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PREFACE

Recently, weight-cycling concern has been raised quite a lot by women around me
and by my nutrition clinic female clients. This has inspired me to choose this topic
for my dissertation. So when | was given the option to study the prevalence of
weight cycling and the associated factors among women in the Ramallah and al-

Bireh Governorate; as a topic for my thesis, | gratefully accepted it.

As a global health issue; the impact of weight cycling came from the potential
physical and mental health consequences it could have. Some researchers have
shown that weight cycling may be worse than being overweight or obese. This
highlights the importance of exploring the prevalence of weight cycling among
Palestinian women, and the consideration should be given to the interventions

provided by professionals to avoid or reduce weight cycling frequencies.

I was particularly pleased to have this opportunity and encouragement from the
Institute of Community and Public Health (ICPH) at Birzeit University. This
helped me explore the prevalence of weight cycling among women in the

Ramallah and al —Bireh Governorate.
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ABSTRACT

Background: In many developed and developing countries, including Palestine,
the prevalence of obesity has increased over the last decades. As a result, the
number of women trying to lose weight and start dieting has also increased.
Failure to meet weight loss goals is common and leads to weight regain and diet
restart. This ends with weight cycling that is shown to have physical and
psychological negative consequences.

In Palestine, the prevalence of overweight and obesity in all age groups and in
both genders is growing. Also, some studies suggested that unhealthy dieting
behaviors that lead to weight cycling were common among the young age group.
We are witnessing a lack of knowledge on the prevalence of weight cycling and
the related factors.

Aims: The current study aimed to estimate the prevalence of weight cycling and
the associated factors among a sample of women in the Ramallah and al-Bireh
Governorate.

Methodology: The current study was a cross-sectional study conducted among
384 women aged 25-64 years in the Ramallah and al-Bireh Governorate. The
study took place between August and October 2019. Four non- governmental
medical centers selected. The participants in the selected centers invited to take
part in the study by filling the questionnaire. The study questionnaire consisted of
five sections that all of them validated in the Arab context except for weight
cycling questions that piloted and back-translated. The main outcome of this study

was weight cycling. Univariate analysis described the means and proportions of



the study variables. Chi-square tests were used to assess the significant
associations between our primary outcome and selected study variables (including
socio-demographic characteristics, physical and mental health factors). Two
multiple logistic regression models were computed to determine the associated
factors with weight cycling.

Results: The mean age (SE) of the study sample was 37.4 (£0.53). The main
study findings showed that the prevalence of weight cycling among the study
sample was 25.8%. In the logistic regression model, married women, higher
Body Mass Index (BMI) and Waist Circumference (WC), non- smoker,
perception of the body weight of (increased, decreased or cycled), body image
dissatisfaction, and classification as a possible case of eating disorders, were
found to be the associated factors with weight cycling among our study sample.
Conclusion: The relatively high prevalence of weight cycling among our study
sample highlights the need for further research into weight cycling and the
associated factors in the Occupied Palestinian territory (oPt). Interventions by
health practitioners and policymakers should be considered to encourage healthy

dieting behaviors and discourage unhealthy dieting behaviors to lose weight.
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INTRODUCTION

Nowadays, overweight and obesity and their health consequences have become a
public health issue [1]. They are comorbid conditions associated with several
diseases as diabetes and cardiovascular diseases, particularly if fat is located in the
abdomen [2].

In the Eastern Mediterranean Region (EMR), the prevalence of overweight ( Body
Mass Index (BMI) >25 kg/m 2) increased from 37.9 % in 1980 to 49.6% in 2015,
and obesity (BMI >30 kg/m 2) increased from 11.8 % to 19.6 % in the same
period which reflected a marked increase in overweight and obesity prevalence in
the EMR. In developing countries, overweight and obesity increase was mainly
due to changes in socio-economic status, demographic changes, shifting to a high-
fat diet, and a sedentary lifestyle [3]. Obesity among women is higher than among
men, especially in developing countries, while in developed countries, the
prevalence of obesity among women and men is almost the same [4].

At the time of rising obesity, particularly among women, promotion for slim and
fit bodies has also been increased as an important factor for being attractive.
Accordingly, low body satisfaction pushes women to start dieting in order to lose
weight. Dieting is not only prevalent among overweight and obese women but
also among normal-weight women [5].

Healthy dieting behaviors such as decreased food intake and increased physical
activity are recommended. On the other hand, the engagement in unhealthy
dieting behaviors is also common. Unhealthy dieting behaviors include fasting,

vomiting after eating, using diet pills, diuretics, laxatives, skipping meals,



following very restricted diets, smoking and excessive exercising. Such dieting
behaviors are the most common causes of weight cycling, particularly among
female dieters [6].

Several other factors are related to weight cycling as being married, overweight or
obese, or having a high level of stress. The relationship between weight cycling
and these factors was not clear due to the cross-sectional design of most of the
studies [7].

While a lot of women are dieting to lose weight, most of the time they cannot
achieve their weight loss targets. Regaining the lost weight is common; therefore,
a lot of women restart their diet after weight regain [8].

Weight cycling or yo-yo diet has emerged as a result of dieting, failure, or relapse
and restart of the diet. The definition of which is unclear, but generally a weight
cycle denotes a weight loss followed by gain. The numbers of kilos and
magnitude of the cycles were used differently to fulfill the criteria across the
studies [9]. The other synonyms are weight variability and weight fluctuation.
Because of this variation in the definition, the prevalence of weight cycling was
difficult to study, but it has been suggested that dieting and relapsing from the
diet are common and prevalent [10].

Weight cycling has many physical consequences. Several large population-based
studies linked weight cycling to the high mortality rate among women
[11]elevated blood pressure, decreased resting energy expenditure [12], in
addition to affecting body fat distribution. It is also found that a higher waist

circumference (WC) has a positive relationship with weight cycling. Therefore,



frequent weight loss and regain increase the risk of abdominal obesity and
eventually cause other health consequences related to abdominal fat accumulation
[13].

Female weight cyclers can also have adverse psychological effects on their health,
such as less body satisfaction, lower self-esteem on appearance, and they are at
higher chance to develop depression and eating disorders [14].

Weight cycling has become a public health issue, it is found to have negative
physiological and psychological consequences that could outweigh the positive
health consequences. It is important to address this issue among Palestinian
women since the prevalence of overweight and obesity has been increased. An
increase in dieting and attempts to lose weight among Palestinian females is also
noted, which might indicate weight cycling among them. Interventions to prevent
weight cycling and encourage following healthy dieting behaviors among women
are becoming more important, since several studies suggest that staying obese is

somehow better than being a weight cycler.

Knowledge Gap

Regarding the literature on weight and nutrition issues in the occupied Palestinian
territory(oPt), there are several studies on the prevalence of overweight and
obesity among different age groups (children, adolescents, and adults). In
addition, several studies investigated obesity-related physical and psychological
consequences [15]. Recently, some work has been carried out to study dieting

behaviors, especially among children and adolescents [16-19]. These studies have



indicated that dieting behaviors were common among the studied populations.
The reasons of following such behaviors, what are the most common dieting
behaviors, and whether these attempts to lose weight were successful or not, were
not studied.

Therefore, there is a gap in researches that focus on weight cycling as a whole
process of starting the diet, dieting behaviors that are commonly used, and to what
extent these attempts of dieting are successful or failed. The other gap is that the
studies on dieting behaviors in the oPt addressed dieting behaviors among
schoolchildren and adolescents, and there were no studies among adults,

particularly among women.

Significance of the study

Studying the prevalence of weight cycling and the associated factors in the oPt is
very important for three reasons. First, this study will add to the literature a new
knowledge that was overlooked. Based on the worldwide literature, weight
cycling is likely to become a serious public health issue due to the possible
physical and psychological health consequences [20]. Second, the existing health
services related to physical and mental health factors, which have suggested to be
associated with weight cycling, could be improved to encompass the patient’s
weight loss history [21]. Third, interventions to encourage healthy dieting
behaviors could be developed. Public health lectures or campaigns in schools,
universities, and other settings especially among women could reduce the

frequency of weight cycling [22]. Such interventions can help the target



populations to understand how to engage in healthy dieting behaviors when they
want to lose weight, and avoid unhealthy dieting behaviors. While preventing or
reducing unhealthy dieiting behaviors, weight cycling and the related physical and

mental health consequence will be also reduced or avoided.

Aims, objectives, and hypotheses

The aim of the study

This study aims to assess the prevalence of weight cycling, and the associated
factors among women in the Ramallah and al- Bireh Governorate. The
determinants that were reported in the literature to have the most influence on
weight cycling will be studied as well. Among these factors are socio-
demographic characteristics (age, marital status, education, and income level), and
physical health factors including smoking status, the menstrual cycle status,
health indicators such as BMI, WC, and Waist to Hip Ratio (WHR). Several
psychological or mental factors will be studied as body image satisfaction, the
possibility of having eating disorders, and the perceived stress level. The

association of weight cycling and the selected variables will be examined.

Research questions:

1) What is the prevalence of weight cycling among women of our study sample
in the Ramallah and al —Bireh Governorate?

2) What are the socio-demographic factors that are associated with weight

cycling?



3) Is weight cycling associated with the physical health factors: smoking status,
the menstrual cycle status, BMI, WC, and WHR?

4) Is weight cycling associated with body image dissatisfaction?

5) Is weight cycling associated with eating disorders?

6) Is weight cycling associated with the perceived stress level?

Hypothesis:
I. Weight cycling is prevalent among women.

I1. Weight cycling is associated with some of the selected socio-demographic
factors as age, marital status, educational level, working status, and income
level.

I1l. Weight cycling is associated with smoking status.
IV. Weight cycling is associated with the menstrual cycle status.
V. Weight cycling is associated with BMI, WC, and WHR.
VI. Weight cycling is associated with body image dissatisfaction.
VII. Weight cycling is associated with the possibility of eating disorders.

VIII. Weight cycling is associated with the perceived stress level.



CHAPTER ONE:

LITERATURE REVIEW

1.1 Core concepts

The following core concepts will be used in the literature to draw a better

conclusion on weight cycling and the associated factors.

Dieting behaviors

Reduced caloric intake and increased physical activity are the recommended
healthy dieting behaviors to lose and control weight [23-25]. Decreasing calorie
intake by 500 to 1000 calories per day will help to lose weight among overweight
and obese people, and it is considered as the major and effective component to
lose weight [23, 26, 27]. In addition to that, physical activity is also recommended
to lose weight, the National Heart Lung and Blood Institute (NHLBI) has
recommended 30 to 45 minutes of moderate physical activity, three to five days
per week to lose or maintain weight [23].

Many individuals who attempt to lose weight do not follow the recommended
healthy dieting behaviors; instead, they use unhealthy dieting behaviors that might
have physical and psychological consequences on their bodies [28-30].

Some unhealthy dieting behaviors are associated with depression and dysphonic
moods among people who used them [31, 32], as well as regaining the weight

they lost which make them more prone to frequent dieting [33, 34]. Unhealthy



dieting and medical behaviors will be used in this chapter as indicators for

repeated dieting and consequently for weight cycling.

(Re) start a diet and relapse from the diet

‘ Start of a diet

In this chapter, (re)start and relapse points will be used in e

‘Weight |
the process of weight cycling. In figure 1, the left red
‘ Relapse fr‘u‘m a diet

circle is the point of starting the diet, and the right red Time

circle is the point of relapsing from the diet. These points Figure 1-Weight cycling pocess.
refer to changes within weight cycling process. When studying the factors
associated with these points of starting the diet and relapsing from the diet, weight
cycling will be understood [7].

Start the diet: When women perceive themselves as overweight or obese, they
become more vulnerable to start a diet to lose the extra weight. Starting the diet or
trying to lose weight is influenced by several factors that will be mentioned later
in this chapter. After starting a diet, relapse may occur and weight may be
regained, then starting a new diet is possible and results in a weight cycling
process. Thus the term “dieting”, * frequent dieting ™, or “ start dieting” in this
chapter, will indicate weight cycling [7] .

Diet Relapse: Relapse is explained in several definitions, and in this chapter,
“relapse” refers to “returning to the first weight or more after dieting” or quitting

the diet. Relapsing from the diet has become an issue when introducing health

interventions since it is appeared to have negative health consequences [35].



Therefore, weight cycling process is defined as the repetitive cycle of weight loss
(start dieting) and regain (diet relapse) [36].

The factors that are associated with (re) start a diet and relapse from the diet by
following unhealthy dieting behaviors will be discussed in the literature chapter of

this study. Studying these factors will help understand weight cycling process.

