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Compliance of participants undergoing a ‘5-2’ intermittent fasting diet and impact on body 

weight 

Abstract  

Background: Intermittent fasting (IF) has grown in popularity as a weight loss tool, where 

caloric intake is fully/partially restricted on a recurring basis. This study aimed to assess 

compliance with IF fast-day calorie restriction and whether 5-2 IF leads to reduced overall 

energy intake, weight loss and compensatory increased energy intake on non-fast days. 

Method: Participants completed diet diaries at baseline and 28 days post 5-2 IF in a 

repeated measures within-subjects design. 5-2 IF required restricted energy intake to 

500kcal/day (women), 650kcal/day (men) on two ‘fast’ days/week whilst eating ad-libitum on 

other days.  

Results: 52 participants were included (n=42 female; age 44±11.2yrs). Median weight loss 

after 28 days 5-2 IF was not statistically significant (1.8 [-2 - 7.3 IQR=2.2]kg; 2.8 [-2.7–11.2 

IQR=2.5]%). There was a significant reduction in total energy intake during 5-2 IF compared 

with pre-diet (median 1288.0 [IQR 423.8]kcal and median 1751.5 [IQR 505.3]kcal 

respectively, p<0.001). Carbohydrate, protein and fat consumption proportionately reduced 

during 5-2 IF. Participants had significantly higher energy intake (p<0.001) on non-fast days 

that followed a fast day (1928.4±711.9kcal) compared to non-fast days not following a fast 

day (1316.2±310.0kcal). 55.8% complied with fast day calorie restrictions. 

Conclusion: 5-2 IF was associated with reduced energy intake, but insignificant weight loss 

over a 28-day period. Compliance rate was lower than most previous studies. Participants 

had significantly higher energy intake on non-fast days following fast days suggesting fasting 

may lead to over-compensation. Further research should investigate strategies to improve 

compliance and long-term sustainability of IF diets. 

 

MeSH words: intermittent energy restriction; intermittent fasting; continuous energy 

restriction; weight loss; dieting 
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Introduction  

Obesity is a global economic health issue and prevalence has nearly doubled since 1980. In 

2013, 30% (2.1 billion people) of the world’s population were estimated as overweight or 

obese which is expected to rise to almost 50% by 2030. 1,2 

‘Dieting’, or restricting energy intake is the foundation of lifestyle interventions for achieving 

weight loss. Traditional approaches include continuous energy restriction (CER) where 

calorie intake is restricted across all days.3 Newer approaches including ‘intermittent fasting’ 

(IF) have grown in popularity. IF describes a diet whereby energy intake is fully or partially 

restricted on a recurring basis ranging from 12 hours to several days.4 Fasting can be self-

determined or prescription of commercial meal replacements with pre-determined quantities 

of macronutrients. 5 Studies have generally reported that energy intake has been 

proportionally reduced across all macronutrients during IF (carbohydrate, protein and fat) 6,7 

with other studies reporting reductions in carbohydrate and fat mainly responsible.8 IF was 

widely considered another ‘fad’ diet, but positive metabolic health effects associated with 

feed/fast cycles triggering biological pathways have been reported in animals, and may 

translate to humans.4,5 

The efficacy of IF as a weight loss diet lack long-term data > 24 months.6,9,10 Outcomes have 

generally been comparable to CER in terms of weight loss and form of IF studied has varied, 

from alternate-day fasting, to fasting two to four days/week.5,6,8,9,11–13 Recent systematic 

reviews and meta-analysis have concluded IF to be associated with greater weight loss than 

CER, 14,15 whilst another reported comparable effects..16 It is suggested that IF weight loss is 

due to overall decreased energy intake, similarly  to CER 17 but may be more desirable for 

lifestyle/flexibility.18 Long-term maintenance of weight-loss has yet been established and if 

inferior, superior or comparable to CER 5 alongside harm.19 Harm from fasting may include 

fatigue, dizziness, hypoglycaemia, adversely performing tasks (e.g. driving) and may put 

individuals at increased risk of developing eating disorders.20 
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‘5-2’ IF or ‘The FastDiet’ 21 involves restricting calorie intake two days/week whilst 

encouraging normal eating patterns on remaining days. Fast days can be flexibly chosen 

and users report easier to adhere to than CER.22 Indeed, compliance with IF fast day 

restrictions has been investigated but varies widely, from 43 to 93%  7,18,23 and impact of 

fasting on dietary patterns/behaviour is of concern.24 Specifically, whether dieters over-

compensate on non-fast days as weight change is comparable to CER. An analysis of 3 

forms of IF in overweight/obese women reported that IF fast days did not lead to over-

compensating on non-fast days. 24 However, the question has not been well-investigated 

since, or in non-obese subjects following 5-2 IF. 

This study aimed to assess participant compliance with 5-2 IF fast day calories restrictions 

alongside changes in energy intake and body weight. Additionally, if 5-2 IF lead to 

increased/compensatory energy intake on non-fast days following fast days. 

Methods 

This study was part of a larger study conducted by Langdon-Daly and colleagues 25 however, 

the focus was on dietary analysis only. Participants were male and female adults (n=52) who 

had decided that they wanted to undertake 5-2 IF but not yet commenced the diet. The study 

recruited participants from a number of different countries including the UK, USA, Australia 

and New Zealand. Participants were included if they were >18yrs old and did not have a 

current or history of an eating disorder or mental health condition. Patients were excluded if 

they were pregnant or suffering from any other health condition that would make fasting 

medically unadvisable. 

