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ABSTRACT 
Intermittent fasting (IF) is a method of restricting energy intake or shortening the period of feeding of an individual. It 
is one of the dietary strategies that have been developed to treat overweight and obesity and has become popular and 
widely adopted. IF diets have several different types. Thus, this study aims to review the outcomes of different types 
of IF for practitioners in terms of their nutritional status and quality of life (QoL). Electronic databases (ScienceDirect 
and Wiley Online Library) were used to search for relevant articles. The keywords used were “IF” OR “intermittent 
energy restriction” OR “time-restricted feeding” OR “alternate day fasting” OR “5:2 diet” AND (“energy intake” OR 
“caloric consumption”) AND (“nutritional status” OR “health condition”) AND (“QoL” OR “changes in lifestyle”). 
Nutritional status outcomes highlighted that most people following IF diets were able to reduce weight, fat mass, and 
waist circumferences. IF also improved the lipid profile, fasting blood glucose, insulin, and blood pressure. As for the 
QoL, some studies highlighted improvements in emotional well-being after the trials; however, inconsistent results 
were obtained in terms of the physical activity domain. Different geographical areas covered in the articles reviewed 
might contribute to inconsistent findings related to the physical activity domain and thus become a limitation in this 
review. In conclusion, IF intervention, regardless of type, was able to show improvement in anthropometry and QoL.  

INTRODUCTION
Obesity is no longer a silent “trouble bearer” in today’s 

era. In fact, it is strongly associated with hypertension, heart 
disease, and diabetes mellitus (Powell-Wiley et al., 2021). Based 
on obesity prevalence reported by Jebeile et al. (2022), obesity 
plateaued in many high-income countries before the COVID-19 
pandemic and has risen in middle-income countries. Based on 
gross national income per capita in 2019, Malaysia is classified as 
an upper-middle-income country. According to the National Health 
and Morbidity Survey 2019, Malaysians gained more weight in 
2019, with 52.6% of adults suffering from abdominal obesity, 
a rate higher than 48.6% in 2015. The prevalence of obesity in 
adults also increased from 17.7% (or 3.3 million Malaysians) in 

2015 to 19.7% in 2019. Overweight increased marginally, from 
30% in 2015 to 30.4% in 2019. 

The alarming trend of the obesity epidemic requires 
not only an immediate revision of public health policies but 
also a supportive environment for communities to work toward 
a healthier lifestyle practice (Freire, 2020). Effective health 
promotion intervention is thus appropriate for any age range. This 
requires comprehensive contextual knowledge of the health status 
of the target population and the prevalence of the risk factors for 
which the intervention is directed (Millarini et al., 2019). Along 
with the various dietary strategies developed to treat overweight 
and obesity, intermittent fasting (IF) had been recorded as the 
most preferable dietary method, because it is easy to comply with 
daily life. Energy restrictions are only required intermittently with 
a diet that allows normal eating on a non-fasting day (Mosley 
and Spencer, 2015). The IF diet has gained attention among 
obese people for weight loss management as they have shown 
significant improvements in body composition, cardiometabolic 
profile, emotional eating, quality of life (QoL), vascular function, 
and structure (Lister et al., 2020). IF has been described as periods 
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of voluntary abstinence from food and drink (Patterson et al., 
2015). IF diets also have been associated with both weight loss 
and a reduced risk of various major health conditions (Potter et 
al., 2019) as periods of voluntary abstinence from food and drink 
(Patterson et al., 2015).   

Different types of IF diets promote different approaches 
in terms of calorie intake (Parvaresh et al., 2019) and fasting 
durations (Rynders et al., 2019), which then produce different 
outcomes toward nutritional status (Harvey et al., 2018) and QoL 
of practitioners (Engebretsen et al., 2016). Hence, this study aims 
to review the various types of IF diet approaches and dietary 
outcomes in terms of calorie intake, nutritional status, and QoL.

