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Abstract 

Many diets employ regular periods of fasting that extend beyond a typical overnight fast (i.e. intermittent fasting [IF]). 

Evaluation of acute fasting responses provides information concerning the potential theoretical rationale for IF. The purpose of the 

present investigation was to assess the test-retest reliability of hunger-related variables during 24-hour fasts and the relationship 

between these variables and body composition, as well as subsequent energy intake (EI) after fasting. Eleven participants (6 F, 5 M) 

completed two 24-hour fasts after being provided a 3-day standardized weight-maintenance diet. From 16 to 24 hours of fasting, 

participants were directly observed and provided hourly assessments of hunger, desire to eat (DTE), prospective food consumption 

(PFC), fullness and energy. After the fast, participants were allowed ad libitum food consumption, and compensation was calculated 

as EI relative to weight-maintenance energy needs. Test-retest reliability for hunger-related assessments at particular durations of 

fasting was evaluated using intraclass correlation coefficients (ICC), changes in dependent variables were evaluated using ANOVA 

with repeated measures, and relationships between variables were explored using bivariate correlations. At 16 hours of fasting, the 

ICCs for all hunger-related assessments were statistically significant (r=0.67 – 0.91; p ≤ 0.05). However, as the fast progressed, 

reliability varied substantially. When averaged across the nine measurements, the ICCs were: 0.81 (fullness), 0.74 (PFC), 0.67 

(energy), 0.44 (DTE) and 0.36 (hunger). Body fat percentage was significantly correlated with changes in PFC (r=0.62, p=0.04), 

hunger (r=0.66, p=0.03), DTE (r=0.71, p=0.02), and fullness (r=-0.63, p=0.04), but not energy (r=-0.16, p=0.64). Average EI 

compensation was only 60% of weight-maintenance needs, but substantial variability was observed (7 to 110% compensation). 

Compensation was significantly correlated with changes in PFC (r=0.72, p=0.01), hunger (r=0.63, p=0.04) and DTE (r=0.60, p=0.05), 
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but not fullness (r=0.58, p=0.06) or energy (r=0.35, p=0.29). Compensation and body fat percentage were not correlated (r=0.03, 

p=0.94). The percent of energy intake from fat and protein increased after the fast (29.9 to 37.3% and 13.8 to 16.8%; p < 0.05), while 

the percent of energy intake from carbohydrate decreased (56.4 to 46.0%; p=0.02). These results may have implications for IF 

programs. It is possible that the implementation of multiple “test fasts,” in which subjective variables and subsequent energy intake 

are evaluated, could be used to identify candidates who may be more likely to benefit from an IF program. 

 

Key words: intermittent fasting, energy intake, appetite, obesity, weight loss 
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1. Introduction 

It is well known that the increasing prevalence of overweight and obesity is a significant public health concern. Recent global 

estimates indicate that nearly two billion adults are overweight and over 650 million are considered obese [1]. Due to the prevalence 

of overweight and obesity, as well the common desire for weight loss in the general population, caloric restriction (CR) diets are 

heavily utilized. These diets focus on reducing total energy intake (EI) each day, often by eliminating particular energy-dense foods 

and reducing portion sizes [2]. Additionally, although experimental support is lacking, many individuals increase eating frequency 

during CR diets for the purpose of enhanced weight loss [3-5]. Although CR diets can be successful, especially in the short-term, 

traditional CR is difficult to sustain long-term for many individuals [6-8]. This reality has led to the consideration of whether 

alternative methods for weight loss may be better suited to individuals who struggle with traditional daily CR. One such alternative 

incorporates the use of regular fasting periods that are longer than a typical overnight fast (i.e. intermittent fasting [IF]). Several 

variants of IF utilize periods of fasting that last 16 to 24 hours in duration [9]. While shorter fasting periods may be employed daily, 

longer fasting periods (i.e. 24+ hours) are often employed only once or twice per week. The main purpose of these IF programs is to 

reduce overall energy intake and promote weight loss and health improvement. Although limited information is available concerning 

the optimal duration of fasting periods, there is some evidence that 24 hours may be an appropriate length [9]. For example, it has 

been shown that the greatest increase in triglyceride breakdown and fat oxidation occurs between hours 18 and 24 of a 72-hour fast 