1.2Weight cycling definition

Weight cycling emerged as obesity prevalence has become more prevalent which
results in an increase in weight loss attempts. Obese people want to lose weight
because it improves obesity metabolic risk factors as insulin resistance and
dyslipidemia [37]. Unfortunately, only about 10 percent of those who want to lose
weight maintain the lost weight, and 80 percent of them regained the lost weight
within a year [38]. As a result, repetitive weight loss or dieting and regaining the
lost weight appeared, and called weight cycling or yo-yo dieting . It was firstly
studied by Brownell on rats. He investigated the metabolic effects of diet
restrictions followed by the refeeding obese male rats. and he found that weight
loss in the second diet restriction trial was two times slower than the first trial
which indicated some metabolic changes in rats [39].

Weight cycling definition is not clear yet, but a weight cycle refers to a loss
followed by a regain of weight [40], or even a higher weight regain compared to
the pre-diet weight [41].

Different criteria used to define weight cycling involving dieting behaviors. Some

studies calculated the numbers or the difference of percentages between baseline
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and follow- up self- reported weight [42-44], or by the row numbers or percent
differences between baseline and follow-up measured weight [43-45].

Some studies counted weight losses or regains of weight [46, 47] while other
studies counted for weight losses and regains [9, 20]. The intervals of weight
cycling also varied over months or years [48]. Since different criteria used to
study weight cycling, there is no standard definition to comply with it. This is
also the reason of the inconsistent results about weight cycling prevalence and the

related health outcomes

1.3 Weight cycling prevalence

1.3.1 Prevalence of overweight and obesity

Weight cycling prevalence is accompanied by obesity prevalence; therefore, it is
worth to overview overweight and obesity prevalence, their related factors, and
gender difference prevalence.

Obesity prevalence has increased worldwide over the past 50 years [49]. Globally,
it is estimated that a total of 1.9 billion were obese adults and 609 million were
overweight adults, and this representing around 39% of the world’s population
[1].

After that, obesity rates have dropped in the past 10 years in several developed
countries, in the United States (US) and the United Kingdom (UK). The
prevalence in these countries remained approximately 30-34% and 23-24%

respectively but it is increasing in other regions of the world [50].
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Regarding the developing countries, it was reported that the prevalence of
overweight increased by 11% from 1980 to 2013 which is almost 2% higher than
the rate in developed countries[51]. For obesity, it was estimated that 62% of the
world’s obese people live in developing countries [52].

Studies indicated that the prevalence of obesity among children and adults in the
EMR —all Arab countries, excluding Algeria, in addition to Afghanistan, Iran, and
Pakistan- has increased [53]. The Global Burden of Diseases (GBD) 2015
reported a large increase in the prevalence of both overweight and obesity among
adults in the EMR from1980 to 2015 [54].

This increase in overweight and obesity prevalence in the EMR is a result of
lifestyle changes due to demographic transition that has started several decades;
aging lead to increase in the prevalence of chronic diseases and obesity.

EMR is also facing a nutrition transition, which is characterized by changes in the
pattern of food consumption from high fiber food and diet, which contains
legumes, fruits, and vegetables, towards increased consumption of refined
carbohydrates, added sugars, saturated fat, and animal-based food. Reduced
physical activity and increased sedentary lifestyle are also contributed to the
increase in overweight and obesity prevalence in the EMR [3, 55].

Obesity is more prevalent among women than men are. As a global estimate, in
2014, it was estimated that 38% of men and 40% of women were overweight, and
11%of men and 15% of women were obese. It was found that women had a
higher rate of obesity compared to men in all the EMR countries, and the mean of

BMI among women was higher than in men [56].
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This gender difference prevalence is due to several factors. First: women’s bodies
store more fat due to biological factors related to reproduction [4]. Second:
childbirth experience also increases the probability of obesity, mainly high parity
and a small period of spacing between the births [57]. Third, social and cultural
factors that prefer plumpness were reported to be associated with increased
obesity and overweight among women [58, 59].

Along with the increase in the prevalence of overweight and obesity, Non-
Communicable Diseases (NCDs) have also increased. The NCDs include
Cardiovascular Diseases (CVD), cancer, Chronic Obstructive Pulmonary Diseases
(COPD), and diabetes.

Metabolic and modifiable risk factors are responsible for the development of these
diseases. Modifiable risk factors as tobacco use, physical inactivity, and unhealthy
diet largely contribute to NCDs mortality. As an example, 4.1 million deaths
every year have been reported due to excess salt/sodium intake, and 1.6 million
deaths annually related to physical inactivity. As a result, weight health concerns
and dieting behaviors become prevalent among people especially those with
NCDs [60].

Palestine is not an exception regarding obesity, and there were many studies on
obesity prevalence that vary in their designs, samples, and findings [15].

Early studies showed that the urban Palestinian population had 49% of women
and 30% of men to be obese [61], while the following study including
Palestinians in the rural areas found 37% of women and 18% of men were obese

[62].
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Recently, a systematic literature review was conducted to assess the prevalence of
obesity and overweight among Palestinian children, adults, and people with
NCDs. The results showed that the prevalence of overweight and obesity were 6%
(range 4—10%; and 15% (13—17%)in children; 18% (11-29%); 30% (24—38%) in
adults; 49% (35—64%) and 40% (31-50%) in people with NCDs [15].

The burden of NCDs in Palestine is high; the first five leading causes of deaths are
cardiovascular diseases, cancer, cerebrovascular diseases, and diabetes. The main
four risk factors of mortality from these diseases are malnutrition, dietary risks,
high fasting blood plasma glucose, and high BMI [63]. According to the MOH
reports of 2017 in Palestine, it is reported that of 77166 persons with NCDs in the

West Bank, 59% of them were women [64].

1.3.2 Prevalence of weight cycling in the general population

While weight cycling comprises of starting a diet and relapsing from a diet, the
prevalence of dieting should be included in our literature.

In the past decades, dieting has increased [20]. Dieting is simply defined as the
practice of eating food in a specific manner to decrease, maintain, or increase
body weight. It is not only about reducing the amount of food, but also change
food quality. Dieting includes a wide range of behaviors such as lowering fat
intake, increasing servings from fruit and vegetables, which are considered as
healthy dieting behaviors. Dieting is also include unhealthy dieting behaviors as
fasting, using medical dieting behaviors as diuretics and laxatives, vomiting and

smoking [65].
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Lately, dieting increased in the US, it was estimated that about 14 % of women
and 7% of men, tried or started to lose weight between 1950 and 1966 [66, 67]. In
late 1980s, this prevalence had increased to around 40% of women and 25% of
men who tried to lose weight [68]. During the mid-1990s there was a further
increase to reach 44% among women, and 29% among men[68, 69].

According to the National Health and Nutrition Examination Survey between
2001 -2002 in the US; it was found that the percentages of people trying to lose
weight in the US increased to reach 48% among women and 34% among men
[70].

The same survey in the following years (2003-2008), found that the rate of adults
trying to lose weight increased to 57% among women and 40% among men [70].
A similar trend on the prevalence of starting dieting was observed in Europe and
North America, it was estimated that 25-65% of women and 10-40% of men tried
to lose weight (55, 56). All the above studies have consistent results in that
women are more likely to engage in dieting compared to men, and most dieters
fail to maintain their weight, and most of the time they regain the weight they lost
[71].

While dieting has been investigated in the Western world, very few studies
focused on the populations other than Western males and females.

Studies among Arab populations rarely studied dieting behaviors. It is worth
studying dieting behaviors among Arab Populations, because it is found that these
populations are influenced by the Western body image through the media. The

western world prefers thin women and this consequently leads to start dieting.
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Socio-cultural factors as social class and cultural preferences of thinnest in the
Middle-East affect the attitudes toward weight and attractiveness especially
among females [19]. Although several studies investigated several factors that
may develop weight cycling in the Middle- East [72-74], there were no studies on
weight cycling as the main outcome.

In summary, there is no precise prevalence of weight cycling since the criteria of
weight cycling varied within the studies [40] which already conducted among
different populations[21, 75, 76]. However, to the best of our knowledge, weight
cycling prevalence is estimated to be at 20-35% in men and 20-55% in women [9,

77-80].

1.3.3 The prevalence of weight cycling among children and adolescents

The prevalence of weight cycling among children and adolescents was mainly
focused on the influence of media and body image dissatisfaction as will be
elaborated below.

Research has indicated that socio-cultural factors as media, family, and peers
have a major influence on children and adolescents to develop body
dissatisfaction [81, 82]. In terms of media, television, radio, and cinema they
affect young people perceptions of their bodies, and leading them to start dieting
[83].

Children are influenced by constant exposure to media mean, such as television,
internet, and magazines [84]. Media has also created several aspects of weight and

beauty among children. As an example: good characters in children's movies
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resemble thin, beautiful, and kind characters, whereas, devil characters resemble
ugly and obese ones. As a result, young children seem to be aware of the thinnest
that exists in their culture, and the influence of the media plays an important role
in the development of body image dissatisfaction [85]. A study found that girls
between 5 to 8 years who were exposed to images on the television of the thin
Barbie doll, reported lower body satisfaction and greater desire to be thinner than
girls who did not have this exposure. The results of this study showed that the
constant exposure to the images of the thin Barbie doll, contributed to an
increased risk of disordered eating and dieting among those girls [86]. The
influence of the media on girls’ mentality satisfaction regarding their bodies is
evident[87].

The same trend regarding body image dissatisfaction was found among
adolescents. A research among 10™-grade students reported that 13% of them tried
to emulate some behaviors that would help them reach the desired body weight.
Unhealthy dieting behaviors as using laxatives and diuretics, and intentional
control of food consumption were common among those young females.

In a large cohort of preadolescents and adolescents study conducted in the US, it
was found that dieting behaviors were common among them, and dieting was a
predictive variable to weight cycling during the three years of following up. The
authors of this study suggested that weight regain resulted from following
unhealthy dieting behaviors as skipping meals and very low calories diets. The

maintenance of weight loss was very hard among adolescent dieters and initiated .
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1.3.4 Prevalence of weight cycling among athletes

Dieting behaviors are accepted in a wide range of sports [89, 90]. Slimming is
common among athletes who participating in specific sports [91]. Other sports
require low body weight and /or low body fat, and high muscles to achieve good
results in the competitions. Achieving these targets of a slim body in many types
of sports is achieved by using different dieting behaviors [89].

Usually, athletes engage in unhealthy dieting and medical behaviors to lose
weight especially before the competitions. Using laxatives, vomiting, diuretics,
sweat suits, and excessive exercising are common among athletes. These
unhealthy dieting behaviors are more common among weight-sensitive sports in
which body weight has a high impact on sports performances, as dancing,
gymnastic, judo, and taekwondo [92]. A study that was conducted among Junior
Taekwondo athletes showed that rapid weight loss due to unhealthy dieting
behaviors was very common among them before the competitions, and lead to
weight cycling later [93].

Weight cycling among athletes relates to some health consequences. A cohort
study of 1838 male elite athletes who had represented Finland in major
international sports competitions in 1920-1965, found that weight cycling

enhanced subsequent weight gain and obesity among athletes [94].
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1.3.5 The prevalence of weight cycling among older people
Dieting and fear of gaining extra weight are common among all ages especially
among women, and substantial number of men [95]. Women are concerned with
body weight that lead to frequent dieting and weight cycling in older age [96].
Aging women are vulnerable to social pressure, which is defined as the direct
influence on people by the surrounding environment and comments from others.
This social pressure drives women (even those who have a normal weight) to
engage in several dieting behaviors to be thin in older age [97].
Unhealthy dieting behaviors may represent a health threat for older women, due to
the vulnerability to malnutrition and muscle loss in this age [98, 99]. Development
of weight cycling and difficulties in recovering the muscle mass but regaining the
fat mass, are also common when engaged in unhealthy dieting behaviors among
older women. Decreased muscle and increased fat that result from dieitng, could
put the woman in old age at a higher risk of relative sarcopenia obesity; gain in

body fat but a loss of muscle and bone mass and functional capacity [20].

1.4 Factors associated with weight cycling

Studies investigated several factors associated with weight cycling as socio-
demographic, physical, and psychological factors. Some of these factors appeared
to promote (re) start the diet, and others related to relapse from the diet. This will

be discussed in this section.
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1.4.1 Age

Studies have suggested that dieting starts early. Parental encouragement for their
child to diet, especially on the part of mothers, was a predictive factor of increased
adolescent unhealthy dieting behaviors to lose weight [100-102].

Dieting at an early age is associated with unhealthy medical dieting behaviors as
using laxatives that continued to young adulthood [103]. Also, people who are
dieting at an early age appeared to have a greater BMI to start with, a greater
change in weight, and experience weight cycling over time [104]. Young age,
highr BMI and weight cycling have been associated with each other. It is found
that people with severe history of weight cycling have a significantly younger age
of onset of their obesity than do mild cyclers, and they are initiating dieting at a

significantly younger age [105].

1.4.2 Sex

As mentioned early, dieting behaviors and weight cycling increased when obesity
increased. Generally, Obesity hence dieitng and weight cycling among women is
higher than among men [9, 77-80].

Several reasons force women to engage in dieting behaviors more than men.
Firstly, women in the reproductive age are prone to weight gain due to biological
(as genetic susceptibility), and behavioral factors as smoke cessation and
decreased physical activity after childbearing. Such factors lead to weight gain
and can alter a woman’s weight trajectory [106]. Secondly, concerns about body

image and eating are increasingly prevalent among women compared to men
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[107]. Thirdly, body weight and image issues among women contribute to how
they feel about themselves and influence their feeling of being happy. It is found
that women satisfaction with their weight and shape was a determining factor in
their feeling of happiness [108]. In addition, a lot of women experience low body
satisfaction[109], because of this, they tend to lose weight using different dieting
behaviors, and most of the time they fail to achieve their weight loss goals [110].
The mentioned factors encourage women to start dieitng and experience weight

cycling more than men.

1.4.3 Weight, BMI, and obesity

Generally, overweight and obese people attempt to lose weight. The extra weight
results from energy imbalance of increased energy-dense and high-fat food intake,
in addition to physical inactivity. Other environmental and genetic factors
contribute to the etiology of overweight and obesity [111]. Some overweight and
obese people achieved their weight loss goals using healthy dieting behaviors, as
moderate calorie intake and moderate physical activity [112]. The others use
unhealthy dieting and medical behaviors. Most of the time using unhealthy
dieting behaviors leads obese people to relapse from the diet and engage in
frequent dieting [113, 114]. Researchers have found that overweight and obese
people who followed unhealthy dieting behaviors relapsed and regained more
weight than their initial weight [115]. Overweight and obese people are prone to
following unhealthy dieting behaviors and experience weight cycling more than

normal weight people [113, 116].
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Despite the majority of the studies found a relationship between being overweight
or obese and weight cycling, yet normal weight people of both sexes are dieting.
A survey of 16,486 university students conducted in 21 European countries,
showed that 44% of women who had an overall BMI of 20.5 kg/m?, and 17% of
men who had an overall BMI of 22.0 kg/m?, were engaged in frequent dieting to

lose weight [117].

1.4.4 Socio-economic Factors

In terms of educational level, it was reported that a higher percentage of
maintainers (who maintain their weight) received a higher level of education than
relapsers (who relapse in diet)[118].

In terms of income level, the expensiveness of healthy eating is perceived as a
barrier to maintain weight loss among people with low income. Expensiveness of
healthy food drives low-income people to relapse from diets and regained the lost
weight [119].

Studies also showed that the determinants of healthy dieting behaviors have
traditionally been linked to the individual socioeconomic position (SEP). It is
suggested that SEP is associated with less healthy dieting behaviors [120, 121].
From a broader aspect, many studies have examined the associations between
dieting behaviors and the neighborhood food environment (the availability of
fruits and vegetables and fast-food consumption) [122-124]. It is showed that the
presence of neighborhood convenience stores that sell unhealthy food may be

associated with lower quality diets and unhealthy dieting behaviors. Low-income
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individuals may be the most sensitive to these convenience stores availability
[124].

Marital status is also one of the well-known factors that affect body weight. Early
studies found a positive relationship between marital status and body weight.
Being married is associated with weight gain [125-127] as well as being
physically inactive [128, 129].

Being married was found as a factor that enhances weight regain after relapsing
from the diet [130]. Mechanisms underlying the relationship between weight
change and getting married are unknown, but may include reducing social
pressure to control weight after marriage. Besides that, married people may have
the opportunities to eat through shared eating occasions, and this leads the

spouses to relapse from their diets [128, 131].

1.4.5 Smoking

There were inconsistent results regarding the association between smoking,
dieting, and weight cycling. This is probably due to the methodological
differences in measurements and classifications of smoking, dieting, and weight
cycling [69, 132]. However, smoking has been cited as dieting method to control
or lose weight by women in many studies [133, 134]. Supposedly, smokers may
use cigarettes as a “tool” when start dieting, which could confer a relative weight-
loss advantage to non- smokers, and ex-smokers. This could be especially true if
smoking, effectively, curbs hunger when following the diet, albeit deleterious

consequences on smoking behavior.
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Regarding females, it has been suggested that females who perceived themselves
to be overweight are more likely to smoke to lose weight [135, 136].
Furthermore, it is concluded that weight gain following smoking cessation,
particularly among females, may be a significant barrier to smoking cessation
[137]. Current smoking among women is associated with repeated dieting in all
ages [138].

Although it has been suggested that smoking is associated with repeated dieting,
but some studies have found an opposite relationship. The literature provided
several reasons to believe that dieting could be more among non-smokers than
smokers could. It has found that smokers tend to have unhealthy food choices
such as fewer fruits and vegetables and more alcohol and soft drinks, and they are
considered less active compared to non-smokers and ex-smokers. This pattern of
lifestyle made the smokers have less will to start dieting [139-142]. Other studies
have suggested that dieting to lose weight requires making more fundamental
changes in the lifestyle, and it might be more difficult among smokers than non-

smokers.

1.4.6 Eating disorders

Dieting is linked with eating disorders as anorexia and bulimia nervosa in young
women [143]. Regarding weight cycling, studies on the association between
eating disorders and weight cycling are scarce. However, consistent positive

relationships were found between eating disorders and weight cycling [144, 145]..
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A recent study investigated the relationship between weight cycling, binge eating,
and depression in overweight and obese adults, found that severe weight cyclers
participants reported a significantly higher depression rating and binge eating
when compared to non-weight cyclers [146].

It is worth mentioning that the most published data on weight cycling and eating
disorders have been cross-sectional studies, therefore, we cannot infer the

causation and the temporality of the association between them [14].

1.4.7 Body image satisfaction

Body image is “the perception that a person has of their physical self and the
related thoughts and feelings that result from that perception”[147]. Concerns
about body image, eating, and food are increasingly prevalent among women
[107], which may provoke body image dissatisfaction [148, 149]. Body image
dissatisfaction has become a public health issue. It is associated with some
negative health consequences as developing eating disorders [150].

In the Middle East regions, some studies showed that dissatisfaction with body
image could result in dieting and changing eating behaviors. For example,
reducing energy intake and increasing energy expenditure to reduce body weight
[151, 152]. It was found that body image dissatisfaction is a more reliable factor
to start dieting than current BMI among women [153]. Particularly, body image

dissatisfaction is considered as a predictor of relapse from the diet [154].
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1.4.8 Stress

Stress is considered as a factor of diet relapse and regaining weight. It was found
that eating due to stress was among the most common reasons for diet relapse,
and weight regain after weight loss [155]. A cross-sectional study was conducted
in Abu Dhabi to examine the association between perceived psychological stress
levels among dieting and non — dieting individuals. This study found that dieters
had a higher perceived psychological stress when compared to those who do not

undertake a diet [156].

1.5 Weight cycling health consequences

1.5.1 Mortality

There is limited data on the relationship between weight cycling and mortality
[157]. Although, several studies have found no association between them [11,
158-160], but it has been suggested that weight cycling weight cycling increases
the mortality from cardiovascular conditions [161-166]. Weight cycling is related
to several indicators that worsen cardio-metabolic functions, as increased fasting
insulin concentration [167] and C-creative protein level[168] as well as lowered
HDL-C level[47]. Alterations in these indicators could have a relationship with
an increased risk of all-cause mortality.

A cohort study found that weight cycling is a major risk factor for all-cause
mortality rate while stable obesity did not [165]. This relationship between weight

cycling and mortality calls for developing methods of interventions that can
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ensure better successful weight loss attempts, and prevent weight cycling and its

related health consequences [169].

1.5.2 Morbidity (physical and psychological health consequences)
Investigation of the physiological effect of weight cycling emerged in the 1990s.
Brown et al. studied the metabolic effect of dietary restriction followed by
refeeding an obese male rat. He found that weight cycling decreased the
metabolism rate in rats [39]. Further studies showed that weight cycling might
have physiological and psychological health consequences.

In terms of body weight and body composition, weight cycling appeared to be
related to higher BMI, body fat percentage, WC, and greater fat mass distribution
to the upper body [47, 162, 170-173].

Regarding women, it is found that weight cyclers women are more probably to
have higher BMI and body fat mass compared to non- cyclers women [170].
Weight cycling history in women is associated with abdominal fat accumulation
[174].

Additionally, it was suggested that weight cycling develops fluctuations of
cardiovascular risk indicators, such as blood pressure and heart rate. An increase
of these indicators above normal levels occurs during the periods of weight regain,
that in turn put an extra load on the cardiovascular system[20]. A cohort study
that included 27, 548 men and women followed for two years, found that weight

cycling is associated with the incidence of hypertension[175].
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While most of the studies investigated the physical consequences of weight
cycling, there were fewer studies of psychological effects with conflicting results
[14]. Several studies have found a significant relationship between weight cycling
and mental health [77], depressive symptoms [146], and binge eating as an
outcome [145, 146, 176].

The association between weight cycling and psychological events may be
considered as bidirectional. The first direction is that some psychological factors
as stress can develop weight cycling [177]. Stressed people may not achieve the
desired weight loss goal and they are prone to regain the weight they lost [178].
Also, poor psychological status is associated with increased food intake [179]
which in turn leads to weight gain and repeated dieting [180, 181].

The second direction is that weight cycling affects the psychological status of
weight cyclers. A recent study investigated the relationship between weight
cycling, depression, and binge eating. This study found that severe weight cyclers
reported a significantly higher rate of depression when compared to non- cyclers

[146].

Summary

Repeated cycles of weight loss and regain, known as weight cycling are prevalent;
they occur in males and females but are more common among females, and in
both overweight and non-overweight people. While there are no consistent

findings on the metabolic effect of weight cycling in which the subsequent weight
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loss is difficult and the regain becomes easy, it is possible that weight cycling
could occur under some conditions or in particular individuals.

There are consistent results on weight cycling physical health consequences such
as enhancing abdominal fat accumulation. Weight cycling may also have negative
psychological and mental outcomes; studies have shown an increased risk for
psychological disorders and binge eating. The mechanisms of the relationships
between weight cycling and several physical and mental health factors are not
clear. So further studies on weight cycling and related health consequences are
needed. The promotion of weight maintenance interventions is an important

priority.
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CHAPTER TWO:

METHODOLOGY

2.1 The study design

This study was a cross-sectional study among a sample of 384 adult women. The
sample recruited from four non-governmental medical centers in the Ramallah
and al -Bireh Governorate. Women invited to participate in the study, and eligible

women filled the questionnaire during the summer of 2019.

2.2 Study area and population

The Ramallah and al-Bireh Governorate is one of the 16 governorates of the oPt.
This governorate covers a large section of the central West Bank in terms of land,
and it is located on the northern border of the Jerusalem Governorate. According
to the Palestinian Central Bureau of Statistics (PCBS), the Governorate has a
population of 328,861; 162.8333 males, and 159,360 females. The total number of
the population in the urban area is 143,169, and 116,779 and 16,033 residences

in rural areas and camps respectively [182].

2.3 The study sample and sampling frame

In this study, the target population was Palestinian adult women aged 25-64 years
who lived in the Ramallah and Al- Bireh Governorate.
The study sampling frame included the selection of the non-governmental

medical centers located in the Ramallah and Al-Bireh Governorate.


https://en.wikipedia.org/wiki/West_Bank
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According to the data obtained from the Ministry of Health (MOH), the number of
the non-governmental medical centers in the Ramallah and Al —Bireh Governorate
are fifty-one centers. Fifteen of them located in Ramallah and al-Bireh cities. The
largest four in terms of visitors number ( according to the personal communication
with each center owner) were chosen for the current study. The selected centers
were the Specialized Medical Care Center, Allmed Medical Center, Ghosheh
Medical Center, and Al - Zakat Committee Medical Center. It is worth mentioning
that these centers located in Ramallah and al Bireh cities, and we chose them due

to time and budget limitation to reach farther centers in the governorate.

2.4 Sampling method, sample size, and eligibility criteria
In this study, the sampling methods consisted of two stages. The first stage was a
convenience sample selection of the non-governmental medical centers in the
study area. The second stage involved the selection of the participants based on a
stratified sampling. This sampling method was suitable for the time and budget
limitations of our study.

The sample of participants divided into two separate homogeneous groups (two
strata), according to age and type of locality distribution of Palestinian women in
the Ramallah and al Bireh - Governorate. A random sample was selected from
each stratum, which is proportional to the size of the stratum of the entire
population.

Eligible women for this study included all women aged 25-64 years, who were

not diagnosed with any of these diseases: diabetes, thyroid gland diseases, and
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cancers. The literature has shown that these diseases affect body weight and result
in unintentional weight loss or gain, while weight cycling results from
“intentional” loss of weight. Pregnant women were also excluded, in addition to
women who had a pregnancy termination in the previous 24 months, because of
unintentional weight loss and regain during pregnancy. Women who take fat-
lowering medicines were also excluded from the study to avoid any bias regarding
body fat composition.
The sample size calculation was based on the formula of infinite population
sample size (SS) equation:
Ss=(**p*q)/d;
Where z is the a risk expressed in the z-score,

P is the predicted prevalence,
Q is (1-p) and d is the absolute precision
D is the confidence interval

In this study, the confidence interval was (95% CI), (0=0.05), so the Z score was
equal to 1.96, and the predicted prevalence of weight cycling was of p=0.5.
Therefore, a sample of 384 women was needed and divided equally on the

selected centers . Ninety-six women recruited from each center.

2.5 Data collection tool
The data collection tool of this study included a semi-structured questionnaire.
This tool is designed to explore the prevalence of weight cycling and the

associated factors among women in the Ramallah and al- Bireh Governorate.
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The questionnaire included five sections: the first section consisted of socio-
demographic characteristics of the participants (age, marital status, type of
locality, educational level, employment status, and income level). These questions
were tested and validated in the Palestinian Family Health Survey and used in our
study tool. This section also included some variables regarding the participant
health, such as smoking status and the menstrual cycle status.

The second section aimed to assess weight cycling. It was adapted from weight
cycling questionnaire [183]. The criteria used to define weight cycling were:
intentionally lost weight, lost at least 5 kilograms in the previous 24 months, and
regained at least 5 kilograms at least once during the previous 24 months.

The rationale to use this questionnaire for assessing weight cycling

The validity and internal consistency of this questionnaire to evaluate weight
cycling were examined in Brazil. In this questionnaire, researchers developed
weight cycling questions by taking into account what has been used in the
previous research to assess weight cycling on different populations [183]. The
magnitude of weight cycling in the literture showed that the number of kilograms
lost and regained ranged from 2.3 kilograms [80] to 10 kilograms [170].
Regarding weight cycling episodes interval, it ranged from a short period of
months to a lifetime period.

The researchers of this weight cycling questionnaire have suggested that there is
no evidence that 5 kilograms in two years are associated with clinical outcomes.
However, they found that 5 kilograms as a cut- off point was used in most of the

studies.
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In addition, we assumed that this cut — off point would minimize the recall bias,
because using an integer of kilos to lose and regain weight without digits would
be easier to remember by the participant. Also, most of the studies which their
outcomes were similar to our study, used almost the same criteria of weight
cycling . These criteria were : intentionally lost and regain weight of at least 5
kilograms in the past two years [184].

Regarding two years interval, a study showed that the person whose weight cycled
in two years is more likely to keep cycling in the following years. Therefore, the
questionnaire can identify individuals who are more likely to be weight
cycler[79]. Based on these advantages, we decided to use this questionnaire of
weight cycling.

It is worth mentioning that there was no validated weight cycling questionnaire
among the Arab population. Therefore, weight cycling section was translated and
then back-translated (English- Arabic- English) because the original questions
were in English. Weight cycling questions were also tested for external validity by
an expert.

A question of how the participant perceived her weight in the past 24 months was
added to weight cycling section. This question was added because it is suggested
that perceived weight status rather than measured actual weight, may be an
important determinant of dieting and weight cycling [116, 185]. Therefore, this
question might indicate the prevalence of weight cycling. Weight perception is
also easier to remember than quantifying weight loss and regain in a specific

period [183]. Hence, we intend to measure weight cycling prevalence based on
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the three questions of weight cycling; intentionally loss and regain at least 5
kilograms in the past 24 months, in addition to the perceived weight status
question.

Since weight cycling is associated with unhealthy dieting behaviors, an open-
ended question about the types of dieting behaviors, and the reasons to follow
such behaviors was also added to weight cycling section in the questionnaire. This
question aimed to explore what are the most frequent dieting behaviors that are
prevalent among weight cycler women, and the most common reasons to follow
these dieting behaviors.

The third section was to screen the possibility of eating disorders, using the
SCOFF questionnaire. This acronym is based on five questions, and it is the
abbreviation of the highlighted letters from each question of the following:

- Do you make yourself Sick because you feel uncomfortably full?

- Do you worry you have lost Control over how much you eat?

- Have you recently lost more than One stone in 3 months?

- Do you believe yourself to be Fat when others say you are too thin?

- Would you say that Food dominates your life?”

This tool is considered a simple, memorable, and effective tool to detect eating
disorders. Answering (yes) to two questions or more out of the five questions will
indicate that this case is a possible case of anorexia or bulimia or other eating
disorder. The Arabic version of the SCOFF was validated in Arab regions mainly

in Beirut[186], and recently in Palestine [187].
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The rationale to use the SCOFF questionnaire

There are many scales to assess eating disorders. In Palestine, there was a study
conducted at An- Najah National University aimed to examine the prevalence of
disordered eating attitudes among female students. This study used two scales to
assess eating disorders: the SCOFF and Eating Attitudes Test (EAT-26). They
found that the internal consistency of EAT-26 and its subscales were higher than
of the SCOFF questionnaire. However, they found a significant and positive
correlation between the two scales, in addition to a high degree of agreement
between them. Therefore, we decided to use the SCOFF because it is easier and
includes fewer items to be memorable. Using the SCOFF scale with less items
compared to EAT-26 scale, could help avoid the participant boredom to complete
other sections in this study questionnaire [187].

The fourth section aimed to measure the perceived stress levels using the
perceived stress scale. The scale asks 10 questions about individual feelings and
thoughts during the last month. The Arabic version of this scale showed adequate
reliability and validity to be used among the Arab population[188].

Each question has five values ranging from 0 to 4 (0= never, 1= almost never, 2=

sometimes, 3= fairly often, 4= very often). Then the researcher reversed the
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values of (4th, 5th, 7th, and 8™) questions as the following:

(0=4/1=3/2=2/3=1/4=0), and sum up the scores, to identify the stress level
according to these categories:

» Scores ranging from 0-13 classified as low perceived stress level.

» Scores ranging from 14-26 classified as moderate perceived stress level.

» Scores ranging from 27-40 classified as high-perceived stress level.

The rationale to use perceived stress level over another stress scale

Most of the studies in Palestine that aimed to assess stress level among
different populations, used the Depression Anxiety Stress Scale (DASS)

[189, 190]. The DASS scale measures anxiety, depression, and stress. It is
argued that respondents to the DASS scale should be very truthful and aware
when answering the items to be able to distinguish between the three variables.
It also argued that DASS scale items could be too long when used as an
independent variable [191].

For our study, we preferred to use the perceived stress level scale. The Arabic
version of this cale showed adequate reliability and validity, and is considered
a suitable instrument to assess perceived stress among Arabs [188]. In
addition, this scale has fewer items compared to the DASS scale, and we do
not want the participants to lose their focus on the main outcome questions
(weight cycling questions). So we chose the perceived stree level scale to
assess the stress level among the study sample.

For body image satisfaction, there were many scales to use, but we were

satisfied with using one question; whether the participant is satisfied,



37

sometimes satisfied, or dissatisfied with her body image. This question was

added to take a general idea on the relationship between weight cycling and

body image satisfaction.

The fifth section of the questionnaire included the anthropometric measurements;
(weight, height, WC, and hips circumference). Measurements were taken by
following the WHO STEP wise approach to Surveillance (STEPS).

The height was measured to the nearest 1-cm, the participant standing to a wall-
mounted rod without wearing shoes. Weight was measured to the nearest 0.1-kg.
The digital scales were calibrated every morning by using 1-kilogram weight. WC
measurement was made at the approximate midpoint between the lower margin of
the last palpable rib and the top of the iliac crest. For hips circumference, the
measurement was taken around the widest portion of the buttocks. Both
measurements were repeated twice; if the measurements were within 1 cm of one
another, the average should be calculated. If the difference between the two
measurements exceeded 1 cm, the two measurements should be repeated [192].

The overall questionnaire is provided in (Annex 1).

2.6 Fieldwork process

Before starting the fieldwork, a pilot study by the main researcher was conducted
on four women to examine the flow, clarity, and the sequence of the questions.
Five fieldworkers were trained for two days to conduct the fieldwork and to take
the anthropometric measurements. The actual fieldwork took place from 15

August to 15 October 2019. The fieldworkers distributed themselves between the
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centers. Collecting the data shifted between morning and evening to see more
participants with different needs at different times. At the end of every day, the
main researcher checked the questionnaires and kept them in a box.

It is worth mentioning that the centers cooperated with the study team and helped
them during the fieldwork. After the completion of data collection, the centers

were thanked for their welcoming and corporation.

2.7 Ethical consideration

The Committee of Research Ethics at the Public Health Institution in Birzeit
University reviewed the proposal. The approval from the medical centers was
obtained from the owner of each center. A verbal consent form was obtained from
the participating women. A copy of the consent form provided in (Annex 2).
Women had the option of voluntary participation. The participants were informed
about the objectives and the importance of the study, and they had the choice to
stop their participation whenever they want.

Confidentiality was ensured by limiting the access to subject’s information.
Computerized data secured by passwords, and anthropometric measurements
were taken in a private room at each center. The field workers read the results

and the interpretations of the anthropometric measurements to each participant.

2.8 Study measures and variables

Dependent variables: The primary outcome in this study was weight cycling.

The questions of weight cycling were: intentionally lost weight, lost at least 5
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kilograms in the previous 24 months, and regained at least 5 kilograms in the
same period. The magnitude of weight cycling episodes was at least one cycle.
Only the participant who answered these three questions with yes was considered
as a weight cycler.

Independent variables: Included the selected socio - demograpghic
characteristics. Some of these variables were not analyzed in their original forms
but were changed and /or recoded for analytical purposes. For instance, the age of
the participants was recorded from a continuous to a categorical variable with four
categories for analysis. Marital status was categorized into married and unmarried
because there were small cells in the other categories. Employment status was
recoded as currently employed and currently not employed. Educational level was
recoded into secondary and below, and associated diploma and above because of
small numbers in the other cells.

Other variables: Smoking status recoded into smoking (who smokes cigarettes,
hookah or electronic cigarette regularly or irregularly), and non-smoking (who is
not a current smoker and never been one).

Regarding the physical health indicators, BMI was computed from weight in
kilograms divided by squared height in meters. Then, BMI was categorized into
normal, overweight, and obese classes. WHR obtained from the WC divided by

hip circumference.
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2.9 Statistical data and analysis

The data were analyzed using the Statistical Package for the Social Sciences
(SPSS) version 22.0.

Descriptive statistics: Descriptive summaries were computed to describe the
baseline characteristics of the sample and the prevalence of weight cycling. The
continuous variables were presented in terms of means and standard errors (SE),
and the categorical variables were presented as percentages (%).

Bivariate analysis: Bivariate analyses were carried out to test the relationship
between the dependent variable (weight cycling) and the independent variables.
To test the significance between the study dependent variable and the categorical
independent variables, Chi-square (x?) analysis was used and the statistical
significance was defined at P<0.05.

Confidence intervals (95% CI) were used to examine the differences in the
proportions between the study sample and the Palestinian population concerning
age and type of locality.

Detailed analyses and interaction analyses conducted between the dependent
variable and some of the independent variables. These analyses carried out to
acquire more understanding of the prevalence of weight cycling within the

independent variables.

2.10 Multivariate analysis

Two logistic regression analyses were conducted to identify the selected

independent variables associated with the dependent variable (weight cycling).
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The results of this regression model were presented by the adjusted odds ratio,
unadjusted odds ratios, confidence intervals (95% CIs), and probability values (p-
values).

The second model was for the significant variables in the first model in addition to
the age category variable. This model was carried out to explore the best
predictors (variables) associated with weight cycling. The results of this model
were presented by adjusted odds ratio, confidence intervals (95% ClIs), and

probability values (p-values).
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CHAPTER THREE:

RESULTS

3.1 Baseline sample characteristics

We calculated the confidence intervals of our sample proportions and compared
them with the general population proportions. This was done to test if this study
proportions in terms of age and type of locality were similar to the general
Palestinian women population in the same age range in the Ramallah and Al-
Bireh Governorate.

Regarding age distribution, at the a = 0.05 level of significance, there was not a
sufficient evidence to conclude that there is a difference in the proportions of the
this study sample and the general population except for the age category of 25-34
years. In our sample, the proportion of this age group was smaller than the entire
population. This might be because our sample was clinic-based, and this young
age group is less likely to have medical conditions to visit these medical centers
compared to the general population (Table 3.1).

For the type of locality, there was not a sufficient evidence at the a = 0.05 level to
conclude that there is a difference in the proportions of the study sample and the
general population, except for the rural proportion. It was smaller in our sample
than to the entire population. This was possible because the centers we chose were
in the center of the main cities, and camps and cities residences are more likely to
visit the centers in the main cities than village residences do. In addition, villages

almost have similar medical centers of our sample; therefore, they tend to visit the
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village centers because it is easier to reach than the centers in the main cities

(Table 3.2).

Table 3.1 -Sample by age distribution compared to Palestinian population age distribution in

the Ramallah and al Bireh Governorate.

25-34 35-44 45-54 55>
(95% (95% (95% N (95%
N CI1*100) N CI1*100) N CI1*100) CI1*100)
47 26 18.9 7.6
Study age distribution 182 (42.0- 101 (22.0- 72 (14.8- 29
(4.9-10.2)
52.0) 31.0) 22.7)
Palestinian women age
distribution in the 130
25264 30 18119 22 16 8042 9.6
Ramallah and al-Bireh 27
Governorate

Table 3.2-Sample by locality distribution compared to Palestinian locality distribution in the

Ramallah and al Bireh Governorate.

Urban Rural Camp

N (95%CI1*100) N (95%CI1*100) N (95%CI1*100)
Study population
distribution by | 213 55.4 147 384 24 6.3
locality
Palestinian women
distribution by the
locality in  the 37 49.2 29567 45.9 3155 49
Ramallah and al- 0
Bireh Governorate
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3.2 Socio-demographic characteristics

Table 3.3 provides a summary of the socio-demographic characteristics of the
study sample. 384 women aged 25-64 years participated in this study with a
mean age (SE) of 37.4 (£0.53), and the highest percentage of women (47%)
was in the age group of 25-34 years.

Almost half of the participating women (55%) resided in urban areas; 38%
resided in rural areas; while the rest resided in refugee camps. The majority of
the women were married (79%).

In terms of educational level, about 67% of women had an associate diploma
and beyond. Up to 43% of women reported they were working. In terms of
income level, around 59% of women had an income that ranges between 2000-
less than 3500 Shekels (ILS), 13% had an income that is less than 2000 ILS,

while around 10% had an income that exceeds 5000 ILS.



Table 3.3- Baseline sample socio-demographic characteristics.

45

Socio-demographic factors

Total

Variable/Category N=384

n %
Age (years)
25-34 182 47.4
35-44 101 26.3
45-54 72 18.8
55< 29 7.6
Type of locality
Urban 213 55.5
Rural 147 38.2
Camp 24 6.3
Marital status
Married 303 78.9
Unmarried 81 21.1
Educational level
Secondary and below 127 33.1
Associate diploma and beyond 257 66.9
Employment
Working 166 43.2
Not working 218 56.8
Income level
Less than 2000 ILS 49 12.8
2000 — less than 3500 ILS 225 58.6
3500 - 5000 ILS 73 19.0
More than 5000 ILS 37 9.6
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3.3 Physical health factors

The prevalence of regular (daily) tobacco smoking women was 6%, the
prevalence of irregular (occasional) smoking women was 27%, and the prevalence
of non -smoking women (never smoke and currently non - smokers) was 66%.

In terms of the reproductive health of the participating women, around 65% of
them had a regular menstrual cycle; 21% had irregular menstrual cycle; 2% had
their menstrual cycle with hormonal replacement therapy. The rest of women did
not have their menstrual cycle.

The prevalence of obesity (BMI1>30) was 29%, and the prevalence of overweight
(BMI >25 and BMI <30) was 37% with a sample mean (SE) of BMI of
27.5(+0.30).

The prevalence of central obesity was measured by WHR and WC. The
percentage of women who had a WC >88 cm was 48%, and 56% of them had
WHR>0.85. These percentages of WC and WHR reflected relatively high

proportions of women who were at risk of central obesity (Figure 2).

Physical health factors

20 66.3 64.6 56

68 48.4

5 36.7

20 27.2 33.9°57 294

30 211

20 5.7 12.8

10 ) 0.8 15
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s 3y B B ET 23 £ % 58
S © © @ > = £ E T 8§ 8 @
E £ E o e g = s £
7 ) 7] - = e Z A =4
s = g < = > = < O =
S 3 2 > 2 o = 2
5 o q>) = 1%
Smoking status Having a menstrual cycle Weight status

Figure 3.1-Physical health factors distribution.
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3.4 Mental health factors

Figure 3.2 shows the mental health factors descriptive summaries. The majority
of women were dissatisfied and sometimes satisfied with their body image (57%).
In terms of the possibility of eating disorders, half of the participants (50%) were
classified as possible cases of eating disorders. For the perceived stress level, most
of the women (79%) had a moderate perceived stress level, and about 10% of

them had a high perceived stress level.

100
90
80
70
60

50 42.7
40 32 m Eating disorders

79.2

50 50 . . .
m Body image satisfaction

30 25.3 Percieved stress level
20
10

0

10.4 104

Yes No  Sometimes Yes No Low Moderate High

Figure 3.2-Mental health factors distribution.

3.6 Weight cycling

Weight cycling has three questions: intentionally lost weight in the past 24
months, lost at least 5 kilograms, and regained at least 5 kilograms in the same
period at least one time. Proportions of each criterion of weight cycling among the

study sample displays in (Table 3.4).



Table 3.4-Weight cycling questions descriptive summary.
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Weight cycling questions

N %
In the past 24 months, did you intentionally lose weight?
Yes 151/384 39.3
No 233/384 60.7
If yes, in the past 24 months did you lose at least 5 kilograms?
Yes 138/151 91.4
No 13/151 8.6
If yes, in the past 24 months, did you gain at least 5 kilograms?
Yes 99/138 71.7
No 39/138 28.3

shown in Table 3.5.

Table 3.5- Weight cycling prevalence.

The prevalence of weight cycling among the study sample based on these three
questions (those who intentionally lost weight at least 5 kg, and regained at least

5kg in the same period at least one time in the past 24 months) was around 26% as

Weight cycling prevalence

Total
(N=384)

%

Yes

99

25.8

No

284

74.2
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3.5 Perceived weight status in the previous 24 months

In this study, we have measured weight cycling using perceived weight status and
actual weight loss and gain. Forty-two percent of women perceived their weight
as cycled in periods of losses and gains in the previous 24 months. Fewer
percentages of women perceived their weight as stable, decreased, or increased
weight in the previous 24 months as presented in Figure 4.

The percentages of either weight cycling or perceived weight status, which were
(26% and 42% respectively), indicated that weight cycling was common among

our study sample.

H Remained stable
M Increased
M Decreased

M Cycled

Figure 3.4-Perceived weight status in the past 24 months.

3.7 Weight cycling and its associated factors
Several studies have identified many factors that are associated with weight
cycling. The section below will display the associations between weight cycling

and selected socio-demographic, physical, and mental health factors. Bivariate
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analyses of the dependent variable (weight cycling) and selected independent
variables will show statistically significant associations at the significance level of

p-value <0.05.

3.7.1 Socio-demographic factors

The bivariate analyses between weight cycling and selected socio-demographic
variables of age, type of locality, marital status, education level, income level, and
employment status showed different associations between the dependent variable

and these variables Table 3.6.

Age

Age was not significantly associated with weight cycling. However, the highest
percentage of weight cycling was in the youngest age group of the study sample
(25-34 years), which was 29%. The prevalence of weight cycling was almost the

same among the other age groups.

The type of locality

The type of locality was not significantly associated with weight cycling (p-
value=0.110). Due to the small number of participant women from the camps, we
could not identify any case of weight cycling among them; hence, camp category

was excluded from the analysis.
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Marital status
Women were grouped into married and unmarried because of the small numbers
in the widowed and divorced categories. We could not find a statistical

association between weight cycling and marital status in this bivariate analysis.

Educational level

Education was categorized into secondary and below, and associate diploma and
beyond, and it was not significantly associated with weight cycling. However,
weight cycling was more prevalent among women who had and education level of
associated diploma and beyond (28%), when compared to women who had an

education level of secondary education and below (22%).

Employment

Women who were employed at the time of the data collection had a higher weight
cycling prevalence of about 32% compared to women who did not work (21%).
This association between weight cycling and employment was statistically

significant (p- value=0.016).

Income level

Income level was not significantly associated with weight cycling (p-value=.166),
but the highest prevalence of weight cycling (29%) was among women who had
an income level of 2000 — less than 3500 ILS. The least prevalence of weight

cycling was among women with an income level of > 5000 ILS which was 16%.
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Table 3.6- Bivariate analysis between weight cycling prevalence and selected socio-

demographic variables among the study sample.

Socio-demographic factors

Total Weight cycling prevalence Test statistics
Variable/Category
N n % 2 P-value

Age (in years)
25-34 182 53 29.1
35-44 101 23 22.8
45-54 72 16 22.2 1.782 0.619
55< 29 7 241
Type of locality
Urban 213 60 28.3 9.068 0.110
Rural 147 39 26.5
Marital status
Married 303 79 26.1
Unmarried 81 20 24.7 0.064 0.801
Educational level
Secondary and below 127 28 22.0

1.383 0.240
Associate diploma and beyond 257 71 27.6
Employment
Working 166 53 31.9
Non-working 218 46 211 5.773 0.016
Income level
Less than 2000 ILS 49 9 18.3
2000- less than 3500 ILS 225 65 28.9 5.085 0.166
3500-5000 ILS 73 19 26.0
More than 5000 ILS 37 6 16.2

3.7.2 Physical health factors

In this section, we will present the results of the associations between weight

cycling and selected physical health factors including smoking status, the

menstrual cycle status, and the selected health indicators: BMI, WC, and WHR.
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Table 3.7 shows the bivariate analyses between weight cycling and these selected

physical health factors.

Smoking status

Smoking status was categorized into smoking (regular or irregular smoker) and
non- smoking women (not currently a smoker and never been one). Smoking
status was significantly associated with weight cycling (p-value=0.033). The
results showed that non-smoking women had a higher prevalence of weight

cycling (33%) when compared to smoking women (22%).

Having the menstrual cycle

The menstrual cycle status was significantly associated with weight cycling (p-
value <0.001), and the highest prevalence of weight cycling was among women
who had irregular menstrual cycle which was 44%. The lowest prevalence of
weight cycling was among women who had a regular menstrual cycle (around

21%).

Health indicators

Weight cycling was significantly associated with BMI (p-value <.001), with the
highest prevalence of weight cycling among overweight women (43%). In terms
of other health indicators; WC was significantly associated with weight cycling

(p-value=<0.001); the prevalence of weight cycling among women who had a WC
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> 88 cm was about 31%. Regarding WHR, it was not significantly associated

with weight cycling.

Table 3.7- Bivariate analysis between weight cycling and physical health factors.

Health factors

Weight cycling

Total Test statistics
Variable/ category prevalence
N n % % 2 P-value
Smoking status *
Smoking 254 57 224
Non- smoking 130 42 326 4.569 0.003
Having a menstrual cycle
Yes, regular cycle 248 50 20.5
Yes, but irregular 81 36 44 .4
Yes, with hormonal replacement therapy 6 2 333 18.634 <.001
No 49 11 22.4
Obesity prevalence ( BMI) **
Normal 130 11 8.5
Overweight 127 55 43.3 93.921 <.001
Obesity 113 33 29.2
WC >88 cm 186 57 30.6 130.282 <.001
WHR > .85 215 42 195 0.842 0.359

“ Smoking status; smoking refers to women who are regular or irregular smokers of (cigarettes,

hookah, and electronic cigarette), and non-smoker refers to women who are not currently smokers

and never smoked previously.

** Normal (BMI= 18.5-24.9), overweight (BMI = 25-29.9), obese (BMI >30).

3.7.3 Mental health factors

The literature has suggested some mental factors that might be associated with

weight cycling. The bivariate analyses between weight cycling and selected
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mental health factors of body image satisfaction, the possibility of eating
disorders, and the perceived stress level among the study sample, are shown in

Table 3.8.

Body image satisfaction

Weight cycling prevalence among women who dissatisfied with their body image
was around 54%. Women who dissatisfied with their body image had a higher
prevalence of weight cycling compared to women who satisfied and sometimes
satisfied with their body image. The association between weight cycling and body

image satisfaction was significant (p-value <0.001).

The possibility of eating disorders

The possibility of eating disorders was significantly associated with weight
cycling (49%); p-value <0.001). Women who were classified as possible cases of
eating disorders had more weight cycling prevalence compared to women who

were not classified as possible cases of eating disorders.

Perceived stress level

The highest prevalence (68%) of weight cycling was among the high - perceived
stress level women compared to low and moderate perceived stress level women.
This association between weight cycling and the perceived stress level was

statistically significant (p-value <0.001).
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Table 3.8 Bivariate analyses between weight cycling and mental health factors.

Mental health

Weight cycling

Total Test statistics

Variable/Category prevalence

N n % x? P-value
Body satisfaction
Yes 164 26 15.8
No 97 52 53.6 40.570 <0.001
Sometimes 123 21 17.1
The possibility of eating disorders
Yes 192 94 49.0

202.898 <0.001

No 192 5 2.6
Perceived stress level
Low-stress level 40 9 22.5
Moderate stress level 304 63 20.7 42.789 <0.001
High stress level 40 27 67.5

3.8 Perceived weight status in the past 24 months

Bivariate analysis was also conducted between weight cycling and perceived

weight status in the past 24 months. It was significantly associated with weight

cycling (p-value<0.001). Women whose weight cycled in periods of losses and

gains in the past 24 months had the highest weight cycling compared to women

whose weight remained stable, decreased or increased in the past 24 months

Table 3.9.
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Table 3.9- Bivariate analysis between weigh cycling and perceived weight status in the past

24 months.

Perceived weight status in the past 24 months

Weight cycling

Total Test statistics
prevalence
2 P-
N n % %
value

How do you describe your body weight in the past 24 months
Remained stable the entire period 80 6 7.6
Increased during the entire period 48 7 14.6
Decreased during the entire

] 94 12 12.8 60.211 <0.001
period
Has cycled during periods of
losses and gains in the entire 162 74 45.7
period

3.9 Detailed analysis

In this section, three bivariate analyses were conducted, each one was carried out
between weight cycling and selected independent variable controlled by a third
variable. These analyses carried out to increase our knowledge of weight cycling

prevalence among the study sample characteristics.

Weight cycling and BMI association controlled by age

The literature has suggested that BMI and age are associated with each other
(BMI increases with age). Therefore, a bivariate analysis between weight cycling
and BMI controlled by age was conducted because weight cycling association

with BMI might be confounded by age. The results of this bivariate analysis
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revealed that weight cycling is significantly associated with BMI when controlled
by age; the percentage of women with weight cycling increased with women’s

age especially among obese women Table 3.10.

Table 3.10- Bivariate analysis of weight cycling and BMI controlled by age.

Weight Weight
Weigh
cycling cycling
Age cycling
prevalence prevalence Test statistics
categories prevalence
among among
among obese
normal overweight
% % % x? | P-value
25-34 4.7 21.2 4.1
35-44 1.0 9.2 12.2
44,7 | <0.001
45-54 0.0 8.7 14.5
55< 0.0 10.3 13.8

Weight cycling and BMI association controlled by smoking status

The relationship between weight cycling and BMI may also be confounded by
smoking. The literature has shown that smoking and BMI are associated with each
other. Therefore, a further bivariate analysis was conducted to test the relationship
between weight cycling and BMI controlled by smoking status. The results
showed that weight cycling was associated with BMI when controlled by
smoking, and it is significantly (p-value<0.001) higher among non-smoking
women compared to smoking women, especially among overweight and obese

women Table 3.11.



Table 3.11- Bivariate analysis of weight cycling and BMI controlled by smoking status.

Weight Weight )
) ) Weight
) cycling cycling )
Smoking cycling o
prevalence prevalence Test statistics
Status prevalence
among among
) among obese
normal overweight
% % % 1’ P-value
Smoking 6.1 33.8 28.4
24.4 <0.001
Non-
. 8.3 55.2 33.3
smoking
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Weight cycling and the possibility of eating disorders controlled by body image

satisfaction

Previous researches have indicated that there is a relationship between eating

disorders, body image satisfaction, and weight cycling. So, a bivariate analysis

was conducted between weight cycling and the possibility of eating disorders

controlled by body image satisfaction. This analysis revealed that the highest

significant proportion of weight cycler women (70%; p-value <0.001) who were

classified as possible cases of eating disorders were dissatisfied with their body

image Table 3.12.
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Table 3.12-Weight cycling and the possibility of eating disorders controlled by body image

satisfaction.

Weight cycling Weight cycling

) prevalence among prevalence
Body image ) ] ) o
] ] who did not classify | among possible Test Statistic
satisfaction ) )
as possible cases of | causes of eating

eating disorder disorder
% % 22 P-value
Yes 3.3 46.9
40.11 <0.001
No 6.9 69.7
Sometimes 0.0 30.6

3.10 Interactions between variables

We used regression to test for the interaction between selected independent
variables with the independent variable. The regression test was done here
because we observed that the groups within one variable have different
associations with the dependent variable as will be explained below.

Adding interaction term to the regression model can expand our understanding of
the relationships among the variables in the model. An interaction effect may exist
when the effect of BMI on weight cycling differ within the different age groups
and different smoking status categories. Therefore, the first two regression
analyses were carried out among weight cycling as the dependent variable with
BMI interacted with age, and with BMI interacted with smoking status. The third
regression was among weight cycling and the possibility of eating disorders
interacted with body image satisfaction. The results showed that smoking and
body image satisfaction had significant effects on the association between weight

cycling and BMI Table 3.13.
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The main results of these regressions showed that young obese women were
more likely to be weight cyclers, while obese older women were less likely to be
weight cyclers. Also, overweight dissatisfied women with their body image were
more likely to be weight cyclers compared to obese dissatisfied women, and

overweight and obese women that sometimes satisfied with their body image.

Table 3.13- Interaction regression between weight cycling and selected variables.

Independent Adjusted OR 95% ClI Sig.
Variable/Category

BMI* age group

Normal*age group (24-34 years) 1

Overweight * age group (35-44 1.456 0.703-3.017 0.396
years)

Overweight * age group (>45 1.768 0.834-3.748 0.212
years)

Obesity * age group (24-35 1.375 0.725-2.607 0.413
years)

Obesity* age group ((>45 years) 0.819 0.465-1.444 0.563

BMI * smoking status

Normal* smoking 1
Overweight*non- smoking 1.276 1.115-1.461 0.003
Obesity *non- smoking 1.113 1.012-1.260 0.012

BMI * body image satisfaction

Normal* satisfied 1

Overweight*dissatisfied 10.090 5.396-18.867 <0.001
Obese*dissatisfied 3.067 1.677-5.609 0.002
Overweight* sometimes 2.352 1.258-4.397 0.025
satisfied

Obese* sometimes satisfied 0.749 0.291-1.920 0.614




62

3.11 Multivariate analysis

Multiple logistic regression model was adjusted for all the independent variables
except for the income level and education level since it seemed they measure the
same thing in this study. Therefore, we included the education level and excluded
the income level based on their effect on the model assessed by the -2-likelihood
ratio. For the abdominal fat, WHR was not included because it was not
significantly associated with weight cycling in the bivariate analysis and we
included WC, which was significant with weight cycling. The rationale for this
step is that WC and WHR (as indicators of abdominal fat) were both correlated
with BMI, but this level of correlation varies and each correlation may provide
different information and cannot be used alternatively. Practical considerations
appeared to favor the use of WC as an alternative to BMI; WC may be easier and
more accurate than measuring weight and height. In addition, when comparing
WC measurement to WHR, the latest may be more difficult to measure than WC
alone; this could limit the potential use of WHR as an alternative to either WC or
BMI.

It is worth mentioning that some variables were recoded into fewer categories
than used in the bivariate analysis. This was done to help us understand the real
relationships between the independent variables with the dependent variable, and
to obtain a strong robust model Table 3.14.

The results of the multivariate analysis revealed that the main factors associated

with weight cycling in this study sample were: marital status, smoking status,



63

BMI, WC > 88 cm, perceived weight status in the past 24 months, the possibility
of eating disorders, and body image satisfaction.

Marital status was significantly associated with weight cycling (OR= 1.251, 95%
Cl= 1.107-3.591, p-value=0.008); women who were married had a higher
likelihood to experience weight cycling than unmarried women. Non-smoking
women had a higher likelihood to be weight cyclers compared to smoking women
(OR=2.896, 95% CIl= 1.157-7.248, p-value=0.003).

The results of regression also showed that women who were overweight and
obese had higher odds of being weight cyclers compared to normal-weight
women (OR= 8.319, 95% CI1=2.831-24.449, p-value=0.001 and OR =6.646, 95%
Cl=1.943-22.732, p-value=0.011, respectively). Women who had WC > 88 cm
were more likely to be weight cyclers compared to women who had WC < 88 cm
(OR=5.838, 95% CI=1.826-18.669, p-value=0.003).

Women who perceived their weigh as cycled in the past 24 months, were more
likely to be weigh cyclers compared to those who perceived their weight as the
same pattern of weight change (remained stable, decreased, or increased weight)
(OR= 3.934, 95% CI=2.078-7.448, p-value<0.001). For mental health factors,
body satisfaction was significantly associated with weight cycling, and women
who dissatisfied and sometimes satisfied with their body image had a higher odds
to be weight cyclers than women who satisfied with their body image (OR=6.070,
95% Cl1=2.444-15.075 and OR=2.716-, 95% CI=1.207-6.189, respectively).

The possibility of eating disorders was also significantly associated with weight

cycling; women who were classified as possible cases of eating disorders had a
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higher likelihood to be weight cyclers than women who were not classified as
possible cases of eating disorders (OR= 2.46, 95% CI=1.27-2.02, p-
value=<0.001). While body image satisfaction and the possibility of eating
disorders remained significant for weight cycling in the regression model, the
perceived stress level variable was no longer significant to be associated with
weight cycling.

Table 3.14- Univariate (unadjusted odds ratio) and multivariate (adjusted odds ratio) logistic

regression model for weight cycling and the selected independent variables.

Independent Unadjust 95% ClI Sig. Adjusted 95% ClI Sig.
Variable/Category ed OR
OR

Age groups (ref:25-34)

25-34 1 1
35-44 0.839 0.514-1.371 0.557 0.992 0.428-2.299 0.987
45< 0.828 0.383-1.791 0.687 4.305 0.728-25.465 0.177

Type of locality (ref: urban)

Urban 1 1

Rural 0.915 0.615-1.360 0.712 1.135 0.569-2.263 0.763

Marital status (ref: non-married)

Unmarried 1 1

Married 1.109 1.686-1.792 0.012 1.251 1.107-3.591 0.008

Educational level ( ref: secondary and below)

Secondary and below 1 1

Associate diploma and beyond 0.835 0.654-1.324 0.421 1.799 0.835-3.876 0.209

Smoking status (ref: smoking)

Smoking 1 1

Non- smoking 0.626 1.042-1.938 0.036 2.897 1.857-4.248 0.002

Having a menstrual cycle ( ref: yes, regular/ irregular period)
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Yes, regular and irregular 1 1

period

No. It do not have my period, 0.816 0.464-1.437 0.555 0.704 0.221-2.246 0.916
and come with hormonal

replacement therapy

BMI ( ref: normal)

Normal 1 1

Overweight 10.270 5.415-10.479 <0.001 8.319 2.831-24.449 0.001
Obesity 5.546 2.859-5.756 <0.001 6.646 1.943-22.732 0.011
Central obesity WC ( ref: WC< 88 cm)

WC <88 cm 1 1

WC > 88 cm 1.244 1.840-2.843 0.359 5.838 1.826-18.669 0.003

Perceived weight status in the past 24 months (ref: the same pattern of weight change; remained stable, decreased or

increased)

The same pattern of weight 1 1

change;  remained  stable,

decreased or increased)

Has cycled in periods of losses 10.231 4.856-21.555 <0.001 3.934 2.078-7.448 <0.001
and gains in the entire period

Body image satisfaction

Yes 1 1

No 5.049 3.107-8.205 <0.001 6.070 2.444-15.075 <0.001
Sometimes 1.123 0.665-1.895 0.716 2.716 1.207-6.189 0.003
The possibility of eating disorders (ref: no)

No 1 1

Yes 12.873 4.407-10.436 <0.001 2.46 1.271-2.022 <0.001
Perceived stress level (ref: low perceived stress level)

Low perceived stress level 1 1

Moderate perceived stress level 1.351 0.626-2.916 0.521 0.571 0.154-2.114 0.401
High perceived stress level 10.731 4.276-26.928 <0.001 1.308 0.223-7.670 0.766

Odds Ratio (OR) and Confidence Intervals (Cls) for associated factors with weight cycling; Columns 2, 3& 4

represent results from the unadjusted model; Columns 5, 6& 7 represent results from the adjusted model for

all variables; the significance level < 0.05
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The final step of the multivariate regression analysis was to put all the factors that
were significantly associated with weight cycling in the previous regression model
together in addition to age in one model. Wald test was used in this model to
explore the best variables (predictors) that predict the outcome variable (weight
cycling). This regression model showed that BMI, perceived weight status in the
past 24 months, and the possibility of eating disorders were the best predictors of
weight cycling. The variables in this final model will be interpreted in the
discussion section since they were significantly associated with weight cycling

Table 3.15.

Table 3.15- Final regression model between weight cycling and the significant associated

factors.

Independent Variable/Category Adjusted 95% ClI Sig.
OR

Age groups(ref: 24-34 years)
24-35 years 1
35-44 years 0.950 0.440-2.051 0.912
> 45 years 1.749 0.722-4.233 0.298
Marital status (ref: non-married)
Non- married 1
Married 1.291 1.130-2.615 0.002
Smoking status (ref: smoking)
Smoking 1
Non-smoking 1.526 1.526-2.756 0.022
BMI ( ref: normal)
Normal 1
Overweight 5.726 2.339-14.016 0.001
Obese 3.147 1.051-9.242 0.015
(ref: WC < 88 cm)
WC <88 cm 1
WC> 88 cm 1.607 1.749-3.447 0.006
Perceived weight status in the past 24 months (ref: the same pattern of weight change; remained
stable, decreased or increased)
The same pattern of weight change; 1
remained stable, decreased or
increased)
Has cycled in periods of losses and 4.637 2.544-8.450 <0.001
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gains in the entire period

Body image satisfaction ( ref: yes)

Yes 1
No 2.952 1.957-3.984 0.003
Sometimes 1.468 1.224-1.979 0.012

A possible case of eating disorders (ref: no)

No 1

Yes 6.689 3.156-17.485 0.001

Odds ratio (OR) and Confidence Intervals (Cls) for associated factors with weight cycling;
Columns 2, 3& 4 represent results from the unadjusted model; Columns 5, 6& 7 represent results

from the adjusted for the significant variables with age model; the significance level < 0.05.

3.12 Qualitative question for weight cyclers: What are the most
frequent diets that weight cyclers followed, and what are the most

common reasons to follow these diets?

Although we conducted a quantitative study, we had an open-ended question to
ask women about the most frequent diets they followed and the reasons to start
dieting. This could help us to catch any extra information that was not captured by
the structured questions. Below is a summary of the main points mentioned by
weight cycler women.

Regarding the most frequent diets, we identified two general themes related to the

types of diets and dieting practices that followed, and the reasons to start dieting.
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Theme 1: Healthy diets and behaviors

The most common healthy diets were those provided by the specialized
nutritionists, while the healthiest behaviors were moderate exercising and drinking
plenty of water. One common subtheme (reason) was identified under this theme:
Subtheme 1.1: Improving health
We concluded that the most common reason to follow healthy diets and behaviors
was to improve woman’s health; this reason affected her decision to start
following these healthy dieting behaviors.
Theme 2: Unhealthy diets and behaviors
The most two common unhealthy diets mentioned were very low calorie
(restricted diets) and keto diets. Regarding the most common unhealthy dieting
behaviors were excessive exercising and using diet pills. There were three
subthemes related to this theme:

Subtheme 2.1: Unhealthy diets and behaviors guided by a person who
claimed he/she is a nutritionist

Firstly, the persons who claim that they are nutritionists do not have a scientific
qualification in nutrition to plan diets for people. Mainly, such persons depend on
several dieting products to sell, which are usually harmful to a person’s health,
and provide diets that are not scientific-based.

“I followed a carb-free diet, which was depending on having one meal with very
low calories. | felt tired and deprived my body of the essential nutritional needs,
but I continued because that person promised me that | will lose much weight in a

short period if I followed that diet.” (28 years old woman, weight cycler)
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Subtheme 2.2: Unhealthy diets and behaviors undertaken by the woman
herself

Some women said that they followed these unhealthy diets and behaviors without
consulting any qualified person to lose their extra weight.

“I had checked-up my body weight and felt upset and dissatisfied with my body
shape, and then | bought weight loss pills without any prescription from a
qualified person and took them spontaneously. This way did not work, and the few

kilos I lost, if not more, | regained. ” (32 years woman, weight cycler)

Subtheme 2.3: Body image dissatisfaction
Body dissatisfaction was the most common reason among women who reported

that they followed unhealthy dieting behaviors.
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CHAPTER FOUR:

DISCUSSION

4.1 Weight cycling prevalence

In this study, we aimed to estimate the prevalence of weight cycling, and explore
the associated factors among a sample of women who attended four selected non-
governmental medical centers in the Ramallah and al- Bireh Governorate.
Exploring weight cycling prevalence and the associated factors is important in
developing future interventions and policies that targeted the exposed populations
to weight cycling as women. The main study findings indicated that the
prevalence of weight cycling among the study sample was 25.8%. Thus, weight
cycling seemed to be a prevalent phenomenon among women in the Ramallah and
al- Bireh Governorate. This is comparable to the international literature is
consistent with the range of weight cycling prevalence among women, which was
estimated at 20-55% [9, 77-80].

The ability to compare weight cycling prevalence of our study with the other
studies is limited because there is no clear and standard definition of weight
cycling [40]. Therefore, the estimated prevalence of weight cycling in this study
will be higher than some studies and lower than others based on the criteria used
to assess weight cycling.

Our study prevalence of weight cycling was higher than others in the literature [9,
78]. This is because the categorization of weight cyclers in the studies that had

lower prevalence of weight cycling than ours. As an example, some of these
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studies categorized weight cyclers into severe and moderate weight cycling with
different criteria for each category. The prevalence of weight cycling in such
studies depended on the proportion of severe weight cyclers. In our study, we
used the same criteria for all the participants, thus severe and moderate weight
cyclers fall under the same category. As a result, the numbers of weight cyclers
that are included in our study will be higher than the studies that categorized
weight cycling into several categories. It is worth mentioning that our criteria for
weight cycling almost underlined the moderate weight cycling category that used
in the studies which have lower prevalence of weight cycling than this study
prevalence.

In addition, the studies that had a lower prevalence of weight cycling than ours
put more restrictions on the definition of weight cycling. They used cut-off points
of kilograms with precise digits (not integer) that are relatively hard to remember
by the participant. Therefore, these studies may catch less number of weight
cyclers than in our study, which used an integer number of kilos to lose and
regain.

In conclusion, weight cycling categorization and using very detailed criteria of
weight cycling, made such studies to have higher prevalence of weight cycling
than our study prevalence.

On the other hand, the prevalence of weight cycling in some studies was higher
than in this study. This is because the authors used a more liberal definition of
weight cycling, without quantifying the kilos lost and regained. As an example;

Did you previously lose and regain weight?. In addition, some studies with the
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higher prevalence of weight cycling than ours, depended on the participants if
they perceived themselves as weight cyclers, as an example; Do you perceive
yourself as a weight cycler?. However, in our study, we can depend on the
percentage of women who perceived their weight as cycled as the prevalence of
weight cycling when compared with the studies that used the same criteria. In this
study sample, 42% of women perceived their weight as cycled in the previous 24
months. This percentage could reflect weight cycling prevalence which is almost
in the range of weight cycling prevalence in the studies that used the same
criteria.

Actually body weight perception could be a useful tool to assess weight change
and indicate dieting behaviors than actual weight. Body weight perception refers
to the evaluation of one's weight as irrespective of actual weight or BMI [193,
194]. Generally, females are more inclined to perceive themselves as overweight
and engage in undue dieting behaviors [195, 196]. Body weight perception helps
to understand dieting behaviors regardless if they are healthy or unhealthy dieting
behaviors [197]. The concern is about unhealthy dieting behaviors that have
potential harmful health consequences for people who misperceived their body
weight. These unhealthy dieting behaviors mainly related to body weight
misperception regardless if the person perceived himself slimmer or fatter than the
actual weight. Body weight misperception leads to frequent dieting and
consequently weight cycling [198, 199].

Since body weight perception might indicate dieitng behaviors more than the

actual body weight or BMI [111, 199, 200], the percentage of women who
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perceived their weight as decreases, increased or cycled in this study could be
useful to estitmate dieitng behaviors. In this study, 79% of women perceived their
weight as decreased, increased, or cycled. This percentage emphasized the
importance of the interventions that should increase women awareness to avoid
unhealthy dieting behaviors when engaged in dieitng. Increasing the awareness
on how women should perceive their weight, and engage in healthy dieting
behaviors when they want to lose weight is a priority. Such interventions sound to
be important since there was an indication that the perception of body weight as
too fat, was an influential factor in following unhealthy diets to lose weight,
especially in the young age in the oPt [4].

When compared our study weight cycling prevalence with the others in the
Middle East countries, unfortunately, there were no studies so far that have
focused on weight cycling in the region. However, it is worth mentioning that
dieting behaviors were studied, especially among schoolchildren and adolescents.

Recent studies in the Middle East found that the prevalence of unhealthy dieting
behaviors was 10.8% and 6.1% among women and young females [152, 200].
Regarding Palestine, a recent study aimed to explore dieting practices of female
Palestinian college students. This study found that 23.6% of females often used
unhealthy dieting behaviors such as skipping meals in order to lose weight [18]. A
higher prevalence (58%) of unhealthy dieting behaviors was found among
university female students in the Gaza Strip [201].

Another study of dieting behaviors among overweight, normal weight, and

underweight Palestinian adolescents, found that dieting to lose weight was
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common among them. Also, the authors of this study found that dieting was
significantly higher among overweight than among underweight or normal-weight
adolescents. More importantly, the results of this study showed that unhealthy
dieting behaviors as vomiting, using diet pills, and laxatives were common, and
younger adolescents were more likely to engage in these dieting behaviors than
older adolescents [4].

These findings on unhealthy dieting behaviors among the young age groups in the
oPt lead for further inquiry about the reasons for dieting, and to what extent the
attempts to lose weight were successful. This will help to shed the light on weight

cycling and the associated factors in our context.

4.2 Weight cycling associated factors

4.2.1 Socio-demographic factors

Concerning the second objective of this study, we expected that marital status
would be associated with weight cycling, and there was a significant relationship
between them. This relationship was in line with the international findings, which
have found that married women have higher odds of being weight cycler
compared to unmarried women [126, 128, 129, 202, 203]. A survey that examined
weight cycling before and after four years follow —up interval of being married;
the authors found a positive relationship between weight cycling and
being married during the following up interval. It is noticed that women
experienced weight cycling after getting married when compared with their single
status [202]. The nature of this association between marital status and weight

cycling may be multi-faceted. Jeffry et al. reported in his study that the spouse
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participant's weight was cycled over two years of following up. He provided a
possible explanation of the relationship between being married and weight
cycling. He suggested that marriage might increase the possibility of eating
because married people tend to eat together, and engage in dieting together.
Another explanation of the association between weight cycling and marital status
in terms of our culture is noteworthy. In the Arab countries as in Palestine,
plumpness is preferred among people mainly for sexual attraction [204]. In
addition, married women's extra weight reflects the wealth of her husband, and the
security she feels when she gets married. As a result, married women would have
a higher BMI, which in turn leads the woman to start dieting since increased BMI
is associated with dieting and weight cycling.

In our study, the relationship between marital status and BMI is shown in the
cross-tabs analysis among these variables Annex 4.a. The result revealed that
marital status and BMI were significantly associated with each other; married
women had a significantly higher prevalence of being overweight and obese
compared to unmarried women.

If we broaden the explanation, marriage and weight cycling are also mediated by
getting pregnant. Dieting is relevant for women who gained excessive weight
during pregnancy, and critical for those who were overweight or obese at the
beginning of pregnancy[205]. More interestingly, the international literature
found that pregnant women who experienced weight cycling before pregnancy,
have a slightly higher weight gain during pregnancy than pregnant women who

did not experience weight cycling before their pregnancy. Furthermore, the
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authors noted that pregnant women who used to follow healthy dieting behaviors
as having regular breakfast, are more likely to retain their pre-pregnancy weight
than women who follow unhealthy dieting behaviors during pregnancy [206].

In our Palestinian context, the relationship between weight cycling and marriage
is endorsed by several cultural beliefs. “Eat for two”, is a cultural Palestinian
belief that encourages pregnant women to eat much more than recommended to
stay good and healthy with her baby. This increase in weight might encourage
woman after pregnancy to start dieting to lose her extra weight.

In conclusion, the relationship between weight cycling and marital status is
possible; weight cycling is more prevalent among married women than unmarried.
This relationship could be explained by the Palestinian cultural thoughts related to

marriage and pregnancy.

4.2.2 Physical health factors

For the fourth objective of this study; the main physical health factors that are
associated with weight cycling are: smoking status, BMI, and WC.

For smoking status, the prevalence of non-smoking women (66%) was much
higher than the prevalence of smoking women. This result was expected since the
prevalence of non- smoking women is higher than smoking women globally
[207]. In Palestine, the number of smoking women has increased, but according to
our Palestinian context, the prevalence of smoking among women could be
underestimated. This is due to cultural and social factors as smoking not very

acceptable among women.
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The data of our study revealed that women who stated they are not smoking
(previous smokers or never smoking), had higher odds than smoking women to be
weight cyclers. This result is in concordance with the international literature,
which has suggested that being non-smoker has been associated with weight loss
and regain when compared to their smoking peers [208, 209].

The relationship between weight cycling and non-smoking could be interpreted in
line with the previous research, which has found that smokers have lower body
weight than non-smokers. This is due to the effect of smoking on the metabolic
rate of the smoker [210]. Our study results support this finding; it is found that
smoking prevalence was higher among normal-weight women compared to
overweight and obese women (Annex 4.b).

To control any confounder on the association between weight cycling and being
non- smoker in our study sample, we controlled this relationship with the
educational level. Smoking might be associated with educational level; people
who had a high educational level had less probability of being smokers. The result
of this analysis showed a significant relationship between weight cycling and
being non- smoker when controlled by education level. This partly explains, in
our study sample, that weight cycling is associated with being non-smokers

regardless of the education level.

BMI
Weight cycling health consequences have been widely studied, but the major

concerns of weight cycling adverse harmful effects remain in a possible BMI and
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fat mass increase [174]. The significant relationship between weight cycling and
BMI in our sample seems to be consistent with several findings of the literature
[165, 211, 212], which have associated weight cycling with increased BMI.

Due to most of weight cycling studies are cross-sectional, the relationship
between weight cycling and BMI is considered as a bidirectional. We cannot
conclude if weight cycling leads to a higher BMI or a higher BMI leads to weight
cycling. However, Emanuele et al. noted that the history of weight cycling is
related to excess body weight and higher BMI. The magnitude of this BMI
increase that follows weight cycling period remains under debate, but some
studies showed a return to a baseline BMI [78, 213]. Another study of weight
cycling as a predictor of subsequent two years weight change in a middle-aged
cohort [213], found that weight cycling was a strong predictor of subsequent large
weight gain in this period. There is no clear explanation for this relationship, but
an early study provided a possible clue that weight cycling affects body
metabolism rate leading to weight increase later in life [39, 174].

These data on weight cycling and BMI call for the need to thorough weight
history and dieting assessment when planning diets by the nutritionist. This
assessment is more important among overweight and obese individuals, since
their body’s metabolic rate might be declined due to weight cycling history [79].
This will add a new aspect to weight loss programs provided by the nutritionists in
our country. They should to tackle dieting attempts to lose weight which would

help to understand why some patients do not lose weight easily as others.
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In terms of abdominal fat, in our study sample, WC was positively associated with
weight cycling. This is consistent with the international literature [172, 176, 226,
227], which has indicated that weight cycling is related to increased abdominal fat
among women. Wallner et al. provided an explanation for this relationship
between weight cycling and the abdominal fat. He suggested that weight cycling
might cause a redistribution of body fat to the upper body fat compartments, not
only among overweight women but also among normal-weight women. Repeated
cycles of weight loss and regain in weight cycling, may be related to abdominal
fat and long-term negative health [228].

Abdominal fat indicators in this study were WHR and WC. However, the
significant association between weight cycling and abdominal fat is reflected only
in WC (p-value= 0.006). This association of weight cycling and WC is justified
by the previous research. Most of the studies have concluded that WC is probably
a better indicator of abdominal fatness and health risks than either BMI or WHR
[211, 229-232]. It is suggested that WHR is considered with no biological
meaning, and it is not useful to reflect fat distribution or health better than WC
alone [233], and this supports our study findings.

In our sample, it is noteworthy that 48% of women had a WC>88 cm, which is
considered a hight percentage of women at risk for abdominal obesity hence other
health problems. This calls for the development of interventions to control the
factors that enhance abdominal obesity, and based on our study results; weight

cycling might be one of these factors that provoke abdominal fat.
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4.2.3 Eating disorders and body image satisfaction

The finding of our study which is related to the third objective regarding the
mental health factors, showed that the possibility of eating disorders, and body
image satisfaction were significantly associated with weight cycling in the final
regression model.

In terms of eating disorders; women who are classified as possible cases of eating
disorders have a higher likelihood of being weight cyclers than those who not
classified as possible cases of eating disorders. This finding replicates and extends
the findings of earlier studies [214-216] that have associated weight cycling with
eating disorders. The nature of this association is not clear, but it is found a cross-
sectional relationship between weight cycling and mental health. This relationship
is due primarily to poorer psychological function preceding weight cycling [217].
Consistently, it was found that higher baseline scores of mental health indicators,
as higher levels of depressive symptomatology and binge eating were associated
with more subsequent weight cycling [218]. It is also hypothesized that eating
disorders start with dieting behaviors that may evoke no concern, but after a while
weight loss is induced by avoiding food especially fatty food, and sometimes
accompanied by excessive exercising or self-induced vomiting, and taking
laxatives. Within these periods of unhealthy dieting and later periods of
recovering, weight cycling develops among people with eating disorders [219].
The association between eating disorders and weight cycling in this study could
be interpreted by the other mental factor, which is body image dissatisfaction. The

international literature has shown that body image dissatisfaction, eating
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disorders, and weight cycling have been associated with each other [214-216].
Our findings of crosstabs between body image satisfaction and the possibility of
eating disorders, revealed that they are significantly associated with each other (p-
value=<0.001) Annex 4.c. In addition, the results of detailed analysis in this study
between weight cycling, body image satisfaction, and eating disorders, have
accositaed these factors with each other. It is found a significant high rate of
weight cyclers women who dissatisfied with their body image, they classified as
possible cases of eating disorders. This association might be interpreted by the
expalantion of that weight cycling affects the strength of the relationship between
body image dissatisfaction and eating disorders. Body image dissatisfaction leads
to eating disorders, which in turn may lead to weight cycling [215].

In our country, although plumpness is preferred, but recently mass media
appeared to influence women's body image perception and satisfaction as in some
of the Arab countries. It was found that the impact of mass media to encourage
thinness might lead to body image dissatisfaction which most of the times lead to
follow unhealthy dieting behaviors [217]. Modern media technologies as the
internet and the easy access to it, exposed women to western programs with the
depictions of slimness as a beauty feature. This leads to an increase in the
prevalence of body image dissatisfaction and eating disorders among women
[218].

A further detailed investigation that focuses on the role of media on body image
satisfaction is needed to understand the relationship between weight cycling and

mental factors.
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Strengths of the study

This was the first study of its kind to assess the prevalence of weight cycling and
the associated factors among women in the Ramallah and al Bireh Governorate.
Therefore, this study may be used as a reference to estimate the current prevalence
of weight cycling among women and shed the light on the main associated factors
that may be related to weight cycling. It is worth mentioning that the current study
design did not aim to be a representative sample, but rather it is an explorative
study in weight cycling among women. In addition, this study will complement
the previous studies findings related to dieting behaviors conducted in the oPt, and
provide additional data on the entire dieting process.

In addition to that, this study was the first to address weight cycling, it is also the
first study that validated weight cycling assessment tool. This tool could be a good
reference for the following weight cycling studies since we were testing and
validating it by back translation and piloting.

This study has also reported the prevalence of other secondary important variables
as smoking status, eating disorders, perceived stress level, and obesity among the
targeted population. These findings could be useful to compare with and

complement other research findings concerning these variables in the oPt.

Limitations of the study
Several limitations in this study need to be taken into consideration. It is a cross-
sectional study that can only draw an association but not infer any causation and

generalization. In addition, participation in the study was based on self-selection,
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which has an inherent bias in the characteristics of the non-respondents. Our study
is limited to one governorate which is exposed to the world more than any other
Palestinian governorates. The sampling was limited only to women who visited
the selected medical centers that might be different from the other women in other
settings.

Although this study had these limitations, it sheds the light on an important public
health issue regarding weight cycling prevalence among women in the Ramallah
and al — Bireh Governorate. The results of this study have many suggestions that
can be introduced to policy-makers in all sectors and the nutritionists to guide

future intervention programs.



Recommendations

From my experience as a nutritionist and recently as a public health nutritionist, I would like to propose practical recommendations

that would help me at the individual level and help the health system at the national level. The study recommendations will be

introduced based on the planned behavior theory.
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These study recommendations will be reflected based on the theory of planned behavior as the following:

Behavioral beleifs and
outcome evaluations

- Body dissatisfacton

Normative beleifs and
motivation to comply

- Comment from
family\friends

- Media pressure

Attitude towards the
behavior

Internal motivation to
lose weight to be slimmer

Subjective norm ( social
pressure)

subjective norm from
social environment
percieved by a women to
lose weight

Behavioral intention
Planning to start a diet

Behavior
Start a diet

Beleifs about
ease\difficulty of
behavior

- Trends in dieitng

Percieved behavioral
control

Women beleifs she will
lose weight because of
a specefic diet

Figure 4.1- Planned behavior theory.
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As shown in this figure, starting a diet is endorsed by three factors; the internal
motivation to lose weight, the perceived subjective norm in the social
environment to lose weight, and the belief of a woman that she will lose her
weight when following a diet.

Attitude towards the behavior: The internal motivation to be slimmer and
healthier is triggered by dissatisfaction with the body. Being dissatisfied with the
body is confirmed by the literature to affect internal motivation [108, 220]. Body
image dissatisfaction starts at a young age and is very common among females
[220]. The interventions that could be introduced here involve mass media
contribution,which should ensure the quality of materials they introduce regarding
health and weight. On the other hand, avoiding any harmful content that promotes
unhealthy dieting behaviors, and encouraging people in the community to refer
weight-related issues to the professionals and the specialists.

Subjective norm: The subjective norm is in which the woman perceives from her
social environment that she should lose her extra weight. Comments from family
and friends about the extra weight and their recommendations to follow a certain
diet, will enhance the belief to lose weight and to be slimmer. The influence of the
social environment on starting the diet is acknowledged by literature [221].

Our recommendation here is to develop interventions that target the community
especially women, to increase their awareness regarding the cultural and social
myths related to weight concerns during marriage and pregnancy. The

nutritionists should play a role on behalf of their community participation. For



87

example; conducting awareness lectures among women to change their

misleading beliefs regarding weight gain and weight loss .

Perceived behavioral control: This is influenced by beliefs on the ease or
difficulty of behavior that exists out of the trends in dieting. A study by Leske
(2012) has found that women are vulnerable to engage in dieting trends because
they believe such diets will help them to lose weight [222]. Further research is
recommended to explore what are the trends in dieting that are more prevalent
among women in the oPt and why.

We propose an intervention here to the nutritionist in different settings to educate
the clients about the advantages and disadvantages of the new trends of diets. The
qualitative data of this study indicated to some trends in dieting among the
sample. Keto and unplanned diets were the most common among weight cycler
women. These diets appeared to have some implications; therefore, further
research should address the trends in dieting, and the results should be shared and

communicated with the community to benefit them.

To summarize the above recommendations, | would recommend the following:

1) Provide leadership for healthy weight and lifestyle as a part of the national
policy agenda that provides the reference policy framework for all ministries
and governmental bodies. This also includes the MOH to monitor the practice

of the nutritionists and to stop the illegal practice of people who claim to be
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nutritionists. The MOH should also supervise the illegal distribution of
dieting pills.

Media is also an important part here. Ensuring the content that will be
introduced to the audience will promote healthy dieting behaviors to lose
weight and avoid unhealthy ones among them is a priority.

The Palestinian Dietitians Syndicate should always track the practices of the
nutritionists, and inform them about the latest researches on dieting
behaviors. Community lectures by the qualified nutritionists that guided by
the Palestinian Dietitians Syndicate should systematically be conducted in all
age groups in the community. Such lecturs can help to raise the awareness
among people on how to correctly perceive their weight and assess BMI
status. In addition, the nurtitionists should educate people how they should
seek the help and choose healthy dieting behaviors if any weight and body

issues exist.
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Annexes
Annex 1: Weight cycling and the associated factors questionnaire.
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Annex 2: The consent form
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Annex 3: University ethical clearance to start field work
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Annex 4:

a- Bivariate analysis between marital status as the dependent variable and
BMI as an independent variable.

Normal

. Overweight | Obese | Test statistics
. weight
Marital status p.
% % % 1’
value
Married 70.8 85.8 823
Non-married 29.2 14.2 17.7 9.729 | 0.008

b- Bivariate analysis between smoker as a dependent variable and BMI as an
independent variable

NOIjmaI Overweight Obese Test statistics
: weight
Smoking -
% % % 72
value
Smoker 63.1 54.0 841
Non-smoker 36.9 46.0 9 25.186 | 0.000

c- Bivariate analysis between body image satisfaction as a dependent
variable and possibility of eating disorders as an independent variable

Sometimes Dissatisfied
I Satisfied with satisfied . .
POSSIb!lIty of body image | with body Wl_th body | Test statistics
eating . image
. image
disorders =3
% % % %’
value
Yes 31.2 59.3 68.0
34.420 | 0.000
No 63.8 40.7 32.0