METHODOLOGY
A systematic literature search was performed based 

on Preferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) guidelines (Fig. 1). The two databases 
used were ScienceDirect and Wiley Online Library, using the 
keywords “IF” OR “intermittent energy restriction (IER)” OR 
“time-restricted feeding (TRF)” OR “alternate day fasting” OR 
“5:2 diet” AND (“energy intake” OR “caloric consumption”) 
AND (“nutritional status” OR “health condition”) AND (“QoL” 
OR “changes in lifestyle”). A total of 1,644 articles were yielded 
throughout the databases. Title/abstract/keywords screening was 
performed independently by the researchers to identify articles of 
interest. 

The inclusion criteria for this review were (1) a published 
retrospective, prospective, or randomized controlled trial study; 

(2) a human-based study; (3) a trial of IF; (4) available data on 
nutritional status and/or QoL. Data such as study population and 
demographics and outcome measures were extracted. Seventh-day 
Adventists and Ramadan fasting are two examples of religious 
practices that are excluded in the present review because their 
eating habits are not health-conscious and are often investigated 
using observational approaches.

RESULTS 
A total of 21 articles were systematically reviewed. Six 

articles were reviewed regarding IER (Table 1); six articles were 
reviewed regarding TRF (Table 2); six articles were reviewed 
regarding alternate days fasting (ADF) (Table 3); and three articles 
were reviewed regarding the 5:2 diet (Table 4). 

In terms of anthropometric parameters, all the IF 
types were able to show a reduction in body weight, waist 
circumference, and body fat mass. The 5:2 diet was the only IF 
reviewed that has two stages in monitoring weight. The first stage 
is to reduce body weight and the second stage is to maintain the 
gained weight. IF, regardless of type, was also able to improve 
diabetic-related parameters [decreases fasting blood glucose, 
increases insulin sensitivity, and improves homeostasis model 
assessment-estimated insulin resistance (HOMA-IR)]. Some 
studies have reported increases in insulin, while some studies 
reported decreases in insulin after IF trials. These increases or 
decreases in insulin might be due to the body trying to control the 
blood glucose of the participants during that time. 

Figure 1. PRISMA flow diagram summarizing the studies identified during the literature search and abstraction 
process.
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After IF trials, the blood pressure of participants generally 
decreased. Only two studies in TRF did not report any changes in 
blood pressure. This might be due to the duration of intervention 
which is less than 2 months, and the focus of the study was not 
on cardio-metabolic parameters. A few studies highlighted that IF 
could affect brain-derived neurotropic factors and gene expression. 
However, recent studies regarding this need more study. In terms 
of QoL, IF improved food intake and appetite. The participants 
stated that the intake of diet after the trials was improved. Other 
than that, improvements in terms of emotional well-being were 
reported after the IF trials regardless of the type of fasting.

DISCUSSION 
This review showed that different types of IF managed 

to have similar effects on nutritional status and QoL. The types 
of IF that have been reviewed were IER, TRF, ADF, and the 5:2 
diet. Ramadan fasting could theoretically be classified as IF as 
it also involves voluntary abstinence from or reduction of some 
or all food, drinks, or both (absolute) for a period of time lasting 
(Lessan and Ali, 2019). However, it could only be done in specific 
months of the year, which is Ramadan month according to the 
Islamic calendar, also known as lunar month in the lunar calendar. 
Therefore, Ramadan fasting was excluded in this review as the 

main focus was the type of fasting that could be done at any time 
throughout the year. 

