes. They could thereby rely on chronic disease
management or behavioral theories to develop an effective
calorie-counting app, like the social cognitive theory. Akser
Waznk [22], EatsUp [29], MyMealMate[82], SAIBI educa[72],
and Good Measures[37] were apps that were described to have
relied on evidence-based theories on nutrition or chronic disease
management. Lee et a [73] rated Noom the highest score of
information accuracy, but the paper did not provide additional
information on the theories used to develop the app. Keenoa
was evaluated to have moderate to strong relative validity
compared to an Automated Self-Administered Dietary
Assessment Tool, but more validity establishment was needed
[41]. Table 4 summarizes the main identified features and
functionalities, along with the number of papers where they
were presented and a short description.
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Table 4. Description of the identified features and functionalities.

Dugaset d

Feature Apps with the feature mentioned (N=46), n (%) Description

Loggingin « 16(35H) Logging in to the app allows users to save information. The sign-up
process may require personal or health information.

Calorie counting « 45(99) Thereare 3 general ways by which apps count calories: manual entry,
barcode scanning, and pi cture-based entry. Almost al apps have some
form of manual entry, whichisfacilitated by theintegration of afood
database in most cases. A total of 5 apps offer a combination of
methods.

Goal setting « 24(52) Goal setting is generally available in the form of aweight loss goal,
which allowsthe app to calculate a caloric budget. One app offersthe
setting of nutritional balance goals.

App interaction withthe «  30(65) Interactions consisted of remindersto increase app use or the provision

user of feedback and recommendations on nutrition.

Other Other functions of the app: 34 (74) Most apps have acombination of cal orie counting and other function-

Monitoring by health care providers
15(33)

Premium subscription: 13 (28)

Data sharing: 13 (28)

Visual aesthetics: 13 (28)

dities, including information exchange with health care professionals
or other patients, data visualization, and an upgrade to a premium
version.

Validity, accuracy, andre- « 22 (48) To be reliable, some apps were devel oped according to evidence-

liability based theories, such as behavioral theories. Other ways of ensuring
reliability include health care professionals in the development of
apps or using known food databases for accurate nutritional informa-
tion.

Acceptability Structural Factors

From the scoping review database, we extracted the factorsthat
favor or limit the acceptability of calorie-counting apps from
the perspective of users and of health care professionals. When
identifying factors contributing to acceptability, we used the
following definition as provided by Garizabalo-Davila et a
[83]: “Acceptability is the perception of patients and health
professionals versus determining whether the intervention is
appropriate to address the problem, in a reasonable, adequate,
and convenient manner for its application in daily life” We
summarized below the key findings according to the various
structural, cultural, socioeconomic, behaviora, quality standards,
and ethical factorsidentified.

https://mhealth.jmir.org/2026/1/e64139

Various characteristics of the apps format, features,
functionalities, and content influenced their acceptability from
the users’ perspective (Textbox 2). The scoping review showed
that features or functionalities personalized according to users’
preferences and characteristics increased the acceptability of
calorie-counting apps. For instance, users were very satisfied
with the possibility to choose color schema and app themes
through a variety of options [22]. Users also liked the feature
of allowing them to highlight the nutrients of most importance
to them in the app when tracking their dietary intake [28]. The
personalization of reminders or feedback generated by the app
improved acceptability. Receiving app recommendations based
on previous successes or failures to meet dietary goals [65] or
getting a personalized progress report each week [84] are
examples of functionalities that increased users' satisfaction.
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Textbox 2. Facilitators of acceptability of calorie-counting apps.

Format (structural)

«  Estheticaly pleasing design

«  Streamlined interface

.  Easeof carrying a smartphone

«  Paperlessfood record

Features (structural)

o  Personalized features

«  Self-monitoring features

o User-friendly screen features
. Foodimage

«  Technical support from the app provider (data derived from both users and health care professionals)

Functionalities (structural)

o Augmented redlity

« Automatic calorie or nutrient estimation

«  Automatic food recording

« Integration with other apps or platforms

«  Sharing information with a health care professional, family, or on social networks
« Ability to monitor goals

o Useful and personalized reminders or feedback

Content (structural)

« Availability of varied food items

« Appropriate and clear terminology
o Appropriate translation

« Noneed for training

« Availability of support or training

Cultural
«  Health awareness (data reported exclusively by health care professionals)

Socioeconomic
o eliteracy
« Appfreeof charge

«  Gender
o Rurdity
Behavioral

«  Senseof accountability
« Motivation

«  Performance expectancy
B Habit

o Anxiety risk

Quality standards
. Vdidation
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o  Certification

In Textbox 2, al items represent data reported by participants,
unless indicated.