Supplementary Figure 1 demonstrates the final sample (n=52). The sample included 

participants with both pre-diet and 5-2 IF data compliant with 2 days fast data within the 7-

day food diary. 180 participant files were received; 65 were excluded due to incomplete data; 

52 due to either pre or post (5-2 IF) diet data not being available; 11 due to participants 

having more or less than 2 fast days in their 7-day food diary. The final sample included 7 
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participants with 6 days instead of 7 days of completed pre diet data but excluded those 

(n=2) with <7 days during the 5-2 stage.  

The study used a within subject’s (repeated measures) design. Participants completed 

measures twice: once at baseline and once after 28 days of 5-2 IF. 

Participants were asked to complete 7-day food diaries for the week prior to commencing 5-

2 IF, and for the last week of the 28 day 5-2 IF period. Food diaries contained instructions on 

recording dietary intake including type of food/fluid, amount, time of day. To increase 

validity/adherence, participants were asked to complete the diary as soon as possible after 

consumption. 

Demographic data was collected by trained researchers including age, gender and ethnicity. 

Baseline weight (kg), height (m) were self-reported prior to commencing 5-2 IF and at the 

end of the 28-day diet period. BMI (kg/m2) was calculated from these data.  

Those expressing interest in the study were contacted by a researcher to arrange an initial 

telephone screening call providing information on the study procedure. If participants were 

interested, an electronic consent form was sent back to researchers. Ethical approval was 

granted by University College London Research Ethics Committee.   

Participants were emailed instructions on how to complete the 7-day diary pre diet and third 

week into 5-2 IF. Participants then began 5-2 IF as described by Mosely & Spencer (2013), 

21 restricting energy intake to 500kcal/day for women or 650kcal/day for men on two ‘fast’ 

days per week whilst eating normally on the remaining five days. Participants were free to 

choose fast days and encouraged to follow 5-2 IF as strictly/loosely as if they had not been 

involved in the study, to provide a ‘free living’ picture.  

Food diaries were analysed by one individual for consistency using Diet Plan 7 (Forest 

Software Ltd, UK). If an item was unavailable, the closest alternative was selected.  
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Raw data was processed using Microsoft Excel (Microsoft Corporation, 2016). Statistical 

analysis was conducted using Analysis Toolpak (Microsoft Excel, 2010). Statistical 

significance was accepted at the 95% confidence interval (p<0.05). Paired t-tests were 

conducted for continuous parametric data including comparing mean energy intake of non-

fast (NF) days following fast (F) days to NF days not following a F day. Paired t-test and 

Mann Whitney tests (for continuous non-parametric data) were used to analyse mean 

energy intake during 5-2 IF compared to pre diet; weight difference from baseline to 1 month 

following 5-2 IF and difference in macronutrient (fat, carbohydrate, protein, alcohol) intake. 

Analysis of macronutrient difference, weight, mean energy intake were analysed as the 

whole group and the compliance group (those who complied with calorie restrictions on the 2 

fast days during 5-2 IF). A margin of 10% was added to the F day restriction for the 

compliance group accounting for over/under-estimating (550kcal/day (female); 715kcal/day 

(male).  For the weight data, one participant was excluded owing to a physiological anomaly 

(15.9kg weight loss). 

Results  

Table 1 shows the participants characteristics. Participants were mainly females (80.8%), 

mean age 44 years. Weight loss following the 28-day period of 5-2 IF was a median of 1.8kg 

(2.8%) ranging from 7.3kg (11.2%) weight loss to 2kg (2.7%) weight gain. Median baseline 

BMI was 27.0kg/m2 ranging from 20.0 to 44.3 kg/m2. 

Table 2 shows mean energy intake of all 7 pre-diet phase days compared with NF days 

following, and not following a F day during 5-2 IF. Participants had significantly higher 

energy intake on NF days following a F day compared to NF days not following a fast day 

(p<0.001). Mean energy intake pre-diet was not significantly different to intake of NF days 

following a F day during 5-2 IF (p=0.49). 

Table 3 shows participants compliance with 5-2 IF fast day calorie restrictions. 42.3% of 

participants complied with the F day calorie restrictions on both fast days which increased to 
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55.8% when a 10% margin of error was applied. 38.5% complied with one of the two fast 

days which decreased to 28.9% when a 10% margin was applied (owing to these 

participants moving into the 2-day compliance group). 19.2% were unable to comply with the 

restrictions on either day which decreased to 15.3% when a 10% margin was applied (owing 

to these participants moving into the 1-day compliance group). 

Table 4 shows weight change from baseline (pre-diet) to 1 month after commencing 5-2 IF. 

Median weight loss was 1.8kg/2.8% ranging from 7.3kg loss to 2kg gain for the whole group 

which was not statistically significant (p=0.22). Similar results were observed for the 

compliance group (median loss 1.8kg, 2.8%), ranging from 7kg loss to 2kg gain which was 

not statistically significant (p=0.65).  

Table 5 shows the changes in energy and macronutrient intake of the pre-diet period 

compared to the 5-2 IF period. Energy intake was significantly lower (p<0.001) during 5-2 IF 

compared to pre-diet for both whole group and compliance group. Fat, carbohydrate and 

protein intake were statistically significantly reduced during 5-2 IF (p<0.001) for the whole 

group and appeared proportionately reduced (Supplementary Figures 2 and 3). For the 

compliance group, statistically significant reductions were observed for fat and carbohydrate 

intake (p<0.001) and protein (p=0.004). A non-significant reduction in alcohol intake was 

observed in the whole group (p=0.40) and compliance group (p=0.22).  

Discussion  

This study aimed to assess participant compliance with 5-2 IF fast day restrictions, changes 

in energy intake and body weight as well as macronutrient profile. We also aimed to assess if 

fasting leads to a higher energy consumption on NF days that followed F days.  

