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Abstract

The prevalence of unhealthy overweight and obesity among women and men
worldwide has tripled in recent decades and continues to rise steadily according
to the World Health Organization. Obesity is associated with negative health
and with negative psychosocial as well as social consequences. These negative
consequences can be reduced by a multidisciplinary treatment approach (nutri-
tional, exercise and behavioral therapy). However, long-term successful weight
reduction is a challenge for women and men who have obesity. Previous empir-
ical studies show that there are psychological factors that promote or impede
successful weight loss (e.g. self-efficacy, self-control, coping strategies). For many
of these psychological factors gender differences have been detected that have so
far not been taken into account in the treatment of obesity. In order to do so
effectively, digital health services (e.g. health apps) should be used that integrate
weight-associated psychological aspects into weight loss and weight mainte-
nance programs. The technical capabilities of digital services allow persons with
obesity to adapt treatment individually to their own gender-specific needs. This
is a promising approach to improve successful long-term weight loss for both
women and men. This article reviews findings on gender-specific differences in
psychosocial factors affecting obesity and obesity treatment. Furthermore, it in-
troduces the app-based psychological intervention I-GENDO, which represents
an approach combining digitalization and gender aspects in the treatment of
obesity. Finally, it argues that the app can increase the effectiveness of conven-
tional weight reduction programs.
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Introduction

Excessive overweight is a prevalent topic in our current society that affects
women and men equally. If one follows the media, however, one can get
the impression that weight-related content, such as the most innovative
dieting and weight loss strategies, only concerns girls and women. Indeed,
research shows that women are more likely than men to diet for weight
control (Kiefer et al., 2005: 199). They also participate in weight loss pro-
grams more often (Pagoto et al., 2012: 1237). The message seems obvious:
Losing weight is a women’s issue.

Yet, this conclusion cannot be maintained upon closer investiga-
tion, since the negative consequences of obesity apply to all persons re-
gardless of sex and gender (World Health Organization, 2000: 39). Still,
gender-specific needs with regard to excessive overweight have to be iden-
tified and must be integrated into the treatment of obesity. An integration
of this dimension of weight loss can be realized best through digital health
services such as smartphone applications (apps). Over the last few years,
weight loss programs have been translated into digital formats that pro-
vide broad access to nutritional, exercise and behavioral advice through
web pages or apps. Digitalization offers many advantages, e.g. the possi-
bility for every user to individualize contents to their personal needs.
Therefore, digitalized offers constitute a promising addition in gender-
specific treatment of obesity.

In the following, I will present a literature review of gender-spe-
cific aspects affecting obesity and weight loss, focusing on gender differ-
ences in psychological factors that promote and impede weight manage-
ment. Furthermore, I will describe the psychological smartphone app I-
GENDO, which attempts to integrate the described gender-specific as-
pects in the treatment of obesity.

Obesity
Obesity is defined “as a condition of abnormal or excessive fat accumula-

tion in adipose tissue, to the extent that health may be impaired” (World
Health Organization, 2000: 6). Commonly, the Body Mass Index (BMI) is

72



Losing Weight, a Matter of Gender?

used to classify weight categories in adults. It is determined by the quo-
tient of a person’s body weight and body height squared (kg/m? World
Health Organization, 2000: 8). The World Health Organization (WHO)
defines the following cut-off points: BMI < 18.50 (underweight), BMI
18.50 — 24.99 (normal range), BMI > 25.00 (overweight) and BMI > 30.00
(obesity). Obesity is further subdivided by degree of severity, because treat-
ment recommendations differ above a BMI of 35 (BMI 30.00 — 34.99: obe-
sity class I, BMI 35.00 — 39.99: obesity class I and BMI > 40.00: obesity
class I1T; World Health Organization, 2000: 9). Although the BMI is widely
used due to its economic application and simplified comparability be-
tween age groups and people of all genders, it should be noted that it has
a limited informative value. Calculations of the BMI do not take into ac-
count to what degree a person’s body weight comes from muscle or fat.
This is why physical build and proportions can influence the BMI range,
which is important to consider when comparing data of women and men
(World Health Organization, 2000: 8).

The prevalence of obesity in women and men worldwide has
nearly tripled over the last thirty years. According to WHO, in 2016 more
than 1.8 billion (39%) adults had overweight and of these over 650 million
(13%) were affected by obesity (World Health Organization, 2020). Recent
statistics from the German Robert Koch Institute, which include anthro-
pometric measurements, show that more men (43.8%) than women
(29.0%) have overweight. With regard to obesity, however, the prevalence
in men (23.3%) and women (23.9%) is approximately equal. Results
showed that prevalence trends in different age groups and socio-economic
classes varied between genders (Mensink et al., 2013: 787-791). Further
data from Germany confirm that there are no consistent gender differ-
ences in the overall obesity prevalence (Schienkiewitz et al., 2017: 22), but
there is evidence that severity of obesity differs between men and women,
with women more often having obesity class II and III than men (Men-
sink et al., 2013: 791).

The higher the obesity degree the higher the risk for secondary
diseases that affect a person’s quality of life and mortality such as cardio-
vascular diseases, impairments of the musculoskeletal system or type II
diabetes (World Health Organization, 2000: 9). Besides these physical
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comorbidities, excessive body weight is also associated with psychosocial
aspects (World Health Organization, 2000: 55 - 56). Impaired psychologi-
cal health can have a negative effect on nutritional and exercise behavior
(e.g. lack of exercise, maladaptive eating behavior) and can prevent weight
loss. Indeed, in comparison to persons with normal weight, persons with
obesity have a higher prevalence of psychological disorders such as Major
Depression and Anxiety Disorders (Hauner et al., 2014: 189). These disor-
ders are likely to emerge or to be reinforced through negative stigmatiza-
tion and weight-discrimination. Especially in Western nations, people
with obesity have to deal with negative judgements and assumptions with
regard to their appearance in education, health care, and employment set-
tings, e.g., the attribution of negative characteristics such as laziness or
incompetence, or physical barriers and social rejection because of weight
(Friedman et al., 2005: 912; World Health Organization, 2000: 56).
Research shows that persons affected by weight-based stigmatization
internalize society’s preconceptions (self-stigmatization), which translates
into a low self-esteem, poor body image, pathological eating behavior, and
general lack in psychological functioning (Puhl & Heuer, 2009: 954 - 955).
This is why dealing with the psychological consequences of obesity needs
to be addressed in therapy.

Treating Obesity

Various national and international scientific societies label obesity as a
chronic disease from a medical point of view (Hauner et al., 2014: 185;
World Health Organization, 2000: 1). Therefore, the primary aim of ther-
apy is long-term reduction of body weight, which improves the physical
condition and mitigates obesity-related risk factors and diseases (Hauner
et al., 2014: 197). Successful long-term weight reduction is defined as a
minimum intentional weight loss of five (BMI 25 — 35) respectively ten
(BMI > 35) percent of the initial weight for six to twelve months (Hauner
et al., 2014: 197) which is maintained for at least one year (Wing & Hill,
2001: 326). Achieving these treatment goals can only be guaranteed if pa-
tients show a comprehensive change of behavior in various aspects affect-
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ing obesity. Hence, amongst others, the German Obesity Society recom-
mends a combination of nutritional, exercise, and behavioral treatment
components as therapy of first choice. It is well known that the combina-
tion of these three aspects leads to a higher weight reduction than the use
of a single treatment component (Hauner et al., 2014: 199).

Nutritional and exercise therapy is generally based on the goal of
creating a consistent negative energy balance over a longer period of time
through restricted nutritional behavior (reduction of fat consumption
and/or carbohydrate) and increased physical activity (at least 150
minutes/week; Hauner et al., 2014: 202 - 204). Recommendations need to
be adapted for each patient individually. Changes in eating and exercise
habits are directly associated with weight-related outcomes. Importantly,
though, the addition of behavioral therapy strategies can have an indirect
impact on the individuals trying to lose weight by altering behavior that is
associated with the development and maintenance of obesity. Proposed
behavioral strategies are self-monitoring of behavior, practicing flexible
self-control behavior, cognitive restructuring, goal setting, problem solv-
ing strategies, social skills training, social support enhancement, and re-
lapse prevention (Hauner et al., 2014: 206).

Existing research suggests that the described conventional ther-
apy should be the base for every weight reduction and weight stabilization.
In addition to this, pharmacological treatment or bariatric surgery proce-
dures (e.g. gastric bypass, sleeve gastrectomy) can be used if a severe form
of obesity is present or when conservative therapy is not successful
(Hauner et al., 2014: 211, 213). Still, the question arises how successful
conservative weight loss attempts are, especially if the results are to be
long-lasting. Existing interventions that focus on this therapy approach
show promising results for initial, short-term weight loss success, that is,
for the weight loss measured six months after the initiation of treatment
(Jeffery et al., 2000: 7). After this period, a consistent temporal course was
identified for the study participants across different interventional stud-
ies: “weight regain [...] begins and continues gradually until weight stabi-
lizes somewhat below baseline levels” (Jeffery et al., 2000: 7). Observa-
tional data from Germany strengthen the impression that maintaining
substantial weight loss remains a lifelong challenge. The risk of regaining
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weight increases with the time that has passed since weight loss. In the
respective population-based sample almost one-third (29.7%) of subjects
with obesity (n = 223) reached successful long-term weight loss (10% of
initial weight) for one year, but only 11.7% achieved five-year weight loss
maintenance (de Zwaan et al., 2008: 2539).

Whether men or women lose more weight in the course of weight
loss programs cannot yet be answered. Some studies and literature re-
views indicate that men lose relatively more weight than women
(Stroebele-Benschop et al., 2013: 9; Tsai et al., 2016: 396; Williams et al.,
2015: 181). These findings contrast both with the results of a systematic
review of Robertson and colleagues (2016: 80), who did not find any dif-
ferences in weight loss between genders, and with the data from popula-
tion based studies, in which women with obesity reported more successful
weight loss maintenance compared to men (de Zwaan et al., 2008: 2539).
Despite the relative scarcity of available data on gender differences in
weight loss and the inconsistent findings in the available studies, it is im-
portant to identify which factors influence a successful weight reduction.

Psychological Factors that Promote and Impede Weight Loss

Even though the reasons for the limited long-term effect of obesity treat-
ment have not been conclusively clarified, the analysis of cases in which
individuals have successfully maintained their reduced weight provides
important insights as to which factors promote and impede long-term
weight loss. It has been shown that, above all, psychological and behav-
ioral aspects have an impact on weight control in short- and long-term
weight maintenance (e.g. Ahlgren et al., 2016; Elfhag & Rossner, 2005;
Metzgar et al., 2015; Ohsiek & Williams, 2011). Building on these find-
ings, Ohsiek and Williams (2011: 595-599) conducted a systematic review
of studies on weight loss and weight control, including studies in which
obesity was treated with behavioral modification interventions. They iden-
tified eight psychological factors which are associated with weight regain
and hinder a successful weight loss maintenance:

1) unrealistic weight loss expectations,
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2) the failure to achieve the initial weight loss goal,

3) a dichotomous thinking style (“all or nothing”),

4) emotional eating,

5) uncontrolled eating behavior,

6) the perceived cost of weight loss (e.g. time) compared to its bene-
fits,

7) depression and

8) negative body image.

These findings are consistent with the psychological factors that were pre-
viously determined by Elfhag & Réssner, (2005: 76) who specified the fol-
lowing factors as promoting successful weight loss maintenance:

1) high self-efficacy,

2) enhanced self-monitoring,

3) less previous weight loss attempts,

4) access to adaptive coping strategies and
5) social support.

The impact of social support for long-term weight maintenance was also
highlighted in qualitative studies with all-female populations (Ahlgren et
al., 2016: 90; Metzgar et al., 2015: 601). Interestingly, social relationships
to close family members and friends during weight management were
either perceived as extremely helpful or extremely hindering by the
women interviewed.

To summarize, various qualitative and quantitative studies of
people who successfully lost weight and those who repeatedly regain
weight suggest that success of obesity treatment can be significantly in-
fluenced by behavioral and psychological factors. Because these factors are
linked to each other, the identified connecting themes (e.g. identifying
and modifying dysfunctional emotion regulation, poor self-esteem and
body image distress) should be included in weight loss programs to pro-
mote long-term weight loss maintenance.
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Gender Differences in Psychological Factors Affecting Weight
Control

Due to genetic, biological, and socio-cultural influences, it can be assumed
that women and men experience and manage obesity differently. It can
also be assumed that they suffer from varying risk factors in particular
when it comes to psychological distress. Indeed, gender differences have
been demonstrated in several of the psychological factors associated with
excessive weight (e.g. stigmatization, body dissatisfaction, body percep-
tion, depressive symptomatic, and motivation).

Studies show that women with obesity experience more weight-
related stigmatization than men in occupational contexts (Giel et al., 2010:
38) and in health care settings (Giel et al., 2012: 8). Overall then, women
with excessive overweight seem to be less socially accepted than men with
obesity and are therefore sanctioned more severely (Giel et al., 2010: 38).
With regard to psychological impairment, there is evidence that the asso-
ciation between a depressive mood and obesity is influenced by such fac-
tors as age and race, but also by gender. More precisely, the experience of
depressive symptoms increases in women with increasing body weight,
while this connection is not evident in men (Heo et al., 2006: 517 - 518).

In terms of body perception and body image, research suggests
that weight related attitudes towards the body differ between men and
women. Women with overweight are more often dissatisfied with their
bodies than men with overweight (Schwartz & Brownell, 2004: 45). This
difference may be explained by the fact that men with a BMI between 25
and 28, or in a study by Tsai and colleagues (2016: 391) with a BMI even
up to 35 (obesity class II), tend to have a lower accurate weight perception
and therefore have a less problematic perception of their bodies (Schwartz
& Brownell, 2004: 46). This perception may be due to the internalized
ideal male body type, which is heavier and stronger than the ideal female
body type (Tsai et al., 2016: 395). The described gender differences in body
perception are also reflected in the subjective weight loss goals that pa-
tients with overweight and obesity participating in behavioral weight loss
programs set themselves. There is strong evidence that female partici-
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pants are prone to set less realistic goals. In the study of Dutton and col-
leagues (2010), for example, women had a more unrealistic dream weight
(the weight they would choose if they could weigh whatever they wanted)
and happy weight (a weight they would not consider ideal but be happy
with) expectation than men (Dutton et al., 2010: 76). Given the importance
of realistic self-perception and goals for weight management, it must be
assumed that gendered expectations surrounding ideal weight and weight
loss influence the course and success of obesity treatment.

Gender differences also show in concrete eating and weight man-
agement behavior. Eating habits of women tend to be more strongly
guided by emotions on the one hand and by restrictive diet recommenda-
tions on the other hand (Kiefer et al., 2005: 197). Both things can lead to
uncontrolled eating behavior. Male and female patients with obesity de-
scribe different hierarchies of problematic food-related situations that
they have to cope with. Alcoholic drinks, the desire for sweets and eating
out present challenges for men, whereas women tend to have difficulties
handling their desire for sweets, eating out, and sudden appetite (Kiefer
et al., 2005: 196). Furthermore, gender-specific weight control mecha-
nisms have been identified: “men are more likely to control their weight
by means of exercise, women by means of dieting” (Kiefer et al., 2005:
199). Men tend to adopt a weight maintenance behavior that is based on
active coping strategies. They opt for more exercising, for example, rather
than giving up certain foods or avoiding certain social situations. They
thus not only do something that constantly poses new challenges, they
also engage in activities that increase their social contacts rather than re-
ducing them.

Recently, the research group I work in conducted a qualitative
study to investigate whether women and men report different psycholog-
ical factors promoting or impeding long-term successful weight loss (van
der Velde, Schroeder, Haun et al., 2019). For this purpose persons who
had successfully lost weight (at least 5%) and kept that weight for six
months (weight maintainers) as well as persons who had experienced var-
ious unsuccessful weight loss attempts (weight regainers) were asked in
semi-structured focus groups about the barriers that impede long-term
successful weight loss and the resources that enable it. We evaluated the
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answers with qualitative content analysis in terms of gender and weight
progression. Women in our study group reported more often than men
that, in order to improve their own self-perception, they compared them-
selves with individuals who had even higher body weight. The more suc-
cessful their weight reduction was, the more they paid attention to their
own needs and the more mindful they became with regard to themselves
(e.g. admitting breaks to themselves). Moreover, the majority of women
interviewed used strategic avoidance behavior, which means that they
were abstinent to specific food products. These restrictions were perceived
as facilitating, because it gave them a sense of control. The male partici-
pants on the other hand did not follow such restricted eating guidelines.
They preferred to compensate overeating with increased physical activity
or by eating less instead of giving up some foods completely. In social
situations, men experienced particular difficulties when alcohol con-
sumption was socially desirable. In order to cope with such moments,
they adopted a problem-focused behavior, such as designing social situa-
tions in such a way that alcohol consumption was not the focus. Interest-
ingly, no meaningful gender-differences could be found in the group of
weight regainers. Women and men in that group showed similar weight-
related attitudes such as low self-efficacy and a pronounced dichotomous
thinking style. Individuals for instance threw their entire weight loss plans
overboard as soon as they ate something they had not planned and then
experienced feelings of great failure that led to more unproductive behav-
ior.

The current state of research indicates gender differences with
regard to weight related behavior and weight loss programs. As stated be-
fore, men are much less likely to participate in weight loss programs than
women. On average barely a third of participants in randomized con-
trolled trials of behavioral weight loss interventions are men (Pagoto et al.,
2012: 1236; Robertson et al.: 73, 2016; Tsai et al., 2016: 395). One reason
for this low enrolment could be the aforementioned gender differences in
weight-related perception and attitudes. Wolfe and Smith ( 2002: 121)
have also dealt in their research with the question why so few men under-
take serious weight loss attempts. They found that men were actually mo-
tivated to start weight loss programs because of obesity-related health risks
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and a desire to improve their appearance, but they did not feel addressed
by the traditional group-based treatment. Another study found that men
did not relate to existing interventions because of the gendered associa-
tions of dieting and because the programs were predominantly attended
by women (Morgan et al., 2011: 243).

Due to the small number of male participants in weight loss pro-
grams, it is difficult to draw definite conclusions about men’s perceptions
and experiences of obesity treatment. Studies indicate, however, that men
who start a weight loss program are more likely than women to complete
it successfully (Robertson et al., 2016: 80). It is thus important to examine
under what circumstances men and women are willing to join weight loss
programs, since there seem to be gendered preferences for style of deliv-
ery and content of intervention. Research results imply that men prefer
weight loss programs in which individual support or tailored advice is pro-
vided, because this format creates a sense of greater personal control (Rob-
ertson etal., 2016: 81; Tsai et al., 2016: 397). Male-only interventions, stud-
ies show, lead to particularly successful weight loss reduction among the
participants. Those interventions integrated treatment components that
had been identified before in primarily qualitative investigations as ap-
pealing to a large proportion of men, such as simple and fact-based lan-
guage with individual feedback, male-orientated humor, and sporting af-
filiation. This is why the intervention “Football Fans in Training”, for ex-
ample, took place in the stadium of the male participants’ favorite football
clubs (Hunt et al., 2014: 1218).

In order to develop gender-specific interventions that enable
more successful long-term weight reduction it is necessary to consider the
individual behavioral needs of female and male participants. Therefore,
our team conducted a systematic review that aimed to identify gender-
specific treatment components that focus especially on behavioral aspects
in the treatment of obesity (van der Velde, Schréder et al., 2019: 161). We
evaluated the effectiveness of behavioral weight loss strategies used in ex-
isting weight loss programs for female-only and male-only interventions.
The results show that women in female-only interventions benefit from
behavioral weight loss strategies that deal with negative feelings, cognitive
restructuring, self-control capabilities, identification of individual barriers
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and self-monitoring. In sum, women may benefit from traditional cogni-
tive behavioral treatment components that address both the cognitive and
emotional level of body weight issues and aim to create internal as well as
external support structures. By contrast, the male participants benefited
greatly from treatment components based on social and technical feed-
back, such as individualized feedback, social support and self-monitoring.
It is important to note, though, that we only qualitatively summarized the
effectiveness of each of these psychological components in either the fe-
male-only or the male-only programs, which is why we cannot conclude
that the other gender would not benefit from the above-mentioned com-
ponent as well. I order to assess the usefulness of these components for
the respective other gender, the outcomes (e.g. weight loss) for women
and men in intervention studies would have to be reported separately or
an experimental study would have to be designed in which both women
and men examine all strategies.

To conclude, women and men seem to differ in various factors
influencing weight, weight loss, and weight maintenance. Therefore, a
better insight into the perceived factors influencing psychological distress
and behavior change in obesity treatment in all genders is required to give
greater attention to these different expectations, motivators and barriers
when designing interventions tailored to the individual needs of each par-
ticipant.

Digital Health Interventions in Obesity Treatment

The findings described so far indicate that behavioral therapy components
are effective in the treatment of obesity and that the effectiveness of these
behavioral therapy components could be further increased if the individ-
ual needs of patients were taken into account more systematically. Due to
financial reasons, behavioral treatment is not commonly used in standard
care outside of clinics (Thomas et al., 2019: 572). This is why different
methods of delivery need to be developed to change this status quo and to
make the treatment approach accessible to more people. With the rapid
growth of digital communication, new digitally delivered programs such
as counselling through email, text, or smartphone-apps are emerging.
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These programs represent a promising addition to standard care in the
management of obesity (Alamuddin & Wadden, 2016: 575-576).

In general, internet-based and more precisely smartphone-based
interventions in psychosocial care offer the advantage of low-threshold ac-
cess and an independence of time and place. Because of this accessibility
and flexibility, persons that normally would not want to or could not join
traditional treatment offers due to time constraints, geographical obsta-
cles, or concerns of stigmatization are now given the chance to participate
in digital health services (Ebert et al., 2016: 365). Beyond the greater range
of participants that can be reached digitally, Kuhn and Amelung (2016:
103) provide evidence that treatment adherence is increased by using
apps.

A number of existing smartphone-based interventions focus on
weight loss and weight loss management. These differ in their theoretical
basis (e.g. nutritional, physical or behavioral) and/or in the background of
the developers behind them (e.g. healthcare professionals, commercial
companies; Zhang et al., 2018: 265). In fact, the vast majority of these in-
terventions only focus on transmitting information and are often lacking
an evidence-driven basis (Zhang et al., 2018: 266). Consequently, the re-
search group around Zhang (2018: 267) recommends a greater involve-
ment of healthcare professionals in the conceptualization and design of
health care applications for obesity treatment to improve the quality of
these applications.

Although mobile health interventions differ from each other in
many ways (e.g. settings or content; Khokhar et al., 2014: 7; Stephens &
Allen, 2013: 326), findings of randomized controlled studies (RCTs) and
meta-analyses suggest that the use of these methods in obesity treatment
is effective to change weight-related outcomes. Fourteen studies that com-
pared mobile phone interventions with control conditions were included
in a systematic review and meta-analysis of Liu and colleagues (2015: 346).
The evaluation of these studies showed that the app-based programs led
to significant weight loss. These results support the findings of a previous
systematic review, which stated that text messaging and mobile-based in-
terventions in comparison to control groups increase physical activity and
reduce weight in populations with overweight and obesity (Stephens &
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Allen, 2013: 326). Another systematic review of RCT’s revealed that beyond
the influences cited, smartphone-based obesity interventions also change
weight-associated behavioral determinants (e.g. sense of control, social
comparison, goal setting) in a positive direction and thus have an indirect
effect on weight loss (Lyzwinski, 2014: 376).

There are also studies that directly compare online interventions
with standard in-person weight control treatment. For instance, Harvey-
Berino and colleagues (2010: 125) investigated the effect of a six months
internet-based behavioral intervention on weight loss in comparison to
face-to-face (F2F) treatment and a mixed condition (internet + F2F-treat-
ment). Besides nutritional and exercise goals, participants in all groups
were training behavioral and self-management skills, such as stimulus
control, goal setting, and relapse prevention. The researchers found that
participants who received the traditional F2F communication lost more
weight than persons in the internet-based group did. However, the major-
ity of persons in the latter group also lost a significant amount of weight
(= 5% of initial weight). Interestingly, the combination of internet and
F2F-treatment was not superior to the other two conditions in this study
(Harvey-Berino et al., 2010: 126).

In a recent study, Thomas and colleagues (2019: 573) compared
a smartphone-based behavioral obesity treatment with monthly weigh-ins
with an intense group-based approach and a control condition. Both in-
terventions lasted eighteen months and contained dietary education, ex-
ercise guidelines and offers to learn behavioral skills such as self-moni-
toring, stimulus control and problem solving. In contrast to the findings
of Harvey-Berino and colleagues, the participants in all three conditions
achieved a comparable clinical meaningful weight loss after six, 12 and 18
months respectively. Surprisingly, the control group also reached a mean-
ingful weight loss, even though they only attended monthly weigh-ins last-
ing ten minutes and were instructed to self-monitor their eating and exer-
cise behavior. Consequently, the authors conclude that a smartphone de-
livered behavioral obesity treatment with occasional in-person contact
constitutes a cost effective and efficient method for the treatment of obe-
sity (Thomas et al., 2019: 577)
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In conclusion, research on digitally supported approaches shows
that smartphone-based weight loss programs that focus on changing eat-
ing and exercise behavior by teaching behavioral and self-management
skills lead to a clinical meaningful weight reduction. Recent findings in-
dicate that long-term weight loss maintenance can be facilitate through
digital tools in the delivery of treatment (Thomas et al., 2019). On the one
hand, digital approaches make the treatment more cost effective and on
the other hand, they increase the likelihood that the behavioral treatment
approach reaches more people who would benefit from it (Alamuddin &
Wadden, 2016: 576).

Tailoring Digital Services to Individuals’ Needs

Another advantage of digital based interventions—one that is not taken
into account in the studies mentioned—is that it allows the adaptation of
treatment content to users’ specific needs, whether these needs are gen-
der-based or not. A recent systematic review that evaluated the effective-
ness of web-based behavioral interventions for weight loss and mainte-
nance suggest that treatment of obesity delivered through digital services
can be enhanced by tailoring content to each individual user (Sorgente et
al., 2017: 13). Tailoring is here defined as “a process whereby the provision
of information, advice and support is individualized to the user” (Ryan et
al., 2019: 3). This process requires information about the individual needs
and characteristics of each user, which can be gathered for example
through questionnaire administration. The gathered information is then
processed in two different ways. Either humans or computers choose the
content most suitable for this person (e.g. intervention strategy, treatment
recommendation) with the computer relying on algorithms or decision
rules. The extent of tailoring moves on a continuum from personalized
(e.g. inserting a person’s name in a standard message) to heavily tailored
content (e.g. customize content for each individual; Noar et al. 2011: 113
- 114). Ryan, Dockray and Linehan (2019) conducted a systematic review
that investigated whether tailored internet-based interventions were more
effective in producing weight loss in persons with overweight or obesity.
They included six interventions, which were tailored according to factors
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like age, weight goals, daily caloric intake, physical location and weight
loss attempts. Analysis showed that four of these six tailored interventions
produced greater weight loss than active or inactive controls and that in
general, participants perceived this approach positively (Ryan et al., 2019:
19).

The studies to date support the assumption that tailored internet-
based interventions in obesity treatment can enhance the effectiveness of
behavioral weight loss programs. In previous interventions, tailoring has
been based on different demographic, situational and cultural aspects,
which are associated with experiencing, dealing and treatment of obesity
(Ryan et al., 2019). Although gender differences have been identified in
many obesity-related psychosocial factors (e.g. emotional eating, psycho-
social burden, treatment preferences) these aspects have so far not been
integrated into a smartphone-based tailored psychological intervention for
overweight and obesity. An app developed by researchers at the University
of Bamberg allows for this kind of tailoring.

Developing an Individualized Gender-Sensitive Smartphone-Based
Intervention for Obesity

In a recent pre-post study, a gender-tailored, online-based weight loss in-
tervention was evaluated that focused on modifying depressive symptoms
of men with overweight and obesity (Young & Morgan, 2018: 2). The self-
guided intervention lasted three months and most content was tailored to
appeal to men (e.g. male-specific pictures, frank and realistic communi-
cation). After the completion of the treatment, both the weight and the
depressive symptoms of participants were reduced in comparison to base-
line assessment. This study provides evidence that gender-tailored online-
based interventions engage and improve the mental health of men with
overweight and obesity in the short-term. A major limitation of this study
is the pre-post design, which reduces the relevance of the study results. In
addition, it is necessary to develop gender-sensitive interventions that take
into account the needs of both men and women, rather than developing
gender-specific interventions that exclude an entire group of participants.
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For these reasons, our research group at the University of Bamberg
(S. Steins-Loeber, Department of Clinical Psychology and Psychotherapy;
J. Wolstein, Chair of Pathopsychology) in cooperation with researchers
from the Ruhr-University Bochum (S. Herpertz, Department of Psycho-
somatic Medicine and Psychotherapy, LWL University Hospital) devel-
oped the smartphone-app I-GENDO, whose name stands for “individual-
ized gender-sensitive smartphone-based add-on intervention for obesity”
(van der Velde, Schroeder, Jongen et al., 2019). The I-GENDO project is
funded by the Federal Ministry of Education and Research (BMBF; fund-
ing code: 01GL1719A/B). The intervention is supposed to modify weight-
related behavior by training the following behavioral skills:

1) goal setting,

2) stress management,

3) dealing with the psychological consequences of obesity (e.g. stig-
matization, low body image),

4) self-control behavior,

5) self-efficacy and motivation,

6) emotion regulation and

7) relapse prevention.

Each of the seven modules contains psychoeducational elements (e.g. how
does stress affect my weight?) and specific behavioral skills that are
trained throughout the course of a three-month program. Content in the
app is delivered in form of videos, texts, and mini games. Every user is
presented with all seven modules, but the intensity of each module varies
according to the individual vulnerabilities. These individual vulnerabili-
ties are determined based on a baseline assessment, which includes the
Illness Perception Questionnaire-Revised (IPQ-R; Moss-Morris et al,,
2002), a questionnaire that assesses cognitive and emotional subjective
representations of a health condition (subjective illness representations,
SIRs). These representations in turn are based on the Common-Sense
Model of Self-Regulation (Leventhal et al., 1998) and display determinants
of the management of chronic health conditions, which, as evidence
shows, are associated with the psychological aspects of obesity (e.g.
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Breland et al., 2012; Wang & Coups, 2010). If a user for example shows
unfavorable emotional representations, low level of control, and high de-
gree of psychological impairment, assessed by the IPQ-R, she or he will
work intensively, three weeks per module with three sessions per week,
on the associated modules (emotion regulation, dealing with consequences,
improving self-control). By contrast, for this particular user the other mod-
ules stress management and self-efficacy/motivation will only be treated su-
perficially in one session. All users must complete the modules goal setting
and relapse prevention in the first and last week of the [-GENDO interven-
tion. Through the customized content adaptations, the specific weak
points of women and men will be addressed in particular.

While editing the modules users have to choose between two dif-
ferent module variants (A or B). These options contain the same funda-
mental information and follow the same treatment goal but are specifi-
cally designed to appeal to female (variant A) and male (variant B) cogni-
tions and attitudes related to obesity treatment. The two variants differ in
surface-structure and deep structure, meaning they contain either female-
specific or male-specific research findings and prioritized style of commu-
nication. The gender-differences considered in this app are based on our
own preliminary studies and previous evidence. For example, the female
variant in the stress management module uses more everyday examples
to convey information whereas the male variant is based on facts that are
described in a more straightforward manner. When choosing a variant,
the users do not know that conceptualization is based on gender-specific
aspects. They only receive a detailed description of how the content will
be presented and can then choose the variant that appeals to them more.
What is new about the I-GENDO intervention, then, is that users can
choose the gender-tailored content based on their individual needs and
preferences. This approach is gender sensitive, while at the same time
moving away from the idea of gender dichotomy and thus from the idea
that individuals’ preferences for a certain type of content must necessarily
align with the typical preferences of their gender.

I-GENDO can be individualized at many other points in the app
as well. Users can save the behavioral strategies from which they benefit
the most in their personal emergency kit and they can choose a coach at the
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beginning of the program that guides them through the app. The coach
they pick is either a female or male physician or a female or male buddy-
type character. Each type of coach uses a different style of communication
and support (authoritarian and strict doctor vs. supportive and empathetic
buddy).

As of December 2019, the I-GENDO app is being evaluated in a
RCT, comparing an app-group, which uses the full version of the app with
all the above-mentioned functions, with a waitlist-control group. The
study participants use the app in their everyday life as an adjunction to
their standard care. We expect that our I-GENDO intervention will lead to
an improvement in weight-related behavior (e.g. eating, physical activity),
cognitions (e.g. self-efficacy, self-control), motives and emotions. We as-
sume that the effectiveness of weight loss interventions will be enhanced
with regard to short-term weight loss and long-term weight maintenance
by offering this individualized gender-sensitive app. Once the necessary
data has been collected, we will also investigate gender differences in
weight-related outcomes and obesity-related psychosocial aspects.

Conclusion

Gender plays an important role in various aspects of obesity, and it can be
assumed that these aspects also affect the effectiveness of treatment inter-
ventions. Existing behavioral weight loss programs based on group ther-
apy models have been proven to be particularly appealing to women, ne-
glecting the needs of men. To improve the long-term effectiveness of obe-
sity treatment and to challenge the status quo in which losing weight is of
matter of gender, interventions should be developed that suit the psycho-
logical needs and wants of both men and women. Digital health services
(e.g. via smartphones) are particularly well suited for the implementation
of these framework conditions, because content can be tailored to match
the typical preferences of each gender, while also acknowledging individ-
ual preferences that go beyond these gender-typical preferences. For this
reason, the gender-sensitive, individually tailored smartphone interven-
tion I-GENDO was developed, which focusses on improving individual
gender-specific psychological aspects. What remains to be examined is
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whether, and if yes to what extent, the integration of these aspects en-
hances the effectiveness of weight loss interventions for obesity.
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