[10]. 
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One potential concern with IF programs is that individuals will simply negate an accumulated energy deficit from fasting due 

to a hyperphagic response when ad libitum food intake is allowed. However, several studies have indicated that this does not occur 

[11-13]. In one study conducted by Johnstone et al., researchers found that after a 36-hour fast, participants only increased their EI by 

20% above typical intake [11]. Furthermore, Levitsky et al. found that EI was significantly lower following a ~36-hour fast compared 

to following a day of ad libitum feeding [12]. The results of these investigations are contrary to the belief that individuals will fully 

compensate for an energy deficit caused by fasting through drastically increasing their subsequent EI.  

Although a small amount of previous research has considered the relationship between acute fasting and subsequent EI, some 

important questions remain unanswered. It is likely that there is a large amount of variability in the degree of EI compensation 

between individuals, but this has not been explicitly considered in most investigations. These differences in compensation could be 

related to variation in an individual’s perception of hunger during fasting, as well as their subsequent desire to eat (DTE) once the fast 

is completed. It is common to assess subjective perceptions of hunger and related variables during a single period of food deprivation 

[11, 14, 15]. However, no reports of the test-retest reliability of these measures between multiple periods of acute fasting are readily 

available. Therefore, it is unclear whether subjective hunger assessments are reproducible from one period of fasting to the next. Due 

to the potential importance of these outcomes, this is a noteworthy methodological consideration for researchers. An additional 

limitation of some previous investigations is that the fasting period was not directly supervised by research personnel [11-13], and 

most investigations have not included an objective assessment of fasting compliance (e.g. evaluation of resting energy expenditure and 

respiratory quotient). The majority of previous studies have also utilized predominantly normal weight participants [11-13, 15]. It is 
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possible that variation in adiposity may impact perceptions of hunger and  DTE, thereby contributing to increased EI [16], although 

this has not been thoroughly examined in the context of compensatory EI after a period of fasting. Therefore, the purpose of the 

present investigation was to assess the test-retest reliability of hunger-related variables after specific durations of fasting in two 

separate 24-hour fasts, while also examining the relationships between these variables, body composition, and subsequent EI 

compensation after fasting. 

 

2. Methods 

2.1 Overview 

 The present investigation is a secondary analysis using data from a previous investigation of acute fasting  [17]. This study 

included two separate 3-day periods of controlled food consumption, followed by a 24-hour fast. During both fasts, three small (net 

weight < 10 g) non-caloric gel packets were consumed, with the only difference between packets being the presence or absence of the 

supplement beta-hydroxy beta-methylbutyrate. This supplement has not been reported to influence hunger or associated constructs 

[18]. Therefore, this analysis was conducted solely to evaluate the effects of the 24-hour fast itself. Furthermore, the data from our 

study confirm no effects of the dietary supplement on hunger-related variables. 

 

2.2 Subjects 
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 The inclusion criteria for this study were: 18 to 50 years of age, generally healthy (no history of diabetes, cardiovascular 

disease, or other chronic or acute health concerns that could potentially be exacerbated by a 24 hour fast), regular breakfast consumer 

(i.e. consuming >200 kcal before 10 AM at least 5 days per week), weight stable (no weight changes >5 kg in the past 3 months), 

nonsmoker, not pregnant, and no known allergies to food items that were provided as part of the 3-day controlled diet period. This 

study was conducted according to the guidelines laid down in the Declaration of Helsinki and the study was approved by the Texas 

Tech University Institutional Review Board (IRB00000276). Study details were explained to participants, and informed consent was 

obtained prior to study commencement.  

 

2.3 Baseline Session 

 A baseline session was conducted to evaluate resting energy expenditure (REE) and body composition. REE was measured 

using indirect calorimetry (ParvoMedics TrueOne 2400, Sandy, UT), and body composition was assessed via multi- frequency 

bioelectric impedance analysis (mBCA 514, Seca, Chino, CA). REE values for each participant were utilized to prescribe the weight-

maintenance diet during the 3-day controlled dietary period.  

 

2.4 Controlled Diet Period 

 In the 3 days leading up to each 24-hour fasting window, participants were prescribed a diet that was calculated to promote 

weight maintenance (i.e. REE times an activity factor of 1.5). Participants were provided with sufficient meals and snacks for the 3-
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day controlled feeding period, but were allowed to substitute some of their own meat-free snacks as desired if the food items fit into 

the overall caloric requirements of the diet. To confirm energy intake, investigators utilized nutrition facts labels for the provided food 

items along with dietary record information provided by participants. This information was manually recorded, and the nutritional 

content of food items without nutrition labels was obtained from the United States Department of Agriculture SuperTracker tool [19].   

 

2.5 Fasting Period 

 During each condition, the 24-hour fasting period was initiated in the evening on the 3rd day of the weight-maintenance diet. 

Fasting periods were required to start between 4 and 7 PM and were terminated at the same time the following day. On the 3rd day of 

the weight-maintenance diet, participants were required to consume all food items prior to the initiation of the 24-hour fasting period 

in the evening. Participants were also asked to minimize the amount of physical activity that they engaged in, as well as to perform no 

exercise, on the 3rd day of the diet and during the 24-hour fasting period. Participants were allowed to sleep in their own homes the 

night following initiation of the fast and were unsupervised from 0 to 16 hours of the fasting period (i.e. the evening after beginning 

the fast and overnight). Upon waking, participants were required to report to the laboratory and remain under the direct supervision of 

research personnel during the final 8 hours of the fast (i.e. from hours 16 to 24). Upon arrival at the laboratory, REE and respiratory 

quotient (RQ) were evaluated to confirm fasting. Participants were instructed not to consume any water or other fluids before 

reporting to the lab. The volume of water provided to each participant was strictly controlled. Males were provided up to 1.5 L of 

water during the period corresponding to 16 to 20 hours of fasting, and an additional up to 1.5 L during 20 to 24 hours. Females were 
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provided with up to 1.0 L during each of these periods. For the first 24-hour fasting period, the exact amount of water consumed 

during each 4-hour interval was measured and recorded. For the second 24-hour fasting period, each participant received the same 

amount of water that they ingested during the first fast.  

 

2.6 Visual Analog Scales 

Visual analog scales (VAS) have previously been validated and extensively used in appetite research [20].  A commercially-

available iPad application was used for VAS measurements (VasQ Clinical). iPad-based VAS measurements of appetite have 

previously been validated [21]. The software displayed each question with anchor words at the ends of a 100-mm line. The participant 

touched the tablet to drag a marker to the point on the line corresponding to his or her response. Five questions were utilized for the 

assessment of DTE, hunger, fullness, prospective food consumption (PFC) and energy. The questions, with corresponding left and 

right anchors shown in parentheses, were: "How strong is your desire to eat?" (Very weak - Very strong), "How hungry do you feel?" 

(Not hungry at all - As hungry as I have ever felt), "How full do you feel? (Not full at all - Very full), "How much food do you think 

you could eat?" (Nothing at all - A large amount), and "What is your current level of energy?" (No energy - Very high energy). VAS 

were completed hourly from 16 to 24 hours of fasting for a total of 9 measurements (Figure 1). 

 

2.7 Ad Libitum Energy Intake 
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Following each of the 24-hour fasts, participants were provided with a dietary record form and were asked to record all of their 

energy intake between the end of their fast and when they went to sleep that night. The study investigators informed the participants 

that they were free to eat and drink whatever they desired, but were required to record their food intake as accurately and completely 

as possible. This dietary record was analyzed in the same manner as the records for the 3 days leading up to the fast.  

 

2.8 Washout Period 

After completing the first condition, the participants entered a washout period of 3 to 10 days prior to completing the second 

condition. Between the two fasts, participants were instructed to maintain their normal nutrition and exercise patterns, while not 

engaging in any attempts to gain or lose weight.  

  

2.9 Statistical Analysis 

 Changes in VAS variables were examined via 2-way ANOVA with repeated measures to confirm no condition by time 

interactions or condition main effects. Statistically significant time main effects were followed up with pairwise comparisons. Energy 

and macronutrient intake after the fast were compared to weight-maintenance intakes during the controlled feeding period via 2-way 

ANOVA with repeated measures to confirm no condition by time interactions or condition main effects. Statistically significant time 

main effects were followed up with pairwise comparisons. Energy intake compensation was defined as the percent of daily weight 

maintenance calories that were consumed in the evening after the completion of the 24-hour fast. Once the absence of condition 
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effects was confirmed, the data from both fasts were averaged for each individual participant and used to examine the relationship 

between body composition, VAS variables, and compensation via bivariate correlations. For the correlation analysis, the change in 

VAS variables were calculated as the 24-hour measurement minus the 16-hour measurement. The test-retest reliability of VAS 

variables during the fast and energy intake after the fast were examined through calculation of the intraclass correlation coefficient 

(ICC). The two-way random model with absolute agreement was utilized [22]. Bonferroni corrections for multiple comparisons were 

utilized for ANOVA analysis, and statistical significance was set at p ≤ 0.05. Statistical analysis was completed in SPSS (v. 22). 

 

3. Results 

Eleven participants were included in this analysis (6 F, 5 M; age: 26.4 ± 6.3 y; BMI: 26.8 ± 6.4 kg/m2; BF%: 26.6 ± 11.9; 

REE: 1852 ± 316 kcal). Upon reporting to the lab for each condition (i.e. at 16 hours of fasting), assessment of REE and respiratory 

quotient indicated compliance with the assigned fasting protocol [17]. As expected, there were no differences between fasts due to the 

dietary supplement (p > 0.05 for condition main effects and condition by time interactions for all dependent variables). Perceptions of 

energy and fullness decreased progressively from 16 to 24 hours of fasting (-32% and -52%, respectively), while PFC, DTE and 

hunger increased (+79%, +122% and +195%) (Figure 2). Body fat percentage was significantly correlated with changes in PFC 

(r=0.62, p=0.04), hunger (r=0.66, p=0.03), DTE (r=0.71, p=0.02), and fullness (r=-0.63, p=0.04), but not changes in energy (r=-0.16, 

p=0.64). 
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Intakes of kcal (p<0.001), fat (p=0.049), carbohydrate (p<0.001), and protein (p=0.006) were lower after the fast as compared 

to the average daily intakes during controlled feeding period (Table 1). As compared to the average intake during the 3-day controlled 

diet, participants consumed approximately 60% of weight maintenance needs in the evening after completion of fasting. Average 

compensation after the fast did not differ between the first and second fast (p=0.47) or between supplement and placebo conditions 

(p=0.53). For both of these comparisons, compensation was between 56 and 65% of weight maintenance needs, on average. As 

compared to the controlled feeding period, the percent of energy intake from fat (p=0.04) and protein (p=0.03) increased after the fast 

(29.9% to 37.3%; 13.8 to 16.8%), while the percent of energy intake from carbohydrate decreased (p=0.02; 56.4 to 46.0%). 

Substantial individual variability in compensation was observed, with participants consuming between 7 and 110% of energy 

needs (Figure 3). Additionally, the energy intake responses after the two fasts were dissimilar in many individuals (ICC for 

compensation = 0.49; p=0.16). Average compensation (i.e. EI relative to weight-maintenance intake) was significantly correlated with 

changes in PFC (r=0.72, p=0.01), hunger (r=0.63, p=0.04) and DTE (r=0.60, p=0.05), but not fullness (r=0.58, p=0.06) or energy 

(r=0.35, p=0.29). However, compensation and body fat percentage were not correlated (r=0.03, p=0.94). 

Test-retest reliability analysis indicated that all subjective variables (i.e. PFC, DTE, hunger, fullness and energy) were 

significantly correlated between fasting days at 16 hours of fasting, but varied in their reliability thereafter (Table 2). When averaged 

across the nine measurements, the ICCs were: 0.81 (fullness), 0.74 (PFC), 0.67 (energy), 0.44 (DTE) and 0.36 (hunger).  
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4. Discussion 

The purpose of the present analysis was to examine the test-retest reliability of subjective hunger-related assessments, as well 

as the relationship of these assessments to body composition and energy intake compensation after acute 24-hour fasts. 

Unsurprisingly, subjective evaluations of energy and fullness decreased between 16 and 24 hours of fasting, while DTE, PFC, and 

hunger increased appreciably. It is tempting to speculate that an individual’s response in these variables during an acute fast could 

predict the long-term ease of adherence and feasibility of an IF program for that individual. However, in the present study, the test-

retest reliability of the subjective variables during acute fasting was shown to vary considerably between 16 and 24 hours of fasting. 

All five variables were significantly correlated between the two fasts at the start of the 8-hour observation window (i.e. 16 hours of 

fasting), but the test-retest reliability of these measures varied as the fast progressed. Fullness, PFC, and energy were significantly 

correlated at 5 to 8 out of the 9 assessments. Conversely, although hunger and DTE exhibited significant correlations earlier in the 

observation window (i.e. 16 and 17 hours of fasting), the test-retest reliability was very poor thereafter. These findings are noteworthy 

because they suggest that subjective ratings during a single acute fast may not accurately predict how an individual will perceive 

future fasts, particularly in regards to hunger and DTE. This finding may also suggest that it would be inappropriate to make 

conclusions concerning an individual’s subjective responses to IF programs based on evaluation of responses during a single period of 

fasting. Nonetheless, future research should consider whether assessments during acute fasting periods are able to predict long-term 

success of IF, although it may be necessary to utilize multiple “test fasts” at the outset of an IF program in order to obtain this 

information.  
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In the present investigation, we observed that body fat percentage was significantly correlated with changes in PFC, DTE, 

hunger and fullness. Individuals with higher relative body fat experienced greater increases in PFC, DTE and hunger, while also 

experiencing the greater declines in fullness. This may suggest that acute fasting was better tolerated by individuals with a lower body 

fat percentage as compared to those with greater adiposity. The cause of this finding cannot be definitively provided based on the 

present analysis, but may result from psychological or psychophysiological influences. Individuals with greater quantities of fat mass 

may exhibit altered eating behaviors and perceptions of appetite as compared to individuals with lower quantities of fat mass [23, 24], 

which could have produced the significantly greater increases in DTE, PFC, and hunger observed in the present analysis. If short 

periods of fasting are indeed more difficult for those with greater adiposity (i.e. those who may benefit most from fasting programs 

designed to promote weight loss), this may call into question the long-term utility of IF programs using these durations of fasting due 

to potential adherence concerns. However, due to the acute nature of our study, as well as the small sample size, these preliminary 

results should not be over-interpreted. Furthermore, many IF programs utilize fasts which are shorter than the 24-hour period 

employed in the present investigation (e.g. 16 to 20 hours [25, 26]). 

In agreement with previous investigations of 19 to 36-hour periods of fasting [11-13], we observed that an acute period of 

fasting is not fully compensated for by a hyperphagic response at the first opportunity for ad libitum food intake. In the present 

analysis, average caloric compensation was only 60% of weight-maintenance needs. However, there was also a substantial amount of 

variation in the degree of compensation (i.e. 7% to 110% compensation), and two individual participants consumed greater than 100% 

of weight-maintenance energy needs after one of the fasts. Johnstone et al. [11] reported that, following an acute fast of 36 hours, 
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normal weight men and women failed to fully compensate for the fasting period over a day of ad libitum eating, but rather only 

increased their daily EI by approximately 20% compared to the non-fasting condition. Unlike this protocol, subjects were not required 

to fast for an entire calendar day in the present study. Rather, on the day the fast started, adequate food for weight maintenance was 

provided for consumption prior to the commencement of the fasting period (i.e. the evening). Participants then fasted until the same 

evening time the following day, when ad libitum food intake was allowed. During this period of unrestricted food intake, participants 

consumed, on average, 60% of their weight-maintenance needs. It could be contended that participants increased EI on subsequent 

days in order to restore energy balance and negate the energy deficit induced by fasting. However, Levitsky et al. [12] demonstrated 

that normal weight women do not compensate for a day of complete fasting over the following four days of ad libitum eating. 

Cameron et al. [15] employed a 24-hour fasting period similar to the present investigation, although the timing of the fast differed (i.e. 

midday to midday rather than evening to evening). During the non-fasting condition, participants were fed standardized breakfast and 

lunch meals prior to being presented with an ad libitum dessert buffet. In the fasting condition, participants were not provided with 

breakfast, but were provided with a standardized lunch at the conclusion of the 24-hour fast. This was followed with the same ad 

libitum dessert buffet that was presented during the non-fasting condition. EI from the buffet was 74% higher after the 24-hour fast as 

compared to the non-fasting condition (855 vs. 491 kcal). Although not explicitly reported, it is highly unlikely that this 364-kcal 

difference was sufficient to negate the negative energy balance produced by skipping breakfast, as well as dinner the previous 

evening. Interestingly, we also observed that the percent of energy intake from fat and protein increased after the fast, while the 

percent of energy intake from carbohydrate decreased. This is in agreement with the results of Johnstone et al. [11], who observed 
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preferential selection of high-fat foods after acute fasting. Similarly, Cameron et al. [15] reported fat intake of 12.2% of energy after 

fasting, as compared to 6.5% in the control condition, when participants were given access to a dessert buffet. However, this 

difference was not statistically significant. 

Based on the results of the present investigation, it appears that there is substantial variability in the degree of compensation 

that occurs after fasting, both within and between individuals. Although these acute data may not necessarily reflect energy 

compensation during long-term IF programs, the large amount of inter-individual variation indicates that short-term fasting does not 

lead to predictable energy intake responses. Furthermore, unlike previous investigations, we specifically examined the within-subject 

variability in energy compensation following multiple acute periods of fasting. While some individuals exhibited nearly identical EI 

following both fasting periods, others demonstrated noticeably disparate responses. The latter group indicates that a single acute fast 

may not be sufficient to predict energy compensation behaviors in a habitual IF diet. However, it is possible that the evaluation of 

energy compensation after several “test fasts” may help determine which individuals could respond favorably to this style of eating 

(i.e. those who do not fully compensate).  

Previous studies of acute fasting and subsequent EI have primarily utilized normal weight participants [11, 12, 15], and the 

results of these investigations may not be applicable to individuals with obesity (i.e. those who could experience the greatest benefit 

from IF programs [9]). In the present analysis, the full spectrum of body compositions was utilized. Although this potentially allowed 

for our interesting findings concerning the correlation of body fat percentage to subjective responses during the fast, it also meant that 

each individual participant had a large influence on our results due to our small sample size. There were some additional limitations in 
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the current analysis. For example, research participants were only directly observed for the final 8 hours of the 24-hour fast. While we 

believe this was the most critical time for direct observation, it is possible that participants demonstrated noncompliance during the 

first 16 hours of fasting. However, results of indirect calorimetry measurements during this fasting period provided objective evidence 

of compliance. Additionally, the direct supervision during the later stages of the fast are a strength of our study, as some previous 

studies did not incorporate any form of supervision throughout the entire duration of the fast. Finally, although food items were 

provided to participants in the days leading up to the fast, participants were responsible for accurately self-reporting their consumption 

of these items, and it is possible that errors in reporting may have occurred.  

  

5. Conclusions 

The present investigation provides preliminary evidence concerning the test-retest reliability of hunger-related assessments during 24-

hour fasts, as well as reporting relationships between these assessments, body composition and energy intake after fasting. While all 

subjective variables exhibited potentially acceptable reliability at 16 hours of fasting, the reliability over the following 8 hours varied 

substantially. Overall, the test-retest reliabilities of fullness, PFC and energy were superior to hunger and DTE. These results have 

important methodological implications for researchers using these measures during a single acute period of food deprivation. 

Additionally, in our small sample of varying adiposity, we observed that body fat percentage was positively correlated with changes in 

PFC, hunger and DTE and negatively correlated with fullness. On average, participants did not fully compensate for the energy deficit 

induced by fasting, but rather consumed approximately 60% of daily weight-maintenance energy needs when allowed ad libitum 
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consumption following the 24-hour fasts. However, substantial variation between and within individuals was observed. EI 

compensation was positively correlated with changes in PFC, hunger and DTE, but was not correlated with body composition. The 

information gained in this study may have implications for dietary programs employing periods of fasting, such as intermittent fasting. 

It is possible that the implementation of multiple “test fasts,” in which PFC and subsequent energy intake are evaluated, could be used 

to identify candidates who may be more likely to find success with an intermittent fasting protocol. 
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Figure Captions 

Figure 1.  Study Protocol. 

Arrows indicate assessments of subjective variables (energy, prospective food consumption, fullness, hunger, and desire to eat). The 

asterisk indicates the beginning of the ad libitum feeding period and diet record completion. 

Figure 2. Change in Hunger-Related Assessments During Fasting. 

DTE = desire to eat; PFC = prospective food consumption; VAS = visual analog scale  

Figure 3.  Individual Variability in Energy Intake Compensation After Fasting.  Compensation was calculated as: (energy intake 

after acute fasting)/(weight-maintenance energy needs) x 100.  Average compensation was approximately 60%, and there were 

no differences between fasting conditions.  
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Table 1. Energy and Macronutrient Intake Before and After 24-h Fasts 

 Weight-maintenance diet Ad libitum feeding after fast  p-valuea 

Energy (kcal) 2,248 ± 587 1,349 ± 646 < 0.001* 

Carbohydrate 316 ± 80 g 

56 ± 7% 

148 ± 84 g 

46 ± 13% 

< 0.001* 

Fat 75 ± 28 g 
30 ± 7 % 

54 ± 35 g 
37 ± 11% 

0.049* 

Protein 79 ± 31 g 
14 ± 3% 

51 ± 24 g 
17 ± 6% 

0.006* 

 

ap-values represent comparisons of absolute quantities (i.e. grams) rather than relative quantities (%). *statistically significant 

difference. 
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Table 2. Intraclass Correlation Coefficients for Subjective Measures 

 Duration of Fasting (h) 

Variable 16 17 18 19 20 21 22 23 24 

Energy 0.91* 0.61 0.78* 0.69* 0.85* 0.43 0.76* 0.70* 0.27 

PFC 0.90* 0.93* 0.80* 0.86* 0.62 0.6 0.68* 0.63 0.63 

Fullness 0.76* 0.61 0.74* 0.86* 0.92* 0.87* 0.95* 0.76* 0.84* 

Hunger 0.67* 0.78* 0.35 0.33 0.18 0.08 0.39 0.19 0.28 

DTE 0.77* 0.75* 0.61 0.15 0.01 0.18 0.69* 0.16 0.62 

 

*p ≤ 0.05 

DTE = desire to eat; PFC = prospective food consumption 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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Highlights 

 Hunger-related variables exhibit varying test-retest reliability during fasting 

 Energy intake compensation after fasting was ~60% of weight-maintenance needs 

 Compensation after fasting was correlated with changes in hunger-related variables 

 There is substantial variability in energy intake after fasting 

 Body composition was correlated with changes in hunger-related variables 
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