Each IF was different in terms of its protocol or dietary 
pattern. However, a fixed pattern for calorie intake during fasting 
has yet to be established. A researcher or individual could manage 
their pattern for calorie intake according to their body condition, 
schedule, or research objective. Based on the present review, 
each IF recorded several participants dropping out due to various 
reasons, along with non-compliance with the dietary patterns 
suggested during the trials. The highest dropout rates in IF were as 
follows: IER, 22.2% (Coutinho et al., 2018); TRF, 33.3% (Sutton 
et al., 2018); ADF, 40.4% (Kalam et al., 2019); they were related 
to very low-calorie diets or diets low in carbohydrates (Coutinho 
et al., 2018; Kalam et al., 2019). This finding was supported by 
Hemmingsson et al. (2012), who mentioned a very low-calorie 
diet or low-calorie diet results in 18% and 23% dropout rates 
during commercial weight-loss programs. Therefore, it is best 
to choose a pattern suitable to one’s body condition or to use a 
very low-calorie diet in a 5:2 diet to increase compliance among 
participants. The 5:2 diet is suitable for use on a very low-calorie 
diet because the fasting days only include 2 days per week. This 
diet style might not burden the body too much. 

Table 1 shows that IER could improve the nutritional 
status and QoL. In the IER assessment, most of the nutritional 

Table 1. Summary of IER outcomes in terms of nutritional status and QoL. 

Author Subject overview Duration
Outcome

Nutritional status QoL

Hutchison et al. 
(2019)

Australia, women, n = 55/46; 35–70 
years old 10 weeks

•	 Weight loss, reduced waist circumferences, 
fat mass

•	 Changes in glucose and insulin in IF diet 70% 
of the baseline energy requirement (IF70) 
HOMA-IR improved in IF70 
Fasting insulin increased in IF diet 100% of 
the baseline energy requirement (IF100)

N/A

Wegman et al. 
(2015)

U.S., healthy individual, n = 24/ 22; 
19–30 years old 10 weeks

•	 Increase NAD-dependent deacetylase 
sirtuin-3, mitochondrial, SIRT3 expression 
(+2.71%)

•	 Insulin level reduction (−1.01 µU/m) 
Absence in weight loss

•	 Food intake improved

Zuo et al. (2016) U.S., obesity individual, n = 40/40; 
(mean age = 48.0 ± 1.4) 12 weeks

•	 Weight loss and decreased BMI

•	 Decreassed in heart rate, blood pressure, TG, 
LDL-c, and TC

•	 Physical activity 
improved

•	 Well-balanced diet 
intake

Arciero et al. 
(2016)

New York, obese men (n = 21) and 
women (n = 19), n = 43/40; aged 
18–57 years old

6 months

•	 Reduced weight (10%), total body fat (19%), 
abdominal body mass (25%) and visceral 
adipose tissue, VAT (33%), and increased lean 
body mass (9%)

•	 Fasting glucose dropped by 12% and 7%, 
insulin by 40% and 42% in men and women. 
Resting metabolic rate (RMR) unchanged

•	 Improved metabolism, 
physical activity, and 
hunger ratings

Coutinho et al. 
(2018)

Norway, obese adults, n = 18/14; 
18–65 years old 12 weeks

•	 Reduced weight (12.5%), fat mass (38.5% ± 
2.0%), free-fat mass, (61.5% ± 1.6%)

•	 Improvement in RMR (1,368 ± 55 kcal/day)

•	 Increased physical 
activity

•	  Improved appetite

Barnosky et al. 
(2017)

Chicago, overweight and obese 
subjects, n = 66/60; 18–65 years old 6 months

•	 Reduced weight and fat mass

•	 Improve in circulating insulin-like growth 
factor-1, (p < 0.0001)

•	 Physical activity did not 
change
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status highlighted is the reduction of weight, fat, and waist 
circumferences. One of the studies included by Wegman et al. 
(2015) reported a lack of weight loss. This is due to overeating 
during the feast day that was suggested in the study. Other than 
positive effects on weight management, the studies reviewed 
showed an improvement in blood pressure, cholesterol levels, fat 
levels, and glucose metabolism. As far as QoL is concerned, only 
Hutchison et al.’s (2019) study did not report any outcomes or 
progress in improving the QoL. As for the other four studies, the 
QoL of the participants improved in terms of physical activity, 
eating behavior, and emotional well-being, while Barnosky et al. 
(2017) described that there was no change in physical activity 
even after IER trials. 