Over the 28-day study period following 5-2 IF, energy intake (kcal) was statistically significantly 

reduced for both the whole and compliance group with macronutrients proportionally reduced. 

Approximately half (42.3-55.8%) complied with F day energy restrictions. Participants 
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consumed significantly more calories on a NF day following a F day compared with not 

following a F day, suggesting over-compensating.  

Overall energy intake was significantly reduced during 5-2 IF, and participants experienced a 

modest amount of weight loss, but this was not significant. This aligns with previous studies 

reporting weight loss after undergoing IF.(6,8,9,11,12,18,26–28) However, the majority of 

studies that have compared IF to CER in overweight/obese individuals, rather than pre-IF diet. 

Therefore this study adds to the literature that energy intake was significantly reduced during 

5-2 IF compared to pre-diet. The median weight loss observed of 1.8kg over the 28-day study 

period equates to an acceptable rate of weight loss of 0.5-1kg/week.(29)  

We reported that carbohydrate, protein and fat consumption were all proportionately reduced 

during 5-2 IF, consistent with previous studies.(6,7) In contrast, Steger and colleagues (2020) 

reported reductions in fat and carbohydrates for CER and IF groups, but protein intake 

remained stable in CER but also reduced in IF.6 It has been reported significant weight loss 

achieved by fasting is characterised by increased protein intake, associated with satiety, 

improving adherence to fast restrictions. 27,28 Further research should assess the impact of 

fasting on satiety, and whether macronutrient ratios have a role here.29 

We found that participants consumed significantly more energy on a NF day following a F 

day, compared to a NF day not following a F day. This was not significantly different to 

intake on a pre-diet day suggesting this may not be significant over-compensation. This 

differs to previous studies reporting that IF did not lead to overcompensating on NF days, 

however, classification of overcompensating is unclear.15 Another study found that IF was 

associated with being 19% below the recommended energy intake on NF days and that no 

significant difference was observed in energy intake on NF days before or after F days, 

compared to other NF days. 21 However, whilst F days did not result in increased energy 

intake on NF days increased feelings of hunger have been reported. 33 Our findings identify 

that compensatory increases of energy intake on NF days exists during 5-2 IF, and may 
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prevent weight loss, aligning with other studies.34–36 Behavioural modifications to prevent 

compensatory eating have been advised to maintain weight loss.37 

Approximately half (55.8%) of participants complied with F day energy restrictions during 5-2 

IF over 28 days in a naturalistic design. This is lower than previous studies reporting 73-93% 

for up to 6 months. 7,23 Conversely, Harvie and colleagues (2011) reported compliance at 

63% (1 month) reducing to 43% (3 months) and 44% (6 months). Additionally, authors report 

that 54% of IF compared to 85% CER participants were planning to continue with the diet 

suggesting long-term adherence to IF is poorer.15 Furthermore, Trepanowski and colleagues 

(2018) 4 reported that dropout rate was highest in the IF group (38%) compared to CER 

group (29%) or no-intervention control group (26%). However, some studies used 

commercial formulas rather than free choice on F days, 23 and information regarding 

methods used to measure compliance vary (from self-reported patient recall to diet history 

conducted by a dietitian) and at times lacking.  

The strengths of this study include the considerations made for analysing self-reported 

dietary intake and ‘free living’ situation. All 104 diet diaries were analysed by a single, 

qualified dietitian with training in dietary analysis and interpretation. Thereby, allowing 

consistency and minimising inaccuracies. In addition, a 10% margin for compliance was 

added, accounting for potential inaccuracy which several studies have not included. 

Furthermore, the ‘free living’ situation allowed flexibility and differs to many IF diets, 

especially those that utilise commercial formula. 

The limitations include self-reported dietary intake where measurement errors and 

inaccuracy can under/overreport, in both recording and analysis.38 Food diaries varied in 

quality e.g. information on portion sizes; dry or cooked; content and recipe of meal/snack 

were not always provided. Diaries were mainly computerised; however, a few were 

handwritten and not always legible meaning some items were left out in the analysis. 
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Weights and heights were self-reported and not standardised e.g. equipment used, time of 

day and open to possible confounding factors e.g. exercise/hydration levels.36  

IF study duration merits discussion. Our study period of 28-days means long-term 

effectiveness cannot be drawn. IF has generally been studied <24 months and a general 

limitation of weight-loss studies is long-term investigation. However, the main aim of our study 

was to examine compliance to 5-2 IF and energy intake changes during the diet versus long-

term effectiveness.  

Further research with long-term follow up are required investigating compliance, 

sustainability and effectiveness to identify the most suitable 5-2 IF candidates. Future 

studies could consider weighed, real-time food intakes, but these can be burdensome, or 

biomarkers, but these are costly and more invasive. A 10% margin was applied for the 

compliance group, but further studies could develop a tool accounting for residual energy 

adjustments. 35 

Conclusion: 

In conclusion, this study revealed that a 28-day period of following 5-2 IF led to a statistically 

significant reduction in energy intake but not weight loss. Approximately half of participants 

complied with F day calorie restrictions, which is lower than reported in most previous 

studies. Participants consumed significantly more on NF days following F days, suggesting 

over-compensation. Further research should focus on strategies to improve compliance and 

investigate long-term sustainability of IF diets.  
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Table 1: Demographic data of study participants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Values presented as mean ± standard deviation or median and range [Interquartile range; min-max] for non-parametric data.
a
n=1 excluded due 

to anomaly (15.9kg weight loss) 

Table 2: Mean energy intake of NF days following F days during the 5-2 diet  

a
n=23 (n=18 were excluded due to only having 1 NF days following a F day. n=11 were excluded due to non-compliance with F day calories 

restriction +10%. The average of the 2 NF days following a F day was taken and compared to the average of the 3 NF days not following a F day 

during the 5-2 diet and average pre-diet daily kcal intake. Values presented as mean ± standard deviation. *Values with the same superscript (*) 

denote p<0.001 using paired 1 tail ttest.  

Table 3: Compliance with 5-2 IF  

Compliance (n=52) Fast day restriction 

 

Fast day restriction +10% 

Compliance with 2 F days n=22 (42.3%) n=29 (55.8%) 

Compliance with 1 F days n=20 (38.5%) n=15 (28.9%) 

Compliance with 0 F days n=10 (19.2%) n=8 (15.3%) 

Characteristic All subjects (n=52) 

Age (years) 44 ± 11.2  

Gender 

Male 

Female 

 

n=10 (19.2%) 

n=42 (80.8%) 

Height (m) 1.65 [0.1; 1.5-1.9]  

Pre diet weight (kg)a 72.6 [15.4; 48.5-127]  

Pre diet BMI (kg/m2)a 27.0 [5.8; 20.0-44.3]  

Post diet weight (kg)a 70.3 [16.9; 48-122]  

Post diet BMI (kg/m2)a 26.4 [5.6; 19.9-42.7]  

Weight loss during study (kg)a 1.8 [2.2; -2-7.3]  

% weight loss during study (%)a 2.8 [2.5; -2.7-11.2]  

Ethnicity 

White 

Mixed/multiple ethnic groups 

Asian/Asian British 

Black/African/Caribbean/Black British 

Other  

 

n=36 (69.2%) 

n=4 (7.7%) 

n=3 (5.8%) 

n=2 (2.8%) 

n=7 (13.5%) 

Energy intake (kcal) (n=23)a 

NF days following a F day  1928.4 ± 711.9* 

NF days not following a F day  1316.2 ± 310.0* 

Pre-diet  1923.9 ± 417.0 
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n=52. Values presented as n and %. Fast day restriction = 500kcal/day (female); 650kcal/day (male). Fast day restriction +10% = 550kcal/day 

(female); 715kcal/day(male) 

Table 4: Weight changes during 5-2 IF compared to pre-diet 

 Pre-diet (kg) 

 

1 month post 5-2 IF 

(kg) 

Weight loss 

(kg) 

Weight loss (%) 

Whole 

group 

(n=51) a 

72.6 [15.4; 48.5-127]* 70.3 [16.9; 48-122]* 1.8 [2.2; -2-7.3]  2.8 [2.5; -2.7-

11.2]  

Compliance 

group 

(n=29) 

73 [15.7; 48.5-120]** 

 

72.1 [15.0; 48-122]** 

 

1.8 [2.5; -2 -7] 

 

2.8 [3.5; -2.7 -9.7]  

 

Values presented as median [Interquartile range; min-max]  for non-parametric data.* p=0.22 and **p=0.65 denote no significant difference 

reported using 1 tail Mann Whitney test. Compliance group = Fast day restriction +10% = 550kcal/day (female); 715kcal/day(male)
 a

denote n=1 

excluded from analysis due to anomaly identified (15.9kg weight loss) 

Table 5: Macronutrient and energy intake changes during 5-2 IF compared to pre-diet 

Macronutrient   Pre-diet  5-2 IF  

Energy (kJ) Whole group  

(n=52) 

1751.5 [505.3; 774.0-2828.0]*  1288.0 [423.8; 772.0-2532.0]* 

 Compliance 

group (n=29) 

1758.3 ± 390.3* 1398.9 ± 475.9* 

Fat (g) Whole group  

(n=52)  

73.1 [31.8; 20.2-165.9] * 

 

 52.1 [25.2; 27.5-113.9]* 

 Compliance 

group (n=29) 

74.2 ± 22.4 * 

 

56.4 ± 22.6 * 

 

Carbohydrate 

(CHO) (g) 

Whole group  

(n=52)  

193.5 [86.8; 91.2-345.9]* 

 

142.8 [65.9; 57.4-388.9] * 

 Compliance 

group (n=29) 

195.0 ± 51.5 * 

 

147.6 ± 9.0 * 

 

Protein (g) Whole group 

(n=52)  

67.4 [19.0; 23.7-166.9] * 57.6 [12.3; 31.7-122.9] * 

 Compliance 

group (n=29) 

69.1 [17.3; 41.4-166.9] ** 

 

58 [11.5; 42.4-122.9] ** 

 

Alcohol (g) Whole group  

(n=52)  

3.9 [16.8; 0-55.7]  

 

2.6 [13.9; 0-63.7]  

 

 Compliance 

group (n=29) 

2.7 [12.9; 0-55.7]  

 

1.8 [14.8; 0-63.7]  
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Values presented as mean ± standard deviation or median [Interquartile range; min-max] for non-parametric data. Values with the same 

superscript in the same row (*) denote p<0.001 (**) denote p=0.004 using paired 1 tail ttest for parametric data and 1 tail mann-whitney test for 

non-parametric data. Compliance group = Fast day restriction +10% (550kcal/day (female); 715kcal/day (male) 

Supplementary Figure 1: Flow chart to show determination of final sample 
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Supplementary Figure 2: Graph to show the breakdown of macronutrients (g) of the pre-

diet stage compared to the 5-2 IFdiet stage 

 

 

Supplementary Figure 3: Graph to show the breakdown of macronutrients (%) of the pre-

diet stage compared to the 5-2 IF diet stage 
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Compliance of participants undergoing a ‘5-2’ intermittent fasting diet and impact on body 

weight 

Abstract  

Background: Intermittent fasting (IF) has grown in popularity as a weight loss tool, where 

caloric intake is fully/partially restricted on a recurring basis. This study aimed to assess 

compliance with IF fast-day calorie restriction and whether 5-2 IF leads to reduced overall 

energy intake, weight loss and compensatory increased energy intake on non-fast days. 

Method: Participants completed diet diaries at baseline and 28 days post 5-2 IF in a 

repeated measures within-subjects design. 5-2 IF required restricted energy intake to 

500kcal/day (women), 650kcal/day (men) on two ‘fast’ days/week whilst eating ad-libitum on 

other days.  

Results: 52 participants were included (n=42 female; age 44±11.2yrs). Median weight loss 

after 28 days 5-2 IF was not statistically significant (1.8 [-2 - 7.3 IQR=2.2]kg; 2.8 [-2.7–11.2 

IQR=2.5]%). There was a significant reduction in total energy intake during 5-2 IF compared 

with pre-diet (median 1288.0 [IQR 423.8]kcal and median 1751.5 [IQR 505.3]kcal 

respectively, p<0.001). Carbohydrate, protein and fat consumption proportionately reduced 

during 5-2 IF. Participants had significantly higher energy intake (p<0.001) on non-fast days 

that followed a fast day (1928.4±711.9kcal) compared to non-fast days not following a fast 

day (1316.2±310.0kcal). 55.8% complied with fast day calorie restrictions. 

Conclusion: 5-2 IF was associated with reduced energy intake, but insignificant weight loss 

over a 28-day period. Compliance rate was lower than most previous studies. Participants 

had significantly higher energy intake on non-fast days following fast days suggesting fasting 

may lead to over-compensation. Further research should investigate strategies to improve 

compliance and long-term sustainability of IF diets. 

 

MeSH words: intermittent energy restriction; intermittent fasting; continuous energy 

restriction; weight loss; dieting 

Revised Manuscript with Changes Marked

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



2 
 

Introduction  

Obesity is a global economic health issue and prevalence has nearly doubled since 1980. In 

2013, 30% (2.1 billion people) of the world’s population were estimated as overweight or 

obese which is expected to rise to almost 50% by 2030. 1,2 

‘Dieting’, or restricting energy intake is the foundation of lifestyle interventions for achieving 

weight loss. Traditional approaches include continuous energy restriction (CER) where 

calorie intake is restricted across all days.3 Newer approaches including ‘intermittent fasting’ 

(IF) have grown in popularity. IF describes a diet whereby energy intake is fully or partially 

restricted on a recurring basis ranging from 12 hours to several days.4 Fasting can be self-

determined or prescription of commercial meal replacements with pre-determined quantities 

of macronutrients. 5 Studies have generally reported that energy intake has been 

proportionally reduced across all macronutrients during IF (carbohydrate, protein and fat) 6,7 

with other studies reporting reductions in carbohydrate and fat mainly responsible.8 IF was 

widely considered another ‘fad’ diet, but positive metabolic health effects associated with 

feed/fast cycles triggering biological pathways have been reported in animals, and may 

translate to humans.4,5 

The efficacy of IF as a weight loss diet lack long-term data > 24 months.6,9,10 Outcomes have 

generally been comparable to CER in terms of weight loss and form of IF studied has varied, 

from alternate-day fasting, to fasting two to four days/week.5,6,8,9,11–13 Recent systematic 

reviews and meta-analysis have concluded IF to be associated with greater weight loss than 

CER, 14,15 whilst another reported comparable effects..16 It is suggested that IF weight loss is 

due to overall decreased energy intake, similarly  to CER 17 but may be more desirable for 

lifestyle/flexibility.18 Long-term maintenance of weight-loss has yet been established and if 

inferior, superior or comparable to CER 5 alongside harm.19 Harm from fasting may include 

fatigue, dizziness, hypoglycaemia, adversely performing tasks (e.g. driving) and may put 

individuals at increased risk of developing eating disorders.20 
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‘5-2’ IF or ‘The FastDiet’ 21 involves restricting calorie intake two days/week whilst 

encouraging normal eating patterns on remaining days. Fast days can be flexibly chosen 

and users report easier to adhere to than CER.22 Indeed, compliance with IF fast day 

restrictions has been investigated but varies widely, from 43 to 93%  7,18,23 and impact of 

fasting on dietary patterns/behaviour is of concern.24 Specifically, whether dieters over-

compensate on non-fast days as weight change is comparable to CER. An analysis of 3 

forms of IF in overweight/obese women reported that IF fast days did not lead to over-

compensating on non-fast days. 24 However, the question has not been well-investigated 

since, or in non-obese subjects following 5-2 IF. 

This study aimed to assess participant compliance with 5-2 IF fast day calories restrictions 

alongside changes in energy intake and body weight. Additionally, if 5-2 IF lead to 

increased/compensatory energy intake on non-fast days following fast days. 

Methods 

This study was part of a larger study conducted by Langdon-Daly and colleagues 25 however, 

the focus was on dietary analysis only. Participants were male and female adults (n=52) who 

had decided that they wanted to undertake 5-2 IF but not yet commenced the diet. The study 

recruited participants from a number of different countries including the UK, USA, Australia 

and New Zealand. Participants were included if they were >18yrs old and did not have a 

current or history of an eating disorder or mental health condition. Patients were excluded if 

they were pregnant or suffering from any other health condition that would make fasting 

medically unadvisable. 

Supplementary Figure 1 demonstrates the final sample (n=52). The sample included 

participants with both pre-diet and 5-2 IF data compliant with 2 days fast data within the 7-

day food diary. 180 participant files were received; 65 were excluded due to incomplete data; 

52 due to either pre or post (5-2 IF) diet data not being available; 11 due to participants 

having more or less than 2 fast days in their 7-day food diary. The final sample included 7 
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participants with 6 days instead of 7 days of completed pre diet data but excluded those 

(n=2) with <7 days during the 5-2 stage.  

The study used a within subject’s (repeated measures) design. Participants completed 

measures twice: once at baseline and once after 28 days of 5-2 IF. 

Participants were asked to complete 7-day food diaries for the week prior to commencing 5-

2 IF, and for the last week of the 28 day 5-2 IF period. Food diaries contained instructions on 

recording dietary intake including type of food/fluid, amount, time of day. To increase 

validity/adherence, participants were asked to complete the diary as soon as possible after 

consumption. 

Demographic data was collected by trained researchers including age, gender and ethnicity. 

Baseline weight (kg), height (m) were self-reported prior to commencing 5-2 IF and at the 

end of the 28-day diet period. BMI (kg/m2) was calculated from these data.  

Those expressing interest in the study were contacted by a researcher to arrange an initial 

telephone screening call providing information on the study procedure. If participants were 

interested, an electronic consent form was sent back to researchers. Ethical approval was 

granted by University College London Research Ethics Committee.   

Participants were emailed instructions on how to complete the 7-day diary pre diet and third 

week into 5-2 IF. Participants then began 5-2 IF as described by Mosely & Spencer (2013), 

21 restricting energy intake to 500kcal/day for women or 650kcal/day for men on two ‘fast’ 

days per week whilst eating normally on the remaining five days. Participants were free to 

choose fast days and encouraged to follow 5-2 IF as strictly/loosely as if they had not been 

involved in the study, to provide a ‘free living’ picture.  

Food diaries were analysed by one individual for consistency using Diet Plan 7 (Forest 

Software Ltd, UK). If an item was unavailable, the closest alternative was selected.  
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Raw data was processed using Microsoft Excel (Microsoft Corporation, 2016). Statistical 

analysis was conducted using Analysis Toolpak (Microsoft Excel, 2010). Statistical 

significance was accepted at the 95% confidence interval (p<0.05). Paired t-tests were 

conducted for continuous parametric data including comparing mean energy intake of non-

fast (NF) days following fast (F) days to NF days not following a F day. Paired t-test and 

Mann Whitney tests (for continuous non-parametric data) were used to analyse mean 

energy intake during 5-2 IF compared to pre diet; weight difference from baseline to 1 month 

following 5-2 IF and difference in macronutrient (fat, carbohydrate, protein, alcohol) intake. 

Analysis of macronutrient difference, weight, mean energy intake were analysed as the 

whole group and the compliance group (those who complied with calorie restrictions on the 2 

fast days during 5-2 IF). A margin of 10% was added to the F day restriction for the 

compliance group accounting for over/under-estimating (550kcal/day (female); 715kcal/day 

(male).  For the weight data, one participant was excluded owing to a physiological anomaly 

(15.9kg weight loss). 

Results  

Table 1 shows the participants characteristics. Participants were mainly females (80.8%), 

mean age 44 years. Weight loss following the 28-day period of 5-2 IF was a median of 1.8kg 

(2.8%) ranging from 7.3kg (11.2%) weight loss to 2kg (2.7%) weight gain. Median baseline 

BMI was 27.0kg/m2 ranging from 20.0 to 44.3 kg/m2. 

Table 2 shows mean energy intake of all 7 pre-diet phase days compared with NF days 

following, and not following a F day during 5-2 IF. Participants had significantly higher 

energy intake on NF days following a F day compared to NF days not following a fast day 

(p<0.001). Mean energy intake pre-diet was not significantly different to intake of NF days 

following a F day during 5-2 IF (p=0.49). 

Table 3 shows participants compliance with 5-2 IF fast day calorie restrictions. 42.3% of 

participants complied with the F day calorie restrictions on both fast days which increased to 
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55.8% when a 10% margin of error was applied. 38.5% complied with one of the two fast 

days which decreased to 28.9% when a 10% margin was applied (owing to these 

participants moving into the 2-day compliance group). 19.2% were unable to comply with the 

restrictions on either day which decreased to 15.3% when a 10% margin was applied (owing 

to these participants moving into the 1-day compliance group). 

Table 4 shows weight change from baseline (pre-diet) to 1 month after commencing 5-2 IF. 

Median weight loss was 1.8kg/2.8% ranging from 7.3kg loss to 2kg gain for the whole group 

which was not statistically significant (p=0.22). Similar results were observed for the 

compliance group (median loss 1.8kg, 2.8%), ranging from 7kg loss to 2kg gain which was 

not statistically significant (p=0.65).  

Table 5 shows the changes in energy and macronutrient intake of the pre-diet period 

compared to the 5-2 IF period. Energy intake was significantly lower (p<0.001) during 5-2 IF 

compared to pre-diet for both whole group and compliance group. Fat, carbohydrate and 

protein intake were statistically significantly reduced during 5-2 IF (p<0.001) for the whole 

group and appeared proportionately reduced (Supplementary Figures 2 and 3). For the 

compliance group, statistically significant reductions were observed for fat and carbohydrate 

intake (p<0.001) and protein (p=0.004). A non-significant reduction in alcohol intake was 

observed in the whole group (p=0.40) and compliance group (p=0.22).  

Discussion  

This study aimed to assess participant compliance with 5-2 IF fast day restrictions, changes 

in energy intake and body weight as well as macronutrient profile. We also aimed to assess if 

fasting leads to a higher energy consumption on NF days that followed F days.  

Over the 28-day study period following 5-2 IF, energy intake (kcal) was statistically significantly 

reduced for both the whole and compliance group with macronutrients proportionally reduced. 

Approximately half (42.3-55.8%) complied with F day energy restrictions. Participants 
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consumed significantly more calories on a NF day following a F day compared with not 

following a F day, suggesting over-compensating.  

Overall energy intake was significantly reduced during 5-2 IF, and participants experienced a 

modest amount of weight loss, but this was not significant. This aligns with previous studies 

reporting weight loss after undergoing IF.(6,8,9,11,12,18,26–28) However, the majority of 

studies that have compared IF to CER in overweight/obese individuals, rather than pre-IF diet. 

Therefore this study adds to the literature that energy intake was significantly reduced during 

5-2 IF compared to pre-diet. The median weight loss observed of 1.8kg over the 28-day study 

period equates to an acceptable rate of weight loss of 0.5-1kg/week.29 In addition, these 

results align with rate of weight loss expected by following 5-2 IF (1lb or 0.46kg per week) as 

described by Mosely and Spencer.21 

We reported that carbohydrate, protein and fat consumption were all proportionately reduced 

during 5-2 IF, consistent with previous studies.(6,7) In contrast, Steger and colleagues (2020) 

reported reductions in fat and carbohydrates for CER and IF groups, but protein intake 

remained stable in CER but also reduced in IF.6 It has been reported significant weight loss 

achieved by fasting is characterised by increased protein intake, associated with satiety, 

improving adherence to fast restrictions. 27,28 Further research should assess the impact of 

fasting on satiety, and whether macronutrient ratios have a role here.29 

We found that participants consumed significantly more energy on a NF day following a F 

day, compared to a NF day not following a F day. This was not significantly different to 

intake on a pre-diet day suggesting this may not be significant over-compensation. This 

differs to previous studies reporting that IF did not lead to overcompensating on NF days, 

however, classification of overcompensating is unclear.15 Another study found that IF was 

associated with being 19% below the recommended energy intake on NF days and that no 

significant difference was observed in energy intake on NF days before or after F days, 

compared to other NF days. 21 However, whilst F days did not result in increased energy 

intake on NF days increased feelings of hunger have been reported. 33 Our findings identify 
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that compensatory increases of energy intake on NF days exists during 5-2 IF, and may 

prevent weight loss, aligning with other studies.34–36 Behavioural modifications to prevent 

compensatory eating have been advised to maintain weight loss.37 

Approximately half (55.8%) of participants complied with F day energy restrictions during 5-2 

IF over 28 days in a naturalistic design. This is lower than previous studies reporting 73-93% 

for up to 6 months. 7,23 Conversely, Harvie and colleagues (2011) reported compliance at 

63% (1 month) reducing to 43% (3 months) and 44% (6 months). Additionally, authors report 

that 54% of IF compared to 85% CER participants were planning to continue with the diet 

suggesting long-term adherence to IF is poorer.15 Furthermore, Trepanowski and colleagues 

(2018) 4 reported that dropout rate was highest in the IF group (38%) compared to CER 

group (29%) or no-intervention control group (26%). However, some studies used 

commercial formulas rather than free choice on F days, 23 and information regarding 

methods used to measure compliance vary (from self-reported patient recall to diet history 

conducted by a dietitian) and at times lacking.  

The strengths of this study include the considerations made for analysing self-reported 

dietary intake and ‘free living’ situation. All 104 diet diaries were analysed by a single, 

qualified dietitian with training in dietary analysis and interpretation. Thereby, allowing 

consistency and minimising inaccuracies. In addition, a 10% margin for compliance was 

added, accounting for potential inaccuracy which several studies have not included. 

Furthermore, the ‘free living’ situation allowed flexibility and differs to many IF diets, 

especially those that utilise commercial formula. 

The limitations include self-reported dietary intake where measurement errors and 

inaccuracy can under/overreport, in both recording and analysis.38 Food diaries varied in 

quality e.g. information on portion sizes; dry or cooked; content and recipe of meal/snack 

were not always provided. Diaries were mainly computerised; however, a few were 

handwritten and not always legible meaning some items were left out in the analysis. 
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Weights and heights were self-reported and not standardised e.g. equipment used, time of 

day and open to possible confounding factors e.g. exercise/hydration levels.36 Physical 

activity was not accounted for in this study and could have influenced weight changes. 

IF study duration merits discussion. Our study period of 28-days means long-term 

effectiveness cannot be drawn. A period of at least 10 weeks of 5-2 IF would usually be 

required for significant weight loss. It has been reported that  8 weeks IF duration is required 

to obtain clinically meaningful information with regards to weight loss.40 IF has generally been 

studied <24 months and a general limitation of weight-loss studies is long-term investigation. 

However, the main aim of our study was to examine compliance to 5-2 IF and energy intake 

changes during the diet versus long-term effectiveness.  

Further research with long-term follow up are required investigating compliance, 

sustainability and effectiveness to identify the most suitable 5-2 IF candidates. Future 

studies could consider weighed, real-time food intakes, but these can be burdensome, or 

biomarkers, but these are costly and more invasive. A 10% margin was applied for the 

compliance group, but further studies could develop a tool accounting for residual energy 

adjustments. 35 

Conclusion: 

In conclusion, this study revealed that a 28-day period of following 5-2 IF led to a statistically 

significant reduction in energy intake but not weight loss. Approximately half of participants 

complied with F day calorie restrictions, which is lower than reported in most previous 

studies. Participants consumed significantly more on NF days following F days, suggesting 

over-compensation. Further research should focus on strategies to improve compliance and 

investigate long-term sustainability of IF diets.  
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Table 1: Demographic data of study participants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Values presented as mean ± standard deviation or median and range [Interquartile range; min-max] for non-parametric data.an=1 excluded due 

to anomaly (15.9kg weight loss) 

Table 2: Mean energy intake of NF days following F days during the 5-2 diet  

a
n=23 (n=18 were excluded due to only having 1 NF days following a F day. n=11 were excluded due to non-compliance with F day calories 

restriction +10%. The average of the 2 NF days following a F day was taken and compared to the average of the 3 NF days not following a F day 

during the 5-2 diet and average pre-diet daily kcal intake. Values presented as mean ± standard deviation. *Values with the same superscript (*) 

denote p<0.001 using paired 1 tail ttest.  

Table 3: Compliance with 5-2 IF  

Compliance (n=52) Fast day restriction 

 

Fast day restriction +10% 

Compliance with 2 F days n=22 (42.3%) n=29 (55.8%) 

Compliance with 1 F days n=20 (38.5%) n=15 (28.9%) 

Compliance with 0 F days n=10 (19.2%) n=8 (15.3%) 

Characteristic All subjects (n=52) 

Age (years) 44 ± 11.2  

Gender 

Male 

Female 

 

n=10 (19.2%) 

n=42 (80.8%) 

Height (m) 1.65 [0.1; 1.5-1.9]  

Pre diet weight (kg)a 72.6 [15.4; 48.5-127]  

Pre diet BMI (kg/m2)a 27.0 [5.8; 20.0-44.3]  

Post diet weight (kg)a 70.3 [16.9; 48-122]  

Post diet BMI (kg/m2)a 26.4 [5.6; 19.9-42.7]  

Weight loss during study (kg)a 1.8 [2.2; -2-7.3]  

% weight loss during study (%)a 2.8 [2.5; -2.7-11.2]  

Ethnicity 

White 

Mixed/multiple ethnic groups 

Asian/Asian British 

Black/African/Caribbean/Black British 

Other  

 

n=36 (69.2%) 

n=4 (7.7%) 

n=3 (5.8%) 

n=2 (2.8%) 

n=7 (13.5%) 

Energy intake (kcal) (n=23)a 

NF days following a F day  1928.4 ± 711.9* 

NF days not following a F day  1316.2 ± 310.0* 

Pre-diet  1923.9 ± 417.0 
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n=52. Values presented as n and %. Fast day restriction = 500kcal/day (female); 650kcal/day (male). Fast day restriction +10% = 550kcal/day 

(female); 715kcal/day(male) 

Table 4: Weight changes during 5-2 IF compared to pre-diet 

 Pre-diet (kg) 

 

1 month post 5-2 IF 

(kg) 

Weight loss 

(kg) 

Weight loss (%) 

Whole 

group 

(n=51) a 

72.6 [15.4; 48.5-127]* 70.3 [16.9; 48-122]* 1.8 [2.2; -2-7.3]  2.8 [2.5; -2.7-

11.2]  

Compliance 

group 

(n=29) 

73 [15.7; 48.5-120]** 

 

72.1 [15.0; 48-122]** 

 

1.8 [2.5; -2 -7] 

 

2.8 [3.5; -2.7 -9.7]  

 

Values presented as median [Interquartile range; min-max]  for non-parametric data.* p=0.22 and **p=0.65 denote no significant difference 

reported using 1 tail Mann Whitney test. Compliance group = Fast day restriction +10% = 550kcal/day (female); 715kcal/day(male)
 a

denote n=1 

excluded from analysis due to anomaly identified (15.9kg weight loss) 

Table 5: Macronutrient and energy intake changes during 5-2 IF compared to pre-diet 

Macronutrient   Pre-diet  5-2 IF  

Energy (kJ) Whole group  

(n=52) 

1751.5 [505.3; 774.0-2828.0]*  1288.0 [423.8; 772.0-2532.0]* 

 Compliance 

group (n=29) 

1758.3 ± 390.3* 1398.9 ± 475.9* 

Fat (g) Whole group  

(n=52)  

73.1 [31.8; 20.2-165.9] * 

 

 52.1 [25.2; 27.5-113.9]* 

 Compliance 

group (n=29) 

74.2 ± 22.4 * 

 

56.4 ± 22.6 * 

 

Carbohydrate 

(CHO) (g) 

Whole group  

(n=52)  

193.5 [86.8; 91.2-345.9]* 

 

142.8 [65.9; 57.4-388.9] * 

 Compliance 

group (n=29) 

195.0 ± 51.5 * 

 

147.6 ± 9.0 * 

 

Protein (g) Whole group 

(n=52)  

67.4 [19.0; 23.7-166.9] * 57.6 [12.3; 31.7-122.9] * 

 Compliance 

group (n=29) 

69.1 [17.3; 41.4-166.9] ** 

 

58 [11.5; 42.4-122.9] ** 

 

Alcohol (g) Whole group  

(n=52)  

3.9 [16.8; 0-55.7]  

 

2.6 [13.9; 0-63.7]  

 

 Compliance 

group (n=29) 

2.7 [12.9; 0-55.7]  

 

1.8 [14.8; 0-63.7]  
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Values presented as mean ± standard deviation or median [Interquartile range; min-max] for non-parametric data. Values with the same 

superscript in the same row (*) denote p<0.001 (**) denote p=0.004 using paired 1 tail ttest for parametric data and 1 tail mann-whitney test for 

non-parametric data. Compliance group = Fast day restriction +10% (550kcal/day (female); 715kcal/day (male) 

Supplementary Figure 1: Flow chart to show determination of final sample 
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Supplementary Figure 2: Graph to show the breakdown of macronutrients (g) of the pre-

diet stage compared to the 5-2 IF diet stage 

 

Supplementary Figure 3: Graph to show the breakdown of macronutrients (%) of the pre-

diet stage compared to the 5-2 IF diet stage 
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Remaining 2.8% of energy intake pre-diet and 3.4% 5-2 diet associated with alcohol  
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