Automated functionalities and the possibility to share app data
through well-integrated platforms increased app usability or
usefulness and increased users' acceptability (Textbox 2). For
instance, users enjoyed an app including automatic calorie or
nutrient estimation [66] and automatic food recording through
barcode readers, meal image analysis, or artificia
intelligence-based food detection [65,66,69]. On the contrary,
manual entry of food consumption represented amajor deterrent
to using a calorie-counting app [85]. Users were satisfied with
the possibility to share data recorded on the app with health
care professionals, family members, or on social media. Because
saving and sharing dietary record history was not available on
all calorie-counting apps, the absence of this functionality was
also afactor hampering acceptability. Users also noted that the
functionalities of some appswere limited by bugs, crashes, and
insufficient updates, and these factorsall reduced acceptability.

The self-monitoring features were considered by users to be
useful components of an app. Being able to daily track food
intake [84], to easily log dietary intake with copy-paste
functionalities [28], or to easily input beverage count [29] was
appreciated. Userswere also motivated by the ability to monitor
goals or to fill out an action plan weekly [84]. Being able to
visualize a weight chart showing the initial, current, and goal
weight on a progress screen on some apps represented a great
source of satisfaction for users [22]. These self-monitoring
features, being available as paperless food records on an
easy-to-carry device such as a smartphone, were also noted by
users as a strength in terms of usability [29].

In terms of interface and content, user-friendliness was
highlighted as an important characteristic of a calorie-counting
app. Users satisfaction increased with the presence of
self-explanatory features that did not require training [66] or
when users could easily find all subscreens on the main screen
[22]. With respect to recording food consumption, the
availability of avariety of food itemsrepresented aclear strength
for an app [37]. This was especially true when app designers
choseto use food images over text as an option to select dietary
items[29]. On the contrary, the acceptability of an app decreased
when users were unable to find specific food items on the app,
either because they were unavailable or difficult to find. More
specifically, many papers highlighted that an app’s usefulness
decreased when lacking multiethnic, local, and home-cooked
foods as well as take-out meas and restaurant options
[28,37,65,79,81]. In addition, confusion on the app with respect
to portion size was another barrier to acceptability. Finally,
users noted the importance of clear terminology [72] and
appropriate trandation [81] in cal orie-counting apps. Nutritional
messages that were easily understood by users with a lower
level of education were also identified as a positive factor of
acceptability [72]. Finaly, users' satisfaction was higher when
the app design was aesthetically pleasing, for instance, when it
used attractive color schemes, an appropriate font size, and a
streamlined interface [79].

https://mhealth.jmir.org/2026/1/e64139

Other Factors

Among cultural factors, health awareness was recognized by
both users [37,74,78,81] and health care professionals [22] as
a factor that increased the acceptability of an app. In parallel,
some users identified that they were not comfortable sharing
their electronic dietary record with a health care professional,
and this limited the usefulness of the app [28].

The scoping review identified many socioeconomic factors
contributing to the acceptability of calorie-counting apps. The
most frequently cited factor was e-literacy. In fact, some apps
were considered user-friendly, but only for users familiar with
smartphone apps [28]. One study identified that this could be
especially truefor older patients[75]. Theinfluence of thelevel
of e-literacy on the acceptability of calorie-counting apps was
not restricted to users, as one study reported that health care
professionals with low levels of e-literacy could also lack the
skillsto efficiently use or counsel patients using calorie-counting
apps [28]. Financial aspects were also addressed as factors
influencing acceptability. Free apps had a higher level of
acceptability [66], but not being able to afford a smartphone
was a major barrier to app usability [37]. In addition, the
usefulness of certain recommendations generated by appsvaried
with the type of work schedules. For instance, shift workers
reported that, depending on their shift schedule during a given
week, they were not always able to meet fixed weekly goals
included in recommendations automatically generated by the
app [65]. Sex affected adherence to app use, as females were
more consistent users compared to males [78]. Finaly,
participants living in rural areas compared to those in urban
areas shared more favorable views of calorie-counting apps

[37].

Behavioral characteristics of users could affect the acceptability
of calorie-counting apps. For users who mentioned the
importance of being kept accountable, the usefulness of using
a calorie-counting app increased when combined with the
oversight from adietician [28]. In 2024, Chew et al [74] showed
that the intention to use Al-assisted weight management apps
isinfluenced by factors such as age, anxiety risk, and the desire
to maintain a healthy diet. These factors together explain a
significant portion of why people might choose to use these
apps. However, self-regulation, depression risk, BMI, and waist
circumference do not seem to affect the decision to use
Al-assisted weight management apps.

Interms of quality standards, validation and certification of an
app represented criteriafor selecting anutrition and diet app by
users [66]. Although automated functionalities in an app
increased its acceptability level as addressed above, the lack of
accuracy of automated functionalities led to user frustration
[69]. Finally, for dieticians, a key barrier to using
calorie-counting apps was the lack of confidence associated
with the reliability of sharing patients' personal information
[28].

In Textbox 3, al items represent data reported by participants,
unless indicated.
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Textbox 3. Barriers to the acceptability of calorie-counting apps.

Dugaset d

Functionalities (structural)

«  Saving and sharing history and favorite not supported

«  Bugs, crashes, or server connectivity

« Insufficient app updates

e Manual entry of food consumption

« Impossibility to edit and delete entered values

« Reliability of data sharing unknown (data reported exclusively by health care professionals)

Content (structural)
«  Demotivating reminders
« Unavailability or difficulty in finding food items

«  Confusion with portion sizes

Cultural
«  Discomfort with sharing app datawith a health care professional

Socioeconomic

«  Internet unavailability

. Low level of eliteracy (data derived from both users and health care professionals)
o Older age

«  Smartphone availability

o Work schedule

Quality standards

«  Automated techniques not accurate

« App not validated (data derived from both users and health care professionals)

«  App not certified (data derived from both users and health care professionals)

«  Confidentiality of data sharing is unknown (data reported exclusively by health care professionals)

Feasihility
Barriers that affected the feasibility of the apps in a clinical

context were classified into 5 categories: structural, cultural,
socioeconomic, behavioral, and accuracy (Textbox 4).
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Textbox 4. Barriersto feasibility from the patient (or health care professional) perspective.

Structural

«  Appcrashes

e Server connectivity

«  Technical problems

o Cdorielogging difficulties

«  Limited smartphone platform
«  No barcode scanning option

«  Time consuming

Cultural
« Limited food database

Socioeconomic
«  Web version of the mobile app

«  No compatible smartphone

Behavioral
«  Food recommendation

«  Portion estimation by the user

Accuracy
«  App underestimating calories
«  App overestimating calories

Structural

It was not unusual for the users to experience app crashes,
technical problems, and difficulty with server or internet
connectivity [42,79,85].

Some apps did not contain the barcode scanning feature or
needed the internet for the entry of food items, which then
caused loss of motivation [22]. Logging food and beverage
intake in an app could be effortful and time-consuming, taking
an average of 15 to 20 minutes per day, and behavioral fatigue
sometimes resulted [42,87]. On asimilar note, one study found
that dieticiansthought the Easy Diet Diary wastime-consuming
to monitor and made it difficult to review patient recordsin a
timely manner. The issues created aloss in motivation to keep
using the app [28].

Socioeconomic

Some participants did not have asmartphone, or the smartphone
was not compatible with the app [22,42]. Lose It! had a
smartphone and web-based version, although the web version
could be limiting sinceit did not contain the same features. For
exampl e, the photo feature of the app was not available through
the web version [62].

Behavioral and Cultural

Users did not always accurately estimate food portions and
nutritional contents[69]. Food databaseswere availableto help
users, but the databases could be quite large for the
calorie-counting apps, and could be missing certain food
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products or recipes, especially when it came to more regional
food items and homemade meals [41,42,64,72]. Capacity and
accuracy of the search engine and the variety of mealsand food
terminology are key aspects to consider when food databases
are created.

Accuracy

In a prospective controlled trial that assessed the quality and
effectiveness of popular caorie-counting apps in weight
management and behavior change, calorie and activity
recommendationswere compared with standards, and over 65%
of apps over- or underestimated calorie intake [85]. Recent
evidence further emphasizes that incorporating structured
behavior change strategies within mobile app interventions can
significantly enhance their effectiveness in improving
weight-related outcomes [88].

Adherence

All calorie-counting apps saw adeclinein adherence over time,
although both the definition and level of adherence differed
from one study to another. Definitions ranged from logging
total daily dietary intake to simply using the app at least once
a day, with some studies requiring a minimum number of
caloriesto berecorded. Despite varying definitions of adherence,
studies consistently showed that adherence declined over time,
with several reporting a sharp drop, in some cases to nearly
zero, after the intervention period. Adherence levels were
typically measured by collecting the app data, which tracked
how frequently and how much information participants entered.
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However, recent findings suggest that strong early app
engagement may predict better long-term adherence and greater
weight loss outcomes [89].

Notably, some apps had good adherencein thefirst few months
before decreasing. One study reported that participants
self-monitored with MyFitnessPal an average of 5.4 days/week
during the first 4 weeks, declining to 1.4 days/week during
weeks 5-12, and to 0 days/week after the 12-week intervention
[67]. Another study in Doctor Diary found that 14/32
participants (43.8%) failled to record three dailly meals
throughout the 8-week period, meaning only 18/32 participants
(56.2%) were considered adherent based on the study’s criteria
[21].

Dugaset d

Comparingly, a study on “Lose it!” found that in the first 6
weeks, participants used the app daily but decreased to 4 days
per week at the end of the 12-week study [75]. Multiple studies
showed that Lose It! had high adherence compared to a food
journal group or an electronic diary group [31,61,68]. In one
study that evaluated the adherence of MyMealMate, calorie
counting declined over time so that by 6 months, 7 of the
participants (16%) in the smartphone group had managed to
record their dietary intake every day, but no participantsin the
food journal and web group had achieved this [49]. The
following section outlines 4 factors found to enhance adherence,
also summarized in Textbox 5.

Textbox 5. Factors that facilitate adherence are divided into 4 categories: structural, user-related, financial, and environmental.

Structural

o  Photo feature

o  Paired with astructured program
«  Paired with aFacebook group

«  Simplified monitoring

User-related

o Hedth awareness

«  High motivation by the participant
«  Higher education

Financial

«  Monetary incentive

« Accessto the premium version

Environmental

. Internet access

Socioeconomic Factors

In astudy comparing premium versions of appsto freeversions,
they found that premium versions had a higher adherence rate,
defined aslogging of 800 daily calories or more[71]. Although
another study with MyFitnessPal Premium also confirmed that
the adherence to logging al meals 4 or more days aweek till
decreased over time, from 39% to 8% to 0% at week 1, 12, and
24, respectively [81].

One study examined the effectiveness of a monetary incentive
with a deposit system with the goal of motivating participants
using Noom. With this in place, more than half of the
participants completed the 16-week program by logging three
or moretimesaday [73].

User-Related Factors

Adherence to daily app use was found to be associated with
good comprehension of the impact associated with their health
condition and the desire for weight loss [85]. Similarly, low
motivation for habit change was associated with low daily
adherence [78,85].
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In terms of specific user demographics, a study on Good
M easures noted that adherenceto daily meal-logging in the app
did not vary between peri-urban and rural sites[37]. In another
study, participants with ahigher level of education had a higher
general adherence to the app [53].

Structural Factors

Some features were found to have increased participants
adherenceto the app. For exampl e, aretrospective cohort study
evaluating Lose It! showed that the group who used the photo
feature by taking a snapshot of their food items and selecting
theright itemsfrom alist of suggestionsto display calories had
6.1 more total logged days than those who did not use this
feature [62]. This remained significant after adjusting for user
demographics such as age, gender, and BMI.

One way to increase adherence was to pair the app with a
structured program or a Facebook group [31,81], but another
documented way is to simplify calorie counting. For example,
monitoring only the high-calorie foods consumed that have
limited nutritional value. In astudy comparing detailed counting
of calories on Fithit to simplified calorie counting, the group
with the simplified option had better adherence throughout the
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study, with amedian day of self-monitoring of 97% compared
to 49% for the detailed group [84].
Environmental Factors

The need for an internet connection to manually enter food
intake in the app was negatively associated with daily food
logging adherence [85].

Discussion

Recommendations

Based on the results of our scoping review, we provided a list
of recommendations to improve acceptability and feasibility

Dugaset d

associated with the use of cal orie-counting appsto monitor and
manage weight in adult populations living with obesity and
weight-related chronic disease. We present below our
recommendations for developers, clinicians, and researchers
(Table 5), based on potential improvements associated with
behavioral, structural, socioeconomic, and research and
development components of the use of calorie-counting apps.
These recommendations are a result of collecting information
on the functionalities, features, and user engagement metrics
that factored into the acceptability and feasibility of the apps.

Table5. Recommendationsto improvethe acceptability and feasibility of implementing the use of calorie-counting appsin clinical practicein populations

living with weight-related chronic disease.

Category and subcategory Recommendations
Behavioral
Motivation «  Ensureathoughtful frequency of reminders, feedback, and progress reportsto help users stay on track
without inducing fatigue or discouragement
« Allow usersto opt out of notifications to avoid discouragement in certain users
« Include game features in apps, deliver app-based interventions in a context of group competition,
and/or provide financial incentives associated with app use to increase motivation
Guidance «  Provide more guidance on how to make healthy food choices and how to deal with diet dipsto help
users progress toward their goals
Structural
App function «  Ensureregular app updates to stop the frequent app crashes and decrease frustration from app users
« Allow offline functioning to improve consistency of calorie logging
«  Offer users simplified calorie logging options, such as only keeping track of high-calorie and low-
nutrition food, to reduce the workload associated with calorie tracking
Content « Includeavariety of multiethnic, local, and home-cooked foods aswell astake-out meals and restaurant

options for users to choose from when logging dietary intake

« Include features adapted for users with low vision, such as simplified terminology and screen organi-
zation, aswell as clearly defined tabs

« Include atutoria with the app to make sure users understand all functionalities

Socioeconomic

Costs .

Offer afree or very affordable app when implementing an app used in clinical interventions to avoid

reduced accessibility for populations with low income

Resear ch and development

Engagement .

Involve future users and health care professionals in al stages of app development and clinical inter-

ventions, as well asin associated research projects, to foster co-construction of technological and

clinical approaches

Behavioral Recommendations

Motivation

To develop acalorie-counting app that iswell-suited for clinical
implementation, it is important to consider some factors that
keep users engaged. Motivation is one of the major factors
fostering long-term app use and thus promoting adherence. Our
scoping review showed that reminders, feedback,
encouragement, and progress reports were well received by
users (see the Acceptability section). For the best results, they
should be thoughtfully spaced out so that they help usersto stay
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on track without being too frequent to avoid fatigue or
discouragement. Thisisespecially truefor the progressreports,
where too frequent reports can lead to stagnant results and loss
of motivation. In addition, allowing users to opt out of
notifications to avoid feeling discouraged represents another
associated recommendation. To increase motivation to use
calorie-counting apps, other behavioral recommendations have
been suggested, such as including game features in apps,
delivering app-based interventions in a context of group
competition, and providing financial incentives associated with
app use [79].
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Guidance

Our scoping review suggested that greater user understanding
of calorie intake and its health implications may be linked to
better engagement with cal orie-counting apps[85]. Accordingly,
providing structured guidance on healthy food choices and
strategiesto address dietary |apses could support user adherence
and long-term behavior change.

Structural Recommendations

App Function

We formulated various recommendations related to the app
function. First, ensuring regular app updatesto stop the frequent
app crashes would decrease frustration from app users. In
addition, having an offline option would enable usersto be more
consistent by tracking calories when they do not have internet
access. To reduce the workload and time spent tracking calories,
we recommend offering users simplified calorie-counting
options, such as only keeping track of high-calorie and
low-nutrition food, for instance. Another recommendation to
improve function while reducing workload for users would be
torely on artificial intelligenceto perform automatic estimation
of the calorie content of food items shown in pictures. This
could significantly simplify thetask of calorielogging for users
and hence increase motivation and adherence.

Content

The content of calorie-counting apps could also be improved.
To reduce workload for users and increase app usefulness, we
recommend including a variety of multiethnic, local, and
home-cooked foods, as well as take-out meals and restaurant
options for users to choose from when logging into dietary
intake. Moreover, app content should reflect diverse cultural
and racial backgrounds to ensure inclusivity and relevance
across populations with different dietary habits and nutritional
needs. In addition, to tailor the app for users with low vision,
we recommend the use of simplified terminology and screen
organization with clearly defined tabs that can be easily seen.
Finally, including in the app content a tutorial for users to
understand all the functions the apps have to offer aso
represents a key recommended improvement for
calorie-counting apps.

Socioeconomic Recommendations

Our scoping review identified that the cost of acal orie-counting
app could represent a barrier limiting its acceptability and,
consequently, the adherence to the app. We recommend offering
afree or very affordable app to improve accessibility for users
with lower income, thus making it easily recommendable by
health care professionalsto al patients.

Research and Devel opment Recommendation

Successful implementation of calorie-counting appsin clinical
interventions targeting patients living with weight-related
chronic diseases relies on reaching high enough acceptability,
feasibility, and adherence levels for both users and health care
professionals. For that purpose, we provide a general
recommendation to foster engagement of these stakeholdersin
all stagesrequired to develop an app, but also to implement app
use in clinical practice. Co-construction of the technological
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and clinical approaches together with users and health care
professionals would be instrumental to strengthening
acceptability, feasibility, and adherence.

Limitations

Given our search strategy, which required papers to include
populations living with chronic conditions, studies that only
described apps without targeting these populations were not
necessarily included. This may have limited the depth of our
features and functionalities of calorie-counting apps analysis.
Even when combining app descriptions from the included
studies, it is possible that some features were missed if the
primary objective of certain paperswas not to describe the app
indetail. We acknowledge that this may have led to the omission
of specific app features. Neverthel ess, we believe that our study
still achieved its objective of providing an overview of the most
common design features of calorie-counting apps for adults
living with chronic conditions. Another limitation of thisreview
isthelack of consistent reporting on reminder frequency within
the primary studies, which prevented analysis of how reminder
timing or intensity might influence user engagement.

Implications for Future Research

Building an app with these recommendationsin mind will be a
crucial step toward developing an application that meets the
needs of adultsliving with chronic conditionsin clinical settings.
Another essentia step in the devel opment of these applications
is the need for future research. As is the case with any
intervention destined for aclinical setting, the validity of these
apps, as well as an evaluation of their effectiveness, should be
documented through future research. Many of these applications
have a goa of promoting weight loss and healthy eating
behaviors, and the effectiveness with which they can achieve
those goals should be studied. As was done throughout the
development of many studied apps in the papers selected by
this study, future research should al so eval uate the acceptability
and the feasibility of the app throughout every stage of
development to allow for necessary adjustments to be made.
Thesefuture research initiatives should involve users and health
care professionals in every stage, from app design to
implementation in clinical practice. This will alow them to
better meet the needs of the various stakeholders through
fostering their engagement.

Throughout this paper, it was also possible to highlight several
elements of acceptability and feasibility for calorie-counting
apps, with more general information for app structure and
content. While this was partly due to the nature of our scoping
review, which was to provide an overview, we still noticed that
the literature was somewhat limited when it came to detailed
explanations of features and functionalities, especially for
commercidly available apps. Therefore, future research
exploring specific features and functionalities of apps and their
relationship with acceptance among adults living with chronic
conditions is needed.

Conclusion

Calorie-counting apps can support management of obesity and
related chronic diseases provided they reduce logging friction,
personalize guidance, integrate with clinical workflows, and
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leverage comprehensive, culturally inclusive food databases. privacy-preserving clinician data sharing, and simplified
Persistent barriers, technical instability, incomplete databases, monitoring paradigms that maintain engagement. Rigorous
and the time cost of manual entry contribute to erosion of evaluations are needed to verify automated calorie estimation,
adherence over time. Future development should emphasize  benchmark database quality, and assess equity and accessibility.
automation (barcode- and image-based capture, offline use),
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