Furthermore, shows the effects of different TRF on 
nutritional status and QoL. Three out of six studies showed 
a greater effect on the reduction of body mass, fat, and blood 
pressure. In Lee et al.’s study (2020), no nutritional status data 
were reported at the end of the study. This is because the aim of the 
study is to monitor the level of adherence among elderly people 
aged 65 years and older on TRF dietary assessments instead of 
weight management or any health improvement. As for Sutton et 
al. (2018), there was a lack of weight loss due to a short 4-day TRF 
intervention trial. According to the study, no change in body weight 
was due to the reduction in glycogen levels and the accompanying 
loss of water weight resulting from the longer duration of fasting 
on the TRF schedule. The suggested diet assessments enhance 

Table 2. Summary of TRF the outcomes in terms of nutritional status and QoL.

Author Subject overview Duration
Outcome

Nutritional status QoL

Lee et al. (2020) US, overweight adult,  
n = 10/9; 65 and older 4 weeks N/A

•	 Feeling discomfort in 
doing daily activities but 
manageable

Moro et al. (2016)
Italy, resistance-trained 
male, n = 34/34; (age 
29.21 ± 3.8)

8 weeks

•	 Significant decrease in fat mass (−16.4%), 
blood glucose (−10.72 ± 2.0 mg/dl), insulin 
levels (−1.01 ± 0.3 ng/ml)

•	 Adiponectin increase, leptin decrease

•	 Triiodothyronine decreased

•	 Improvement in HOMA-IR

•	 Increase strength by 
working out or any 
physical activity

Sutton et al. (2018)
US, men with prediabetes, 
n = 12/8; (aged 56 ± 9 
years)

5 weeks

•	 Improved insulin sensitivity and beta-cell 
responsiveness by 14 ± 7 U/mg

•	 SBP and DBP lowered by 11 ± 4 mmHg and 
10 ± 4 mmHg, respectively

•	 Plasma levels of 8-isoprostane decreased (by 
11 ± 5 pg/ml)

•	 Improved appetite

McAllister et al. (2020)
US, obese and overweight 
men, n = 22/21; (aged 22 ± 
2.5years)

28 days

•	 Reduction in body mass (p < 0.001)

•	 Ad libitum: fat percentage (−14.5% ± 4.3%), 
fat mass (−25.7 ± 19.3 kg), SBP (−119 ± 11 
mmHg)

•	 Isocaloric: fat percentage (−13.6% ± 4.2%), 
fat mass (−16.4 ± 8.2 kg), SBP (−114 ± 10 
mmHg)

•	 Improved food intake

Jamshed et al. (2019)
Birmingham, overweight 
adults, n = 11/11; 20–45 
years old

4 days

•	 Decreased mean 24-hour glucose levels 
by 4 ± 1 mg/dl (p = 0.0003) and glycemic 
excursions by 12 ± 3 mg/dl (p = 0.001)

•	 Increase brain-derived neurotropic factor, 
BNDF (p = 0.10)

•	 Increased expression of mammalian target of 
rapamycin (p = 0.007)

Altered the diurnal patterns in 
cortisol and the expression of 
several circadian clock genes (p 
< 0.05)

Anton et al. (2019)
US, overweight adults, n 
= 10/9; 65 years old and 
older

4 weeks •	 Weight loss was 2.6 kg (p < 0.01)

•	 Increase in walking speed 
of 0.04 m/seconds

•	 Improvements of 5%–8% 
in the mental and physical 
health domains of the 
SF-12

•	 Improved perceptions 
of physical function and 
ability to perform daily 
activities.
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Table 3. Summary of ADF outcomes in terms of nutritional status and QoL.

Author Subject overview Duration
Outcome

Nutritional status QoL

Bhutani et al. (2018)
Chicago, overweight and 
obese adults, n = 65/44; 
18–65 years old

1 year

•	 1st 6 months: 6% weight loss, HDL-c 
increase (6.2 mg/dl)

•	 2nd 6 months: weight maintained, LDL-c 
increase (11.5 mg/dl)

•	 Improvement in physical 
component QoL

Kalam et al. (2019)
Chicago, pre-menopausal or 
postmenopausal women, n = 
52/31; 18–65 years old

6 months

•	 1st 3 months: Body weight (−5.5 % ± 
0.5%), fat mass (p < 0.01) and lean mass 
decreased (p = 0.01)

•	 HDL-c decreased (p = 0.01),

•	 DBP decreased (−5 ± 3 mm Hg),

•	 Fasting insulin decreased (−16% ± 6%)

•	 2nd 3 months: TC (−6 % ± 2%) and LDL 
-c (8 % ± 3%) reduced, SBP decreased 
(−7 ± 3 mmHg)

•	 Improve in physical 
activity by achieving 8,000 
steps/day

Parvaresh et al. 2019)
 Iran, patient with metabolic 
syndrome (Mets), n = 35/35; 
25–60 years old

8 weeks

•	 Reduction in body weight (−4.1 ± 3.65 
kg), waist circumference (−4 ± 4.09 cm),

•	 SBP reduction (−13 ± 4.0 mmHg), 
fasting plasma glucose (−5 ± 6.82 mg/dl)

•	 Improvement in physical 
activity and eating 
behaviors

Catenacci et al. (2016) Colorado, adults with obesity, 
n = 14/13; 18–55 years old 8 weeks •	 Decreased in body weight (−8.2 ± 0.9 

kg), fat mass (−0.4 ± 0.8 kg) N/A

Dayanand (2018) US, obese participants, n = 
17/17; 18–65 years old 12 months

•	 Body weight change by month 12 ranged 
from +3.7% to −4.7% (mean −0.9% ± 
0.6%) in the low-weight-loss group, and 
−5.5% to −17.5% (mean −9.9% ± 1.1%) 
in the high-weight-loss group

•	 Eating behavior traits: 
hunger rating decreased 
and fullness rating 
increased

Trepanowski et al. 
(2018)

Chicago, overweight and 
obese men and women, n = 
34/28; 18–65 years old

24 weeks

•	 Reduction in weight by −7.3% ± 0.9% 
than the control group

•	 Reduction in VAT       (−24 % ± 4%)

•	 The fat-free mass: total mass ratio 
increased (0.03 % ± 0.00)

•	 Reduction in insulin (−42 % ± 12%), 
HOMA-IR (−45 % ± 13%), and leptin 
(−18 % ± 6%)

•	 The physical activity of 
the participants does not 
increase throughout the 
trials

Table 4. Summary of the 5:2 outcomes in terms of nutritional status and QoL.

Author Subject overview Duration
Outcome

Nutritional status QoL

Conley et al. (2018) Australia, male war veteran, n 
= 24/23; 55–57 years old 6 months

•	 Reduction in weight (−5.3 ± 3.0 kg) and 
waist circumference (−8 ± 10 cm)

•	 Reduction in SBP (14 mmHg)

•	 Improvement in psycho-
social score

Fitzgerald et al. (2018) US, Multiple sclerosis patient, 
n = 24/23; 18–50 years old 8 weeks

•	 Weight loss at the end of trials

•	 Reduction in fat and lean mass with 
−119.8 g/week.

•	 Decline in cholesterol level

•	 Improvement in 
emotional well-being 
scores

Antoni et al. (2020) Europe, obese patient, n = 
99/27; 18–65 years old 6 months

•	 Reduction in weight by 2.0% ± 0.4%

•	 Waist circumferences reduction by −1.6 
cm and fat mass reduction by −2.7 kg

•	 HDL-c (p = 0.007) and TG (p = 0.008) 
increased.

•	 SBP reduction (− 8.6 mmHg)

N/A
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participants’ QoL by enhancing their mental health and daily 
dietary intake, encouraging them to maintain a well-balanced diet 
throughout their daily lives. There has also been an improvement 
in the physical activity of the participants in terms of endurance 
during a workout, walking steps, and physical function. Based 
on the studies that have been reviewed, it can be concluded that 
the TRF diet intervention does improve the nutritional status and 
QoL even in a short study, especially among obese and overweight 
participants.

Based on this review, the ADF studies showed positive 
results in the nutritional status, especially in the reduction of body 
weight after the trials in Table 3. In Kalam et al.’s study (2019), 
an ADF low-carbohydrate diet was implemented in subjects and 
appeared to be effective in helping individuals maintain their 
weight loss. The study duration of Parvaresh et al. (2019) and 
Catenacci et al. (2016) is the same as that of 8 weeks. Therefore, 
the differences might be due to the different types of subjects. 
While Catenacci et al. (2016) used obese people without any 
cardiometabolic disorders as their subjects, Parvaresh et al. 
(2019) used metabolic syndrome patients who were actively 
receiving medical treatment. Hence, the study of Parvaresh et 
al. (2019)  failed to demonstrate any significant changes in body 
mass index (BMI), triglycerides (TGs), low-density lipoprotein 
(LDL-c), high-density lipoprotein (HDL-c), and fasting insulin in 
the participants due to their characteristics of metabolic syndrome 
conditions. Only one study did not report any outcomes on the 
QoL of the participants following the ADF trials. This may be 
due to the objective of the study and different dietary assessments 
and the duration of the trials. Most of the reported QoL in the 
ADF studies showed improvement in physical activity and eating 
behavior.

Table 4 shows that the 5:2 diet is effective in weight 
loss, waist circumference, and body fat. All three studies reviewed 
reported positive improvement in weight management as there 
was a positive outcome on weight loss among participants at 
the end of the trials. Besides, the chosen article also highlighted 
that the 5:2 diet also increases the HDL-c level and TGs, while it 
reduces the total cholesterol (TC) after 8 weeks of trials. In terms 
of QoL, the 5:2 diet seems to improve the psychosocial score and 
emotional well-being. 

Moreover, four types of IF methods were found to be 
able to reduce body weight, waist circumference, and fat mass. 
Overall, of the 21 articles reviewed, three articles (one IER study 
and two TRF studies) reported an absence or did not include 
weight loss in the finding. This is because the objectives of their 
study are not mainly focusing on weight loss. The remaining 
articles mentioned the positive effect of IF on weight loss. 
However, weight loss was normally only significant among obese 
and overweight participants. A study by Wegman et al. (2015) 
among healthy individuals showed a general lack of weight loss. 
This finding was supported by Ooi and Pak (2019), who stated that 
healthy but slightly overweight adults who underwent intervention 
for 3 weeks only lost 1.3 kg on average and the results obtained 
did not significantly differ from the baseline weight. Also, it has 
been mentioned that intermittent fasting is an effective strategy 
for the treatment of overweight and obesity (Harris et al., 2018).  
Therefore, since all types of IF are able to show positive effects on 
weight loss, this diet intervention is approachable for overweight 

or obese individuals to reduce weight. In addition, IF also has 
several undemanding protocols for any individual to plan their diet 
without interfering with their daily activity. 

Moreover, some studies also mentioned the reduction in 
blood pressure after the IF intervention. There were five studies 
that reported a reduction in blood pressure after the IF intervention. 
This finding then was supported by Sutton et al. (2018) in Table 2, 
which detected the same finding among prediabetic men after 5 
weeks of TFR intervention. During the first 3 months of ADF, 
the diastolic blood pressure (DBP) decreased (−5 ± 3 mmHg) 
and the second 3 months showed a reduction in systolic blood 
pressure (SBP) (−7 ± 3 mmHg) (Kalam et al., 2019). Parvaresh 
et al.’s study (2019), which focused on ADF, once again proved 
that this protocol can reduce systolic pressure (−13 ± 4.0 mmHg). 
IF is somewhat able to stimulate brain-derived neurotrophic 
factor, which is mainly produced in response to the activation of 
glutamatergic receptors that increase the activity of the cholinergic 
neurons of the cerebrospinal stem and trigger the mechanism of 
low blood pressure (Malinowski et al., 2019). Therefore, it shows 
that different types of IF yielded similar results in the reduction of 
blood pressure.  

This review has also shown that three types of IF 
methods (IER, TRF, and ADF) reported similar results in lowering 
fasting blood glucose and improving insulin sensitivity or 
improving HOMA-IR. This finding is in line with what Grajower 
and Horne (2019) reported in their review paper that after a period 
of fasting, insulin sensitivity goes up and insulin levels go down, 
leading to better glucose levels both before and after a meal. The 
authors also highlighted that as insulin induces adipose tissue 
growth, there is less propensity to weight gain and potentially even 
weight loss. IF lowers insulin levels by reducing the frequency 
of eating at once, lessening insulin spikes, and reducing overall 
insulin levels. Reduction in insulin spikes then increases body 
insulin sensitivity because if the body undergoes frequent insulin 
spikes, it will become accustomed to insulin. As mentioned in the 
above paragraph, IF can reduce adiposity. This also affects insulin 
sensitivity, as IF can “reprogram” body metabolism. 

 Additionally, three types of IF methods (IER, ADF, and 
5:2 diet) led to improvements in lipid profiles. The duration taken 
by studies that gave an impact on lipid profiles is mostly 2 months 
and above. Six studies from three types of IF found improvements 
in lipid profiles involved with limited calorie intake or alteration 
of calorie intake with a meal replacement. The pattern of calorie 
intake, duration of the trial, and focus of the study might be the 
reason why TRF was unable to highlight improvements in lipid 
profiles. Some TRF studies had a duration of less than 2 months, 
while one study by Moro et al. (2016) which had a duration of 
over 2 months on resistance-trained males did not involve calorie 
restrictions during fasting, resulting in a lack of improvement in 
lipid profile. Excluding the TRF study, IF can be concluded to 
have an improved lipid profile. IF may increase apolipoprotein A 
and apolipoprotein B, which can increase serum HDL-c, since apo 
A is a precursor of HDL (Hammouda et al., 2013). Other than that, 
IF that helps people lose weight may also help improve their lipid 
profiles (Santos and Macedo, 2018). 

Nevertheless, IF does not have concrete evidence 
for improving physical activity. This review recorded some 
improvement in physical activity, especially in walking speed and 
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increasing walking steps in three types of IF methods (IER, TRF, 
and ADF). However, some studies from these IF categories also 
found no significant changes in physical activity. Current studies 
regarding physical performance indicators and IF also documented 
unclear findings, with some reporting decreased performance, 
while others found no significant effects (Zouhal et al., 2020). 
The articles included in this review consisted of several types of 
participants (obese, overweight, well-trained male, prediabetes), 
and the duration of each study was also different, as was the 
pattern for each IF. This might contribute to inconsistent findings. 
Different outcomes regarding physical activity parameters could 
be due, at least in part, to differences in how the experiments were 
set up, how strict the calorie restriction was, how long it lasted, and 
the characteristics of people who took part (Zouhal et al., 2020).

This shows that IF is a flexible and approachable method 
to improve body health and is not only applicable to achieve weight 
loss. Different types of IF methods may yield similar results in 
terms of weight loss and other nutritional health status. However, 
the finding regarding the QoL in terms of the physical domain is 
still unclear. This provides an opportunity for other researchers to 
study the association between IF and QoL parameters. Also, IF 
diets like the ones above have been studied a lot by scientists from 
all over the world. 

CONCLUSION 
In conclusion, calorie intake patