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Abstract

Background: Increased urbanization and economic development have led to a shift to
consumption of higher caloric diet. This dietary pattern is associated with markers of
inflammation. Fasting plays a remarkable part in regulation of food intake. However, there is no
study conducted on the role of fasting practice in relation to inflammation and food reward in
Ethiopia.

Objective: To assess the effects of periodic fasting on inflammation and food reward.

Methodology: Before and after study design having controls was used among voluntarily
selected participants and followed over Easter fasting period in two groups. The study
populations for examining the effect of fasting on inflammation were fasters (n=42) and non-
fasters or controls (n=38) groups. In addition, another fasters group (n=46) was involved in the
study of effect of fasting on food reward. Participants were measured for serum high sensitive C
reactive protein (hs-CRP) and anthropometric measurements before the beginning and at the end
of fasting .Explicit liking, explicit wanting and 24 dietary recalls were collected at pre fast state
and after the completion of fasting .The Three Factor Eating Questionnaire Revised 18 —Item
(TFEQ-R18) traits were assessed only at pre fasting state. Paired t-test was used for comparison
of baseline and end line measurements in each group. Besides, independent sample t-test was
used for comparison of differences between groups. Bivariate correlations were used to evaluate
associations between food rewards with TFEQ-R18traits.

Results: Between the baseline and end line assessments, although the changes were statistically
insignificant, among fasters hs-CRP decreased by 22.9% .In addition, fasters involving in liking
and wanting have showed an insignificant increase in high fat savory (HFSA) liking by 10.2%,
low fat savory (LFSA) liking by 8.8%, high fat sweet (HFSW) liking by 24.4%, HFSA wanting
by 5.2%, LFSA wanting by 8.3%, HFSW wanting by 9.3%. The 24 hour dietary recall results
showed that the participants consumed more energy from HFSA and LFSA foods at post fasting
than pre fasting even though the change was still statistically not significant. Furthermore, it was
seen that uncontrolled eating was positively associated with explicit liking for high fat savory
foods (p<0.05). Besides, emotional eating was positively and significantly associated with
explicit liking and explicit wanting for HFSA, HFSW and LFSA foods.

Conclusion: Inflammatory marker (hs-CRP) was decreased and the food reward values were
increased for most food categories (HFSA, LFSA and HFSW) among fasters after the end of
fasting even though those presented differences were not statistically significant. This highlights
that fasting might have a substantial positive impact on health if after fast cognitive controlling
of eating is achieved.

Key words: Periodic fasting, explicit liking and wanting, Food reward, Inflammation, TFEQ-
R18traits, 24 hour dietary recall

viii



1. INTRODUCTION
1.1 Background of the Study

Non-communicable diseases like cardiovascular diseases (CVDs) are the leading causes of
morbidity and mortality worldwide, causing nearly one-third of all deaths (1). According to the
Global Burden of Disease (GBD) report for 2015, the prevalence of diabetes rose from
approximately 333 million persons in 2005 to approximately 435 million persons in 2015, an
increase of 30.6% (2) .Many sub-Saharan African countries are changing lifestyles which are
related to the prevalence of CVDs risk factors including hypertension and obesity (3).Studies
indicate that abdominal obesity is associated with higher levels of inflammatory markers (IM)

including C-reactive protein (CRP), Interleukin-6 (IL-6), homocystein (Hcy), etc (4,5).

In the past, overweight and obesity were considered a problem of high-income countries;
however, now days it is dramatically on the rise in low- and middle-income countries,
particularly in urban settings (6). In Addis Ababa, the prevalence of overweight/obesity
increased significantly by 28%; while underweight decreased by 21% between 2000 and 2011.
Specifically, the prevalence of urban obesity increased by 43.3% i.e., from 3.0% to 4.3% in
about 15 years (7).

Increased urbanization, westernization, and economic development have led to consumption of
higher caloric diet and experiencing behavioral changes that are risk to health (3).Fasting plays a
significant part in regulation of food intake that is characterized by a variety in the degree of
caloric restriction and abstinence from specific foods (8). Although relevant data are still limited,
previous studies have pointed towards a positive effect of fasting on the prevention of

cardiovascular disease, type 2 diabetes mellitus and obesity (9).

A serum level of inflammatory markers (CRP, IL-6, and TNF-) predicts the onset of
cardiovascular events, and individuals with high levels of all those three markers had the greatest
risk of cardiovascular events (10). These markers(cytokines ) are significantly higher in obese
individuals than non-obese individuals(11).0On the other hand ,recent attention has started to
focus on the hedonic determinants of eating behavior and has highlighted the importance of
distinguishing liking (i.e., the perceived pleasurable sensory properties of food) from wanting
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(i.e., the attraction towards a specific food over available alternatives) (12,13). Both components
of food reward are thought to act in parallel to facilitate eating behavior (14). Heightened liking
and wanting for food have been reported in overweight and obese individuals (15). The
reinforcing value of food has demonstrated that ‘wanting’ and ‘liking’ can change in. hungry and
satiated states (16). Although choosing to eat in ways that meet longer-term goals of promoting a
healthy and desired body weight is prominent, food deprivation and restriction increase the

desire of food consumption if conscious intake regulation is not implemented (18).

Therefore, the present study is aimed to assess the effects of periodic fasting on inflammation

and food reward considering the practice of Ethiopian Orthodox Easter fasters as a case.
1.2 Statement of the Problem

Type 2 diabetes and CVD are major diseases that cause deaths worldwide (1, 2). Previous studies
have pointed a positive effect of fasting on the prevention of cardiovascular disease, type 2
diabetes mellitus and obesity. However, the relevant data are still limited. Inflammatory markers
like, CRP appears to be predictor of Type 2 diabetes and CVD (17).This study will clarify the
effect of fasting on inflammation. To the best of the researcher’s knowledge, there is no study

conducted on the role of fasting practice in relation to inflammation in Ethiopia.

On the other hand, calorie restriction and/or deprivation may potentially contribute to over-
eating, thereby reducing the effectiveness of obesity treatment. Acute food deprivation is
associated with increased consummatory behavior both in animals and humans (18). Variation in
food culture can affect fat and sweet preferences, which are influenced by genetic and
environmental factors (19).Thus, more work remains to be performed to show clearly

compensatory eating behavior following periodic fasting in Ethiopia.
1.3 Significance of the Study

Serum Inflammatory markers are risk factors for Type 2 diabetes, CVD and other diet related
diseases. The effect of periodic fasting on the markers is not clearly known. Such knowledge will
have important implications to improve the effectiveness of prevention of diseases. Besides, the
findings of the study will show the extent to which people are attracted to eat high fat and sweet

food after ending the prescribed fasting period. This will highlight the importance of successfully
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resisting overconsumption (consuming higher energy density foods in larger proportion of meal)
in order to achieve a better standard of health. Furthermore, the study will provide baseline data
for elucidating the effect of periodic fasting on inflammation and food reward as it will serve as
background information for further future studies.

1.4 Objectives
1.4.1 General Objective

= The objective of this study is to assess the effects of periodic fasting on inflammation and
food reward.

1.4.2 Specific Objectives

= To measure the effect of fasting on hs-CRP

= To examine the effect of fasting on food reward (liking and wanting components)

= To assess eating behavior traits (cognitive restraint, uncontrolled eating and emotional
eating)

= To describe the effect of fasting on dietary patterns



2. LITERATURE REVIEW
2.1 Fasting

Fasting is a partial or total abstention from foods. According to Trepanowski& Bloomer (8), the
most commonly investigated fasts are :1) Caloric restriction (energy intake reduction by
mostly20-40%), ii) Alternate day fasting (rotating “feast period” and “fast period), and iii)
Dietary restriction (reduction of mostly macronutrient components of dietary intake with little
or no decrease in total energy intake). The Great lent or Abye Tsome fasting is characterized by
periodic abstinence of any animal or dairy source foods and skipping of meals (caloric
restriction) (20).

Generally, it is indicated that fasting has a potential to improve health. For instance, different
fasting types were found to play significant roles in prevention of cardiovascular disease,
cancers, kidney disease, diabetes and neurodegenerative diseases (21-26).

2.2 Inflammatory Markers and their Role in Human Disease

A role of inflammation in atherosclerotic disease process is discussed over the past decade (27-
28). The stages of inflammation (initiation, growth and complication) are all inflammatory
responses to injury (29-30).The major factors that promote atherogenesis are cigarette smoking,
hypertension, atherogenic lipoproteins, and hyperglycemia. These risk factors elicit secretion of
both leukocyte soluble adhesion molecules, which facilitate the attachment of monocytes to
endothelial cells, and chemo tactic factors. This encourages the monocytes’ migration into the
subintimal space (31).Monocytes may differentiate into macrophages. Macrophages may take
up deposited atherogenic lipoproteins through scavenger receptors and be transformed into foam
cells (32).

Macrophages, mast cells, and activated T cells accumulate within the growing atherosclerotic
lesion. Oxidized low-density lipoproteins may contribute to loss of smooth muscle cells through
apoptosis .The secretion of metalloproteinase and other connective tissue enzymes by activated
macrophages may break down collagen, which in turn weakens the cap and rupture it. This

exposes the atheronecrotic core to arterial blood, which induces thrombosis (31).



Thus, inflammation involves cytokines and other bioactive molecules. Potential targets for
measurement of inflammatory process include oxidized low-density lipoproteins,
proinflammatory cytokines (eg, interleukin-1, tumor necrosis factor-), adhesion molecules (eg,
intercellular adhesion molecule-1, selectins), inflammatory stimuli with hepatic effects (eg,
interleukin-6) or the products of the hepatic stimulation, such as C-reactive protein (CRP), and a
host of other acute-phase reactants. Furthermore, elevated leukocyte count might be assessed. In
addition to cardio vasculature, inflammatory cascade may occur at other body parts (eg,
gingivitis, prostatitis, bronchitis, urinary tract infections, and gastric inflammation) (31).

Serum C-reactive protein (CRP), tumor necrosis factor (TNF)-a, and interleukin (IL)-6 have been
implicated in atherogenesis .CRP has been shown to be an important marker of vascular
inflammation and a predictor of atherosclerosis. Adipose tissue is an important source of
cytokines. Excess adiposity increased serum cytokine levels in human and animals. In obese
subjects, CRP was significantly correlated with BMI and IL-6 was significantly associated with

visceral adiposity (11).

In general, CRP levels are observed to be increased during acute-phase inflammation as well as
chronic inflammatory diseases. From both experimental and clinical data, increasing evidence
suggest that elevated CRP concentrations are associated with an increased risk of cardiovascular
diseases ,type 2 Diabetes Mellitus, Alzheimer’s disease, hemorrhagic stroke, Parkinson’s
disease, and Age-related macular degeneration (33). Recent studies demonstrate the capability of
elevated hs-CRP to predict coronary events in women. In acute coronary syndromes, hs-CRP
predicts recurrent myocardial infarction and seems to predict prognosis and recurrent events in
patients with stroke and peripheral arterial disease (11, 34). The following are some of the

diseases and health problems related to inflammation:

Diabetes: Inflammation plays an essential role in the development of insulin resistance and type
2 diabetes mellitus.A high intake of rapidly digested and absorbed carbohydrates can induce
rapid postprandial glucose and insulin responses, leading to an insulin-resistant state
characterized by hyperinsulinemia and dyslipidemia (ie, high triacylglycerol and low HDL
concentrations). C-reactive protein and interleukin-6 levels have been shown to predict type 2
diabetes in humans (35-38).



Alzheimer disease (AD): Higher spontaneous production of interleukin 1 or tumor necrosis
factor a by peripheral blood mononuclear cells may be a marker of future risk of Alzheimer
disease (AD) in older individuals. The elevated CRP level was associated with an increased risk
of AD (44).These data strengthen the evidence for a pathophysiologic role of inflammation in the

development of clinical AD (40).

Parkinson’s disease (PD): Previous studies have highlighted the key role of neuroinflammatory
reactions in the pathogenesis of PD and patients with PD were shown to exhibit higher levels of
serum hs-CRP (33).

Hypertension: Hypertension follows closely behind lipids on a list of classical risk factors for
atherosclerosis. Like atherosclerosis itself, inflammation may participate in hypertension

providing a pathophysiological link between these two diseases. (41).

Obesity: Obesity predisposes to insulin resistance, diabetes and atherogenic dyslipidemia. High
levels of free fatty acids originating from visceral fat reach the liver and stimulate synthesis of
the triglyceride-rich lipoprotein VLDL by hepatocytes. The resulting elevation in VLDL can
lower HDL cholesterol by exchanging from HDL to VLDL by cholesteryl ester transfer protein.
Adipose tissue can also synthesize cytokines such as TNF- and IL-6. In this way obesity itself

promotes inflammation(42).

Infection: Acute infections can alter hemodynamic, the clotting and fibrinolytic systems in ways
that can precipitate ischemic events. Chronic extra vascular infections (eg, gingivitis, prostatitis,
bronchitis, etc) can augment extra vascular production of inflammatory cytokines that may

accelerate remote atherosclerotic lesions. (43).
2.3. Relationship between Food Intakes and Markers of Inflammation

Dietary patterns are associated with biochemical markers of inflammation and endothelial
activation. The fats and processed meats pattern (fats, oils, processed meats, fried potatoes, salty
snacks, and desserts) are positively associated with CRP and IL-6. In contrast, the whole grains
and fruit pattern (whole grains, fruit, nuts, and green leafy vegetables) are inversely associated
with CRP and IL-6 (44). Consumption of trans fatty acids, stearic acid and saturated fatty acids

diets increased CRP, fibrinogen, and IL-6 concentrations (45).In normal subjects, the high-fat

6



meal increased the plasma levels of tumor necrosis factor- (TNF-), interleukin-6 (IL-6),
intercellular adhesion molecule-1 (ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1),
which were prevented by vitamins. In addition, a single high-fat meal in human induces
endothelial dysfunction which, at least in coronary circulation, predicts adverse cardiovascular
events and long-term outcome (46).0n the other hand, high fat diet-fed mice are associated with

the increased hepatic expression of proinflammatory cytokines, including TNF and IL-6 (47).

There is increased circulating plasma endotoxin after a high-fat meal in healthy subjects.
Increased postprandial endotoxin or lipopolysaccharide (LPS) may contribute to the development
of the postprandial inflammatory state, endothelial cell activation, and early events of

atherosclerosis (48).

Therefore, it is recommended to modify food choices to reduce saturated fats (10% of calories),
cholesterol (300 mg/d), and trans-fatty acids by substituting grains and unsaturated fatty acids
from fish, vegetables, legumes, and nuts. It is also important to limit salt intake to 6 g/d and

alcohol intake (2 drinks/d in men, 1 drink/d in women) among those who drink (49).

Increased consumption of fat, particularly saturated fat, has been linked to increased plasma
concentrations of lipids, insulin resistance, glucose intolerance and obesity. Because low
carbohydrate diets derive large proportions of calories from protein and fat, there has been
considerable concern for their potentially detrimental impact on cardiovascular risk. A very low
carbohydrate diet (carbohydrate 60 g d-1 ) is more effective than a low fat diet (30% or less daily
energy from dietary fat) for resulting in profound alterations in fatty acid composition and

reduced inflammation (50-53).

Relative to other carbohydrate sources, sugar intake appears to be associated with increased
triglyceride levels, a known risk factor for coronary heart disease and a higher consumption of
high-sugar beverages and foods is associated with evidence of increased inflammation and

oxidative stress (54).

The consumption of foods and beverages containing fructose does not stimulate insulin secretion
from pancreatic cells. Because leptin production is regulated by insulin responses to meals,

fructose consumption also reduces circulating leptin concentrations. The combined effects of



lowered circulating leptin and insulin in individuals who consume diets that are high in dietary
fructose could increase the likelihood of weight gain. In addition, fructose is more preferentially
metabolized than glucose in the liver. Fructose consumption induces insulin resistance, impaired
glucose tolerance, hyperinsulinemia, and hypertension in animal models. The data in humans are

less clear (55).

2.4. Fasting and Food Reward Behaviors

Feeding behavior has been shown to be modulated by hunger state, whereby prolonging inter-

meal intervals. Food reward contributes to the pleasure and motivation to obtain food (16).

The hedonic value of food (food reward) is described as a combination of how much a food is
liked and how much a food is wanted in a given moment. These psychobiological constructs
have a primary role in how much energy is consumed. Moreover the processes of liking and
wanting for food are not always equivalent and may vary depending on the food in question,
state of satiety, body composition and individual differences in dispositional eating behavior
traits (56).

2.4.1. Food Reward Processing

It has been explained that both the amygdala and the orbit frontal cortex (OFC) play an important
role in forming reward values (57). The amygdala and the OFC are densely interconnected and
carry out their reward functions they interact with other dopaminergic mesocorticolimbic
structures (the striatum, the dopaminergic midbrain and the anterior cingulate cortex) (58-59).
Behavior might be affected by amygdala as it provides a memory link between a stimulus and its

incentive value. This information is sent to the OFC to predict reward outcomes (60).

In addition, the ventral tegmental area and nucleus accumbens motivate the reward of food
intake. The palatability of available food can undermine normal satiety signals, motivating
energy intake independent of energy need. The food intake is increased when Sucrose flows
directly into the nucleus accumbens and changes dopamine and opioid neurotransmission. Both
sweet and high-fat foods mobilize opioids and dopamine within the nucleus accumbens and
cause excess energy intake. Chronic amygdala activation by stress increases cortisol secretion

and promotes palatable food consumption as a form of self-medication (54).
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Calorie content of food and hunger are factors that influence reward processing in the lateral and
medial OFC, cingulate cortex, caudate putamen, insula and fusiform gyrus (57).Reduced calorie

foods suppressed ratings of hunger for several hours after consumption (61).
2.4.2. Food Deprivation and Restriction

Food deprivation is a reduction of overall caloric intake, and food restriction refers to conditions
in which cognitive or environmental constraints have been implemented so as to limit access to
certain foods (18).

History of food deprivation may influence current eating behaviors similar to acute food
deprivation (62-64). For example, men who have decreased intake to around 1500 kcal/day for
24-weeks exhibited uncontrollable eating and increased appetites for sweet foods (65).Therefore,
deprivation and restriction may affect consummatory behavior by increasing the desire to obtain
food. It has also shown that food deprivation decreases self-control (66-67).



3. METHODOLOGY
3.1 Study Area and Period

The research was conducted in Addis Ababa; the capital city of Ethiopia, from January 25 to
April 12, 2018.The study was specifically carried out in six sub cities-Gulelie, kolefie keraniyo,
Addis ketema, Lideta, Bole and Yeka.

According to the Ethiopian National Population and Housing Census of 2007, Addis Ababa has a
total population of 2,737,551. About 23% of the total urban population of Ethiopia lives in Addis
Ababa and with respect to religion 74.7% are Orthodox Christians, 16.2% Islam and 7.8% are
Protestants (68).

3.2 Study Design

Community based before and after study design having controls with selected participants from
eligible population and followed over Easter fasting period in two groups; those who fast
(exposed) and non-fast (control) group. The study assessed the effect of fasting on inflammation
and food reward. For this, hs-CRP and anthropometric measurements were made for two groups
before the beginning (pre or baseline) and at the end of the Easter fasting period. Explicit liking,
explicit wanting and 24 dietary recalls were collected at pre fast state and after the completion of
fasting .The Three Factor Eating Questionnaire Revised 18 —Item (TFEQ-R18) traits were

assessed only at pre fasting state.

For the assessment of explicit liking, explicit wanting ,24 dietary recalls andTFEQ-R18traits,
female subjects were excluded in order to feasibly collect the data by avoiding the influence that

the luteal phase of the menstrual cycle may have on energy intake and food choice (69-70).
3.3 Study Population, Study Subjects and Sampling Procedure

Study populations were Orthodox Christians living in Addis Ababa. The study subjects were
Orthodox Christians chosen using convenience sampling technique within the community that

were willing to participate and satisfying the inclusion criteria of the study.
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3.4 Eligibility Criteria
3.4.1 Inclusion Criteria

Volunteers, aged 18 years and older giving consent for the study were used. Subjects who were
permanent residents or temporarily residing in Addis Ababa during the study period were
included. The faster group consisted of the study participants that fasted during the Easter fasting
period .For the control group, those subjects that did not fast during the great lent fasting were
included. Those who were apparently health were included (71).To make food preferences free
of bias, those subjects without food allergies were included.

3.4.2 Exclusion Criteria

Those who were with illnesses and taking long term medications were excluded. Those who

were unwilling to participate in the study; lactating and pregnant women were excluded.
3.5 Sample Size Determination

G Power 3.0.10 software was used to calculate sample size (72-73).It requires selecting
appropriate test family (t-test in our case), type of statistical test within test family (dependent
sample t-test), specifying o error probability, power (1-f error probability), and determining
effect size. Considering medium effect size (0.5); power (1-B) of the study (0.85) and a-error

probability (0.05) the sample size were 38 for each group.

38 x 2 (Control and Fasting group) = 76 considering 20% non-response, 16 subjects were added

and the total number of study subjects were 92 (46 fasters and 46 controls).
3.6 Data Collection and Instruments for Data Collection

Subjects were examined and measured 1 week before the beginning (pre) and the last 5 days
before the completion (end) of the Easter fasting period with regard to assessment of
inflammation. Evaluation of food reward was carried out 3 weeks before the fasting period and
four days after end of fasting. This used a test meal consisted of 219gram (503 kcal)of donut and

500liter of bottled water at pre fasting ; and 72.8 gram (128.8 kcal) of cheese pizza at post

11



fasting . No particular criteria were applied to the selection of these meals since the manipulation

was designed only to bring subjects to similar satiated state (74).

Questionnaires

All volunteers participating in the study were interviewed face-to-face .The questionnaire had
four components: questions on socio-demographic characteristics and general fasting related
questions; The Three Factor Eating Questionnaire Revised 18-l1tem (TFEQ-R18); The Leeds
Food Preference Questionnaire (LFPQ); and 24 dietary recalls.(Annex 4).

TFEQ-R18 was used to assess cognitive restraint, uncontrolled eating and emotional eating as
described by Karlsson et al (75) and De Lauzonet al (76) .The theoretical ranges for the items

were 6-24 for cognitive restraint, 9-36 for uncontrolled eating and 3-12 for emotional eating (77).

LFPQ was used to assess liking and wanting for food using photographic images of common food
items. This behavioral task had been widely used in previous researches (13, 14, 16, and 19) .In
the current study, the TFEQ-R18and the LFPQ were translated to Amharic by a teacher of
English as a foreign language and the translation was approved by nutrition experts. Twenty five
LFPQ photographic stimuli were prepared. Of these images, sixteen best LFPQ photographic
stimuli were chosen(See Annex 2).Stimuli were categorized according to fat content (high or low)
and taste (sweet or savory). To measure explicit liking, participants were required to rate “how
pleasant would it be to taste some of this food now? The ratings for each food item were averaged
for each food type. To measure explicit wanting, Participants were required to respond to “How
much do you want some of this food now?”’The experimental examination of liking and wanting
was configured by administering the stimuli or food items (measuring 258 X 193 mm2) on laptop
computer. Participants made their ratings using a 100-mm line scale (16). The ruler that was used

for measuring ratings of the subjects had +0.001 precision values.

By a 24-h food recall, participants were asked to provide detailed information regarding what they
had eaten and how it was prepared, along with serving size information. Food items and amounts
from the 24-h recalls were entered into Nutrisurvey 2007, and the caloric intake; grams of
moisture, protein, fat, carbohydrate, zinc, calcium, iron, thiamine, riboflavin, niacin, vitaminA

and vitamin C were obtained.
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Anthropometric assessments

Body weight was measured two times at pre-stage and end of fasting by a digital scale to the
nearest 100g, placed on flat surface. Subjects were weighed barefoot in very light clothing.
Standing height was measured without shoes to the nearest 0.1 cm with the shoulders in relaxed
position, arms hanging freely, feet together, heels against the back board and knees straight.
Body Mass Index (BMI) was calculated by dividing weight (kg) by height squared (m2). Waist
circumference was measured at the midpoint between the lower margin of the least palpable rib
and the top of the hip or minimal waist using stretch-resistant tape. Hip circumference was
measured around the widest portion of the buttocks, with the tape parallel to the floor. For both
measurements, the subject stood with feet close together thereby body weight was evenly
distributed, arms at the side and wearing light clothing. When the subject became at relaxed
state, measurements were taken at the end of normal expiration (78).

Serum hs-CRP measurements

Subjects were told to fast overnight, blood samples were obtained in the morning after 12 hours
over night fast from an antecubital vein. Blood samples of 6-10 ml were collected in to plain
vacuum tube, using proper sanitation and infection prevention techniques and after 30 minutes,
the collected blood samples were centrifuged at 3000 revolution per minute for 10 minutes; the
separated serum were placed in cold box carrier containing ice packs that maintained the
temperature around —40°C (79-80) .The serum were later used to determine participants’ hs-
CRP. The serum hs-CRP levels were measured using Roche/Hitachi cobasc 311,
cobas ¢ 501/502 (Roche Diagnostics GmbH, Sandhofer Strasse 116, D-68305 Mannheim

Germany) at Ethiopian Public Health Institute, clinical chemistry laboratory.
3.7 Data Analysis

A statistical analysis program SPSS (version 20 for Windows) was used to analyze the data.
Frequency distribution of socio-demographic characteristics of the study population was
determined. Independent sample t test and Non-parametric Mann-Whitney test were used to
evaluate the difference in the distribution of categorical variables of the study groups. The
Shapiro-Wilk test was performed to assess the normality of the distribution. For normally
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distributed variables, within group comparisons of pre and end fasting test results were analyzed
using paired t-test for fasting or the control group separately. Whereas, independent samples t-
test was used after obtaining differences in result values before and at the end for each group to
compare with difference of difference test. Food hedonics was analyzed according to fat content

of food images (high-fat or low-fat) and taste of food images (savory or sweet).

Bivariate correlations were used to evaluate associations between explicit liking and wanting
components of food reward with TFEQ — R18 uncontrolled eating ,cognitive restraint and
emotional eating .Continuous variables were presented as mean values + standard deviation,
while categorical variables were presented as absolute numbers and relative frequencies. All

differences were considered statistically significant at p < 0.05.
3.8 Operational Definitions

Fasters are defined as those who have been fasting regularly and decided to fast the Easter

fasting period through avoiding consumption of all animal source foods during the period (81).

Obesity is defined as a condition of abnormal or excessive fat accumulation in the adipose tissue
of the body which is explained by BMI value > 30kg/m2 (80).

Cut-off points of high sensitivity C-reactive protein (hs-CRP)) for CVD risk assessment :<1
mg/L (low risk); 1.0-3.0 mg/L(average risk); > 3.0 mg/L (high risk) (34)

3.9. Study Variables
3.9.1. Dependent Variable

Anthropometric measurements (body mass index, waist circumference and waist to hip ratio);
hs-CRP level, 24 dietary recall assessment, explicit liking, explicit wanting, eating behavior traits

(cognitive restraint, uncontrolled eating and emotional eating)
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3.9.2. Independent Variable

The independent variables were individual’s position based on fasting status; either fasting or
non-fasting. In addition, socio-demographic characteristics such as age, sex, educational and

income status
3.10. Ethical Considerations

Ethical clearance was obtained from AAU, college of natural and computational sciences review
board for ethical approval with Reference number CNSDO/255/10/2018; Dated January 25, 2018
(See Annex 1). At the time of data collection, a written consent was taken from the participants
to confirm whether they were willing to participate or not. Those not willing to participate were
given the right to do so. Information was collected after securing consent from study participants.
Confidentiality of responses was also ensured throughout the research process. Data obtained
from each study participant were kept confidential and all who participated in the study were

acknowledged.
3.11. Dissemination of Results

The results of this study were submitted and presented to Addis Ababa university center of food
science and nutrition as partial fulfillment of a master’s degree in food science and nutrition. The
findings will also be disseminated through publishing on national or international journal and

presentations on scientific conferences.
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4. RESULTS
4.1. Scio-demographic characteristics and fasting practice

As shown in Table 1, Socio- demographic characteristics of the study participants for examining
the effect of fasting on inflammation were volunteers that constituted fasters and non-fasters
(controls) groups, with mean age of 31.1+7.7 and 30+ 5.8, respectively. There were no
statistically significant differences between fasters and controls group with respect to age,
educational status and monthly income, with p values 0.827, 0.164 and0.732, respectively.
During the fasting period, all the fasters avoided animal source food; furthermore, 61.91%
skipped breakfasts and28.57% fasted until 3pm.

Table 1: Socio-demographic characteristic of the study subjects, January 2018,

Addis Ababa
Variables Fasters Controls p-value
N (%) N (%)
Sex 0.015
Males 19 (45.2%) 30 (78.9)
Females 23 (54.8%) 8 (21.1)
Age (Mean + Stan Dev.) 31.1+7.7 30+5.8 0.827
Educational status 0.164
Elementary school/No education 9(21.4) 10 (26.3)
Secondary school 11 (26.2) 18 (47.4)
>Secondary school 22 (52.4) 10 (26.3)
Monthly income 0.732
<900 Eth Birr 10 (23.8) 8(21)
1000-1999 Eth Birr 9 (21.4) 8(21)
2000-2999 Eth Birr 6 (14.3) 6 (16)
>3000 17 (40.5) 16(42)

P - Values are from comparison between fasters and controls using Non-parametric Mann-
Whitney test.
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In addition, there were forty-six participants involved in food reward, 24 dietary recalls and the
TFEQ — R18 items assessments with mean age of 27.2+3.2.All the participants were males,
having learnt in colleges and universities and earning a minimum of net 3000 Ethiopian birr per
month. They all abstained from animal source food. Besides, 56.25% jumped breakfasts and

14.58% fasted up to 3 pm.
4.2. Baseline Characteristics of Study Participants

Baseline characteristics of hs-CRP and anthropometric measurements between fasters and
controls group are presented in Table 2 and there were no statistically significant differences
between the two comparison groups with respect to hs-CRP and all anthropometric

measurements.

Table 2: Baseline characteristics of hs-CRP and anthropometric Measurements between
fasters and controls groups, February 2018, Addis Ababa

Variables Fasters Controls p-value
Mean St. Dev. Mean St. Dev.

hs-CRP*(mg/L) 2.58 3.6 1.15 0.7 0.479

BMI*(kg/m?) 22.5 3.9 22.15 4.9 0.498

Weight (kg) 60.6 12.5 63.1 13.4 0.473

WC* (cm) 83.3 11.6 81.9 11.2 0.668

WHR 0.85 0.1 0.85 0.1 0.818

hs-CRP,  high sensitivity C-reactive protein; BMI, body mass index; WC, waist
circumference; WHR, waist to hip ratio. *Non-parametric Mann-Whitney test was used.

4.3. Comparisons of Pre and End Line-fasting Values in the Fasting and Control Groups

The results of hs-CRP and anthropometric measurements between baseline and end line among
fasting and control groups are shown in Table 3. In the fasting group, although the changes were
not statistically significant, there were declines in the level of serum hs-CRP by 22.9%, weight
by1.8 %, BMI by1.8%, waist circumference by 2.3 %, and waist to hip ratio by 1.2 %.
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In control group, there were statistically insignificant increase in the level of hs-CRP by 8.7%,
waist circumference by 1.1% and waist to hip ratio by 1.2%.But, weight and BMI were

decreased by 0.2%even though the differences were still statistically not significant.

Table 3: Hs-CRP and anthropometric measurements between baseline and end line fasting
& control groups, April 2018, Addis Ababa

Variables Fasters Controls

Baseline End line p-value Baseline End line p-value
hs-CRP * 2.58+3.6 1.99+2 0.833 1.1540.7 1.25+1.9 0.258
BMI * 22.543.9 22.1+3.8 0.552 22.15+49  22.10#5.1  0.908
WEIGHT 60.6+12.5  59.5+12.2  0.682 63.1+13.4  63.0+13.8 0.971
WcC* 83.3+11.6  81.4+11.3  0.383 81.9+11.2  82.8+11.0 0.686
WHR 0.85+0.1 0.84+0.1 0.394 0.85+0.1 0.86+0.1 0.702

Values are presented as mean + standard deviation, hs-CRP: high sensitivity C- reactive protein;
BMI: body mass index, WC: Waist circumference, WHR: waist to hip ratio, *Non-parametric
Mann-Whitney test was used.

4.4. Comparisons of Changes in the Fasters and Controls Groups

Changes between groups are presented in Table 4 showing statistically significant differences in
BMI (p = 0.033), weight (p = 0.035), WC (p < 0.001) and WHR (p <0.001); however, the value

for hs-CRP was shown insignificant between group difference.

Table 4: Mean difference comparison of hs-CRP and anthropometric measurements

between fasting and control groups, April 2018, Addis Ababa

Variables Fasters Controls p-value
Mean diff SEMD Mean Diff SEMD

hs-CRP (mg/L) -0.59 0.46 0.1 0.40 0.67

BMI(kg/m?) -0.4 0.08 -0.05 0.14 0.033

Weight (kg) -1.1 0.22 -0.1 0.39 0.035

WC (cm) -1.9 0.30 0.9 0.38 <0.001

WHR -0.01 0.00 0.01 0.00 <0.001

P-values are from comparison between fasters and controls using non-parametric Mann-
Whitney test, SEMD: standard error of the mean difference, hs-CRP: high sensitivity C-
reactive protein, BMI: body mass index, WC: waist circumference, WHR: waist to hip ratio.
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4.5. Explicit Liking

As illustrated in figurel, although the effects were not statistically significant, there were
increases in the LFPQ explicit liking scores from the pre fast to post fast :HFSA by 10.2%,
LFSA by 8.8%, and HFSW by24.4%.However, there was insignificant decline in explicit liking
score for LFSW by4.3%.
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Figure 1: Results from the Leeds Food Preference Questionnaire for liking of food images
at pre fasting and post fasting conditions, April 2018, Addis Ababa. Showing mean scores
for each of the four food categories: high fat savory (HFSA), low fat savory (LFSA), high
fat sweet (HFSW) and low fat sweet (LFSW).

4.6. Explicit Wanting

Even though the differences were not still significant, there were increases in the LFPQ explicit,
wanting scores from pre fast to post fast: HFSA by5.2%, LFSA by8.3%,and HFSW by9.3%. But,

there was insignificant decrease in explicit wanting score for LFSW by 5.9%. (Seefigure2)
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Figure 2: Results from the Leeds Food Preference Questionnaire for wanting of food
images at pre fasting and post fasting conditions, April 2018, Addis Ababa. Showing mean
scores for each of the four food categories: high fat savory (HFSA), low fat savory (LFSA),
high fat sweet (HFSW) and low fat sweet (LFSW)

4.7. Associations with TFEQ Eating Behavior Traits

Mean scores+ standard deviation (maximum and minimum in parentheses) for the Three Factor
Eating Questionnaire Revised 18 items (TFEQ-R18) scores were 10 + 2.98 (6-24), 17.8 + 4.6 (9-
36), and 3.9 + 1.4 (3-12), for cognitive restraint, uncontrolled eating, and emotional eating,

respectively.

As can be seen in Table 5, bivariate correlations revealed that: explicit liking for HFSA was
positively associated with TFEQ — R18 uncontrolled eating under pre fasting condition (r=0.347,
P< 0.05), and explicit liking for LFSA and HFSW were positively correlated with emotional
eating (r=0.335, P< 0.05; r=0.388, P< 0.01, respectively), under pre fasting condition. In
addition, explicit liking for HFSA was positively associated with TFEQ-R18 emotional eating
under post fasting condition (p<0.01).Explicit wanting for LFSA was positively correlated with
TFEQ-R18 uncontrolled eating at post fasting (r=0.299, p<0.05); and explicit wanting for HFSA
and HFSW were positively associated with emotional eating (r=0.298, P<0.05; r= 0.352, P<
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0.05, respectively) at pre fasting state. In addition, explicit wanting for LFSA was positively
associated with TFEQ — R18 emotional eating under post fasting condition (r=0.289, p< 0.05).

There were no other significant corrections between variables.

Table 5: Associations between explicit liking and explicit wanting for the four categories at
pre fasting and post fasting conditions with uncontrolled eating, cognitive restraint and
emotional eating, April 2018, Addis Ababa

Condition Category Uncontrolled Restraint Emotional Eating
Eating
Explicit  Explicit Explicit  Explicit Explicit Explicit
Liking  Wanting Liking  Wanting Liking Wanting
Before HFSA 0.347* 0.202 -0.005 -0.013 0.181 0.298*
Fasting LFSA 0.014 0.086 -0.057  -0.062 0.335* 0.377
HFSW -0.112  -0.003 0.139 0.164 0.388**  0.352*
LFSW 0.118 0.093 0.201 -0.122 0.186 0.118
After HFSA 0.105 -0.019 0.236 0.118 0.409**  0.208
Fasting LFSA 0.271 0.299* -0.099  -0.100 0.245 0.289*
HFSW -0.025  -0.038 0.241 0.244 0.204 0.165
LFSW 0.064 -0.005 -0.192  -0.058 -0.004 -0.056

*P< 0.05, **P<0.01, high fat savory (HFSA), low fat savory (LFSA), high fat sweet (HFSW) and
low fat sweet (LFSW)

4.8. Twenty Four Hour Recall Energy and Nutrient Intake

The 24 hour dietary recall results are shown in Table 6, the participants consumed more energy
from HFSA food at post fasting [924.5 (480,1278)] than pre fasting [892 (335.5, 1417.5)]
although the change was not significant. And, they consumed a greater number of calories from
LFSA food at post fasting [1724 (1426.75, 2091.50)] than pre fasting [1676 (1283, 2110)].
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Table 6: Energy and nutrient intake of 24 hour dietary recall at pre fasting and post

fasting, April 2018, Addis Ababa

Energy & Food Dietary intake [Median (Q1, Q3)]
Nutrients /day category Pre fasting Post fasting P-value
HFSA 892 (335.5, 1417.5) 924.5 (480, 1278) 0.683
Energy (kcal) LFSA 1676 (1283, 2110) 1724 (1426.75, 2091.50) 0.65
HFSW 353.5(314, -) 310.5 (70.75, 596.75) 1
LFSW 105 (52, 175) 105 (52, 236) 0.307
Water (g) HFSA 304 (130.5, 462.5) 307 (103.5, 475) 0.715
LFSA 1819 (1248, 2196) 1950.50 (1545.25, 2442) 0.118
HFSW 29.5 (26, -) 26 (0, 88.75) 1
LFSW 0(0,73.5) 0 (0, 269.5) 0.613
Protein (g) HFSA 54 (24, 149.5) 78.5 (35, 144.5) 0.212
LFSA 48 (32, 59) 44.5 (36.25, 57.75) 0.752
HFSW 5.5 (5, -) 5.5 (0.25, 12.25) 1
LFSW 0(0,0) 0(0, 1) 0.181
Fat (g) HFSA 36 (22, 63.5) 38.5 (22, 55.75) 0.802
LFSA 20 (11,33) 17.5 (13, 23.75) 0.589
HFSW 12.5 (11,-) 8 (4, 18.75) 0.533
LFSW 0(0,0) 0 (0, 0) 0.158
Carbohydrate HFSA 25 (12, 43.5) 21.5 (8.25, 44) 0.452
©) LFSA 317 (246, 396) 333.5 (272.5, 404) 0.520
HFSW 56 (50, -) 54 (9.25, 98) 1
LFSW 27 (14, 43) 27 (14, 61) 0.350
Vitamin A(ug) HFSA 170(9, 192) 97.5 (3.25, 288.25) 0.816
LFSA 53 (48, 145) 53 (8, 146.5) 0.964
HFSW 0 (0, 0) 0 (0, 0) 1
LFSW 0(0, 0) 0 (0, 0) 0.689
Vitamin HFSA 0(0,0) 0(0,1) 0.7
B.(Mg LFSA 2(1,2) 2(1,2) 0.926
HFSW 0(0, 0) 0(0, 0) 1
LFSW 0(0, 0) 0(0, 0) 1
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Energy & Food category Pre fasting Post fasting P-value
Nutrients/day
HFSA 1(0,1) 1(0,1) 0.386
Vitamin B2 (mg) LFSA 1(1,1) 1(1,1) 0.877
HFSW 0(0,0) 0(0,0) 1
LFSW 0(0,0) 0(0,0) 0.3
HFSA 10 (5, 21.5) 5.5(3,13) 0.045
Vitamin C (mg) LFSA 14 (8, 21) 15 (10.25, 33) 0.094
HFSW 0(0,0) 0(0,0) 1
LFSW 0(0,0) 0 (0, 1.5) 0.612
HFSA 151 (87.5,325.5) 174 (83.75, 384.25) 0.725
Calcium (mg) LFSA 744 (517, 906) 697 (502.75, 992.25) 0.982
HFSW 101 (90, -) 25 (5, 145.5) 0.533
LFSW 0 (0, 6) 0(0,19) 0.598
HFSA 17 (6, 53) 27 (9, 58.75) 0.264
Iron (mg) LFSA 84 (52, 103) 74.5 (53.25, 97.75) 0.589
HFSW 2(2,2) 2.5(0.25, 6.25) 1
LFSW 0(0,0) 0(0,1.5) 0.088
HFSA 10 (4, 27) 12 (6, 20) 0.358
Zinc (mg) LFSA 10 (7, 13) 12 (8.25, 14) 0.101
HFSW 0.5(0,-) 0.5(0,1) 1
LFSW 0(0,0) 0(0,0) 0.275

P - Values are from comparison between pre fasting and post fasting using Non-parametric

Mann-Whitney test
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5. DISCUSSION

The present study examined the effects of fasting on inflammation and food reward.
Accordingly, hs-CRP and anthropometric characteristics decreased among fasters than controls
although the changes were not statistically significant .Between the baseline and end line
assessments, among fasters hs-CRP decreased by 22.9% .This finding of decreased value is in
line with the results reported by previous studies(82,83,84,86).Harvie et al (82) who compared
Intermittent Energy Restriction(IER) and Continuous Energy Restriction (CER) in 54 young
overweight women found that high sensitivity C reactive protein reduced after 6 months of
intervention. Imayama et al (83), found a significant reduction in serum level of hs-CRP
(36.1%,p<0.001 ) among dieting overweight and obese post-menopausal women compared with
controls .Likewise, Heilbronn et al (84) reported a significantly decreased CRP (5.56% 0.36
t04.12+ 0.36 by 26%) after 12 weeks of energy restriction and weight loss on very low fat diets
in obese healthy women(48+ 0.9 years, MI 33.8+0.4kg/m2).In comparison to Heilbronn et al
(84), the baseline concentration of CRP is lower in the present study. This is probably explained
by high level of obesity in Heilbronn et al (84) study subjects which is in turn associated to
increasing in CRP.

The increased production of CRP in obesity is most likely related to increased production of
interleukin 6(1L6).Excess adiposity in obese people causes large production of IL6 (85).In turn,

IL6 activates larger production of CRP from the liver.

Similarly, Lettieri et al (86) found that CRP and IL6 displayed a significant reduction after
dietary restriction (DR).Bastard et al (87) found that IL6 but not CRP was reduced after a very
low calorie diet had been imposed for 3 weeks. Here, CRP level showed reduction though it was
not significant, similar to the results of the present study .The difference in the results of these
studies and other studies with significant changes could be related to smaller number of subjects
.Li et al (88) investigated on metabolic and psychological responses to 7 days fasting in 30
female obese patients (49+ 8.1years, BMI130.4% 6.7 kg/m2).They found that hs-CRP slightly but
significantly increasing (0.2+ 0.2 to 0.5+ 0.3, p<0.001).This disparity in findings may have
arisen from mild stress or hermetic reactions of the shorter period of fasting .This is related with
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increased circulating levels of catecholamine and thereby possibly leading to an acute phase

response (89).

The anthropometric measurements decreased during the fasting period among fasters group ,but
the changes were not statistically significant .Body weight and BMI were reduced by 1.8%.There
were reduction of 2.3% in waist circumference and 1.2% in WHR .These decline trends are
supported by the findings of previous studies(82,88,90). Harvie et al (82) in continuous energy
reduction(N=54) found that weight reduced from 84.4 to 83.4 (in 1 month) ; 84.4 to 81.4 (in 3
months ) ; and significantly from 84.4 to 79.9 (in 6 months ) and they found that waist
circumference reduced from 102.5 to 101.3 ( in 1 month) ; 102.5 to 99.8 (in 3 months ) ; and
significantly 102.5 to 98.6 ( in 6 months).Hadded et al (90), studying vegans and non-vegans
have found a significantly lower BMI levels in the vegetarians group. Li et al (88) reported

significantly decreased weight and BMI after 7 days of fasting.

In the current study, the participants’ ratings of explicit liking and explicating wanting for LFPQ
food categories were greater in post fasting compared to pre fasting state , except for decreased
scores to LFSW foods .Between the baseline and the post fasting ratings , among fasters HFSA
liking increased by 10.2%,LFSA liking by 8.8% ,HFSW liking by 24.4%, HFSA wanting by
5.2% ,LFSA wanting by 8.3%,HFSW wanting by 9.3% .In contrast to this , LFSW liking
declined by 4.3% and LFSW wanting by 5.9%. However, all these findings were not statistically
significant. The increased values of the current study are in line with previous works of LFPQ
measurements for short fasting periods and fed states (15, 20).Though it is not statistically
significant, the highest change (HFSW liking by 24.4%) is in agreement with imaging studies
showing a robust activation of brain reward areas to sucrose taste (91) and to images of high
calorie foods (92), after a period of fasting. The reason for the changes not to be statistically
significant is probably due to manual ratings instead of using computerized procedure or the
delayed post fasting measurements .The end line food reward assessment was made after four
days from the completion of fasting period just for controlling the Ester holiday effect. In the
current study, the decreased explicit liking and wanting for LFSW foods after fasting may be
attributable to sensory specific satiety to the pizza test meal participants consumed. After the

savory pizza, sweet foods could be tended to be preferred (93, 94).
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When the correlation between the LFPQ scores and the TFEQ trait results were examined, it was
seen that uncontrolled eating is positively associated with explicit liking for high fat savory
foods. This finding is in line with previous report that has shown those who score high on
disinhibition (uncontrolled eating) tend to exhibit a greater liking for high fat foods (95).Besides,
emotional eating was positively associated with explicit wanting for HFSA and HFSW at pre

fasting; and for LFSA under post fasting condition.
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6. STRENGTH AND LIMITATIONS OF THE STUDY

Levels of inflammatory biomarkers have been implicated to predict adverse cardiovascular
events and other non-communicable diseases which are presently growing very rapidly in low-
income countries being mediated by diet-induced overweight/obesity. Therefore, the current
study is timely as it helps to figure out the effect of periodic fasting on those inflammatory
markers and food reward. In addition, the study used within subject design that minimizes inter
individual variability and potentially helps to see differences before and after fasting.

Furthermore, a parallel control group was also used to consider any environmental variations.

The study had also some limitations that should be considered. Firstly, the findings from the 24
hour dietary recall procedure may not be representative of habitual eating behavior as only one
measure was taken. The procedure would be more representative if conducted on at least three
different occasions. Secondly, the participants’ food intake was assessed using dietary recall
rather than being objectively measured under, laboratory conditions, which may have an impact
on validity of these results. Thirdly, a computer assisted assessment was not used while
conducting food reward measurement, which might in turn affect the data quality. Finally, the
food reward assessment did include homogenous participants without employing respective

controls.
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7. CONCLUSIONS AND RECOMMENDATIONS

Inflammatory marker (hs-CRP) decreased after periodic fasting although the change was not
significant. For better understanding, further studies are required to examine the effect of fasting
on more powerful inflammatory markers (IL6 and TNF) in larger study populations. In addition;

the effects of multiple seasons fasting need to be studied.

Relative to pre fasting state, the food reward measures were increased for most food categories
(HFSA, LFSA and HFSW) after the fasting period. The 24 hour dietary recall results showed
that the participants consumed more energy from HFSA and LFSA foods at post fasting than pre
fasting. Unlike the findings seen in most related studies, these changes were statistically
insignificant. Therefore, future studies should examine the food preferences in more controlled

manner.

Furthermore, it was seen that uncontrolled eating was positively and significantly associated with
explicit liking for high fat savory foods. Emotional eating was positively and significantly
associated with explicit liking and explicit wanting for HFSA, HFSW and LFSA foods.

Generally, the finding of the current study highlight that fasting might have a substantial positive
impact on health if after fast cognitive controlling of eating is achieved.
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Annex 1: Letter of Ethical Clearance from College of Natural and Computational Sciences,
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effects of periodic fasting on serum levels of inflammatory markers and

food reward” By Dawit Alelign.

The proposal is approved for implementation.
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Annex 2: Leeds Food Preference Questionnaire Photographic Stimuli Ratings

Photographs were rated by seventeen adults on three attributes, using a seven-point Likert scale
where 1 was the least and 7 was the most(12, 13, 20). The attributes were: typicality, fat content
and sweetness. Mean ratings of the sixteen photos used are presented in Table Al. Ratings were
used in photograph selection.

Table: A 1 Mean ratings of photographic stimuli used in Leeds Food Preference Questionnaire

Food name Category Typicality Fat content Sweetness
Cookies HFSW 7 5.1 6.8
Cream cake HFSW 6.8 5.3 6.3
Chocolate bar HFSW 6.7 4.6 6.5
Ice cream HFSW 6.9 4.8 6.2
Tea with sugar LFSW 7 1.8 6.6
Strawberries LFSW 6.8 2.5 5.4
Pineapple LFSW 6.8 2.3 5.2
Orange LFSW 7 4.4 6.4
Fried chicken HFSA 6.8 6 2.7
Burger HFSA 6.8 5.7 3.5
Doro wot HFSA 7 5.8 2.3
Kitfo HFSA 6.8 6.5 2.8
Spaghetti in sauce | LFSA 6.9 3.7 3.2
Lettuce LFSA 7 2 3
Carrot LFSA 7 1.7 39
Tomato LFSA 6.2 1.9 2.6
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Annex 3: Participant’s Information Sheet and Consent Form

A. Information Sheet

Hello, how are you? My name is Dawit Alelign. I am a Masters Student in AAU, college of
natural and computational sciences, center for food science and nutrition, as a principal
investigator conducting this study. The aim of this study is to assess the effects of periodic
fasting on inflammation and food reward with regard to the prevention of cardiovascular and
other non-communicable diseases .Your cooperation and willingness to participate in the
interview, body measurement &providing 6-10 ml blood sample is very helpful in identifying
the effect of fasting on those dependent variables. All comments and responses will be treated
confidentially. Your participation is voluntary and you are not obliged to answer any question
you do not want to answer. There is no harm if you don’t answer the questions .The benefits you
get include eating test meal, knowing your blood CRP level and BMI status and getting
counseling for improvement of your health status. The interview questions and measurements
will take 30- 45 minutes for each test sessions (at baseline or prior to the fasting period and at the
end of the fasting period). | would like to interview you few questions regarding socio-
demographic and general questions, the Three Factor Eating Questionnaire Revised 18-ltem
(TFEQ-R18), the Leeds Food Preference Questionnaire (LFPQ) and 24 dietary recalls. Body
measurements (height, weight, waist and hip circumference), and blood samples will be collected

twice at pre and end of fasting period.
Thank you for helping with this study.

For more information and question here is the contact address of investigator: Dawit Alelign:
Mobile: 0912052483; e-mail: dawitaleligné@gmail.com.
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B. Consent form

I am informed that the study will be conducted by Masters Student in AAU, college of natural
and computational sciences, center for food science and nutrition on assessment of the effects of
periodicfasting on inflammation and food reward. The study is aiming to examine the effects of
periodic fasting on inflammation and food preferences .This is ultimately important to better
understand how fasting can be more effectively used in prevention of cardiovascular and other
non-communicable diseases .The participation in the study is entirely voluntary. There is no
harm by not answering the questions. The benefits of answering the questions include eating test
meal, knowing health status and getting counseling on improvement of health. | heard all the

information mentioned above and agree to participate in the study.

Please return this sheet to the investigator.

44



NTS TG 9°CI°C AL Ao H& K PV TT aomP P
0 Pt 1 N i Y

h7L9°7 1/0?
At ST AANT ANAAY-:

NALSN AN RLOCHTE OHLTCE AL N9°7MN AL ‘o407 eoIntCh 74
ACITit 09998 PTGHG PI°CI°C Né- APWe-U- 1@+ Ahdd-@ +GT7 avd9® T
NeohAhA AS CA@T ANLTS THLA oom? Ah AL PAMT ADNHPRA AZITS T
N°..7@m NV TS+ 4AF4 A8Pr G227 MANCT Aam@PAU:: AT
POLGCRT T L PTG G PNNC ATIINLANTT Chon 21N 2CAT AS MG avhhA
NAL1T SmPTI::

NaoPH9° ACOL NI°CI°C 0@ AL AaoA+e € $LE hiP'r ACLmPe T T4
avlB Nlevmt: CA@1E ANL TS THEA aom? Aht AG PLI° Goo-G Nlevhmt
TNNC A78.LLC1T WVHFVFS AME PAU-::

eOLAMT 9°AT Py PLYI° Gav-§ ATGTS I°CI°C Né-@ M6R. AMA A1ADAT
ALMAI®: laomPEe AL avavAll P21L40TT TP+ A hheavavAn LTAN:: NTSE

AL TATE N97LL47P ATSE 0é OTHIE®7 #Ch gomian: P20 PMS U197
N90P 9°nC P15 (s

AL NI0AD ool aowld (TG AavATe  PF0lao- o7 D9°
NovRAGG (a0 LI° £LI9Mr

nge

&CM

+7

45



Annex 4: Questionnaire (English Version)

Participant’s ID

Date/month/ year of interview / /
Time started Time Ended

Name Mobile

Physical Address: Sub city Woreda H. NO.

Respondent’s role in the Study

Faster Non Faster (Control)

I. Questionnaires

1. Socio demographic and general questions

No. Questions Responses Code
1. Age (full years)

2. Sex 1. Male 2. Female

3. Educational Level 1. No formal Education

2. Primary Level

3. Secondary Level

4. Tertiary Level

4. Marital Status 1. Single

2. Married

3. Divorced

4. Widowed
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Monthly Income (ETB)

1. No regular income

2. Lessthan 999

3. From 1,000 to 1,999

4. From 2,000 to 2,999

5. >3,000

For how many years have
you participated in fasting

periods?

Year

During Fasting to what
extent do you limit your

intake?

1. Depriviation of all ASF + eat break fast

2. Deprivation of all ASF execpt fish

3. Deprivation of ASF +skip break fast

4. Deprivation of ASF + fasting until 3 pm

5. Other
What foods do you avoid | List of food
because of intolerance, 1.
food allergy or other 2.
reasons except fasting? 3.
4,

ASF Animal Source food

ETB Ethiopian Birr
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2. The Three-Factor Eating Questionnaire—Revised 18-1tem

1. When I smell a sizzling steak or juicy piece of meat, | find it very difficult to keep from
eating, even if | have just finished a meal.

Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

2. | deliberately take small helpings as a means of controlling my weight.
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

3. When | feel anxious, | find myself eating.
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

4. Sometimes when | start eating, | just can’t seem to stop.
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

5. Being with someone who is eating often makes me hungry enough to eat also.
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

6. When | feel blue, I often overeat.
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

7. When | see a real delicacy, | often get so hungry that | have to eat right away.
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

8. 1 get so hungry that my stomach often seems like a bottomless pit.
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)

9. | am always hungry so it is hard for me to stop eating before I finish the food on my
plate.

Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)
10. When | feel lonely, I console myself by eating.

Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)
11. I consciously hold back at meals in order not to weight gain.

Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)
12. 1 do not eat some foods because they make me fat.

Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)
13. I am always hungry enough to eat at any time.

Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)
14. How often do you feel hungry?
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Only at meal times (1)/ sometimes between meals (2)/ often between meals (3)/ almost
always (4)

15. How frequently do you avoid “stocking up” on tempting foods?
Almost never (1)/ seldom (2)/ usually (3)/ almost always (4)

16. How likely are you to consciously eat less than you want?

Unlikely (1)/ slightly likely (2)/ moderately likely (3)/ very likely (4)
17. Do you go on eating binges though you are not hungry?

Never (1)/ rarely (2)/ sometimes (3)/ at least once a week (4)

18. On a scale of 1 to 8, where 1 means no restraint in eating (eating whatever you want,
whenever you want it) and 8 means total restraint (constantly limiting food intake and

never “giving in”’), what number would you give yourself?

The 1-2 scores were coded 1; 3—4 scores were coded 2; 5-6 scores were coded 3; 7-8
scores were coded 4.
The cognitive restraint scale was composed of items 2, 11, 12, 15, 16, and 18. The uncontrolled
eating scale was composed of items 1, 4, 5, 7, 8, 9, 13, 14, and 17. The emotional eating scale

was composed of items 3, 6, and 10
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3.

Leeds Food Preference Questionnaire

Please answer the following questions by placing a vertical mark through the line according to

the photographic stimuli.

O ® N o U~ W NP

I O
o U1 A W N KB O

Not at all
Not at all
Not at all
Not at all
Not at all
Not at all
Not at all
Not at all

Not at all

. Not at all
. Not at all
. Not at all
. Not at all
. Not at all
. Not at all

. Not at all

A. How pleasant would it be to taste some of this food now?
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Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely
Extremely

Extremely



B.How much would you like to eat some of this food now?

1. Notatall Extremely
2. Notatall Extremely
3. Notatall Extremely
4. Not atall Extremely
5. Notatall Extremely
6. Notatall Extremely
7. Not atall Extremely
8. Notatall Extremely
9. Notatall Extremely
10. Not at all Extremely
11. Not at all Extremely
12. Not at all Extremely
13. Not at all Extremely
14. Not at all Extremely
15. Not at all Extremely
16. Not at all Extremely
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4. Twenty four hour dietary recall

Participant’s Code

Please tell me everything that you ate and drank yesterday.

A. Quick List

Breakfast Snack Lunch Snack Dinner Snack
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B. Detailed list

Participant’s Code

Measurements taken in the home office | Measurements taken in the home Net grams (office) Is the meal
has

15. Name Ingredients and characteristics | 16. Served Not Consum | Weighed | How 17. Days | Conversion | 18. 19. I(ggrr?gf:t

Meal- | of food Code of Consume | ed (1=gross | consumed | consume | to grams Served | Consum !

time | or dish food or | (@M/mI) d 2=net) (1=cooked | d in past ed yes) If the

dish 2=raw) week answer IS

1=goto
next page
or table

Mealtime:

Meals code: 10 mornings (breakfast); 20 mid-day (lunch); 30 evening (dinner)
Snacks: 11,12, 13 ... 19 Morning (after breakfast); 21, 22, 23 ... 29 Afternoon (After lunch);31, 32, 33 ... 39 Evening (after dinner)
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C. If the food has ingredients

Participant’s Code

Measurements taken in the home Office Measurements taken in the home Office
Dish: Total weight of cooked | Dish: Total weight of cooked
ingredients: ingredientsused for child
Ingredients Quantit | Weighed | Used Conversion Cooked | Ingredients Quantit | Weighed | Used Conversion | Cooked
y used (1=gross | (1=cooked | to cooked grams y used (1=gross | (1=cooke | to cooked grams
(gm/ml) | 2=net) 2=raw) (gm/ml) | 2=net) d 2=raw)
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Il. Anthropometric and hs-CRP measurements

No. | Variables/ parameters

Pre-fasting

Post fasting

Difference

Weight (KG)

Height (CM)

Waist Circumference (CM)

Hip Circumference (Cm)

BMI (Kg/m?)

Waist-Hip Ratio

N o v kW N e

hs-CRP

hs-CRP, High sensitivity C -reactive protein
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Annex -5: Questionnaires — Amharic version (#zemg+)
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. (H ¢ 4ntC Phov 21 QW6 Aht+ aomBP)The Three-Factor Eating
Questionnaire—Revised 18-1tem

. N9L.e9°C U PhmNNSG T @ PULeNTe N TN AG 9PN Fao,
a1k (P77, AANAY® N 407 a8 LhNLTA::

U-ALH, ONHG @ e+ony ne N5 410

O-GLET AaoSMMC 9°91N Nov N Tt ADNSAU-::

U-ALH, ONHG @ e+ont 0L N5 40

. P A% AN M NNHT Aoo 1A Y-

U-AH, ONHG @ e+ton e |G AP

. A757L L ooNAT hEooCh T149° SnNLTA::

U-AH, ONHG @ e+tony e N 410

. NP UBd h9lovM @ OC A7 AB9° PorAT GATE LI d-A::

U-ALH, ONHG @ e+ont 102 N2 40

. @0m? (.4 A NHE Aoo)0Ay-::

U-ALH, ONHG @ e+ont 102 N2 410

. NTé UrF OGS TN AL 08P PLYN 0k LPOAPONG  aoA
PICLEAN::

U-ALH, ONHG @ e+ont 102 N5 410

. UL 22910 0% QATLAYTE ONE PUIAM N LUA LATTFA::

U-ALH, ONHG @ e+ont 102 N2 410
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10.

11.

12.

13.

14.

15.

16.

3. PA.20 P7°N 9°Cem, Aht oomPd

/Leads food preference Questionnaire/
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PPN AT PG PG 9T 10 AF (#CH); 20 Ahra 7 (9°4); 30 913 (AdT)
11, 12, 13 ... 19 M+ (heCh O3A); 21, 22, 23 ... 29 ha%(h9°a N73A); 31, 32, 33 ... 39
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I.PA@T A0NLTS THET oomFAG PRI Gov-§ Ah-t (Anthropometric and hs-CRP

measurements)

No. | Variables/ parameters Pre-fasting Post fasting Difference

8. | Weight (KG)

9. | Height (CM)

10. | Waist Circumference (CM)

11. | Hip Circumference (Cm)

12. | BMI (Kg/m?)

13. | Waist-Hip Ratio

14. | hs-CRP

hs-CRP,High sensitivity C -reactive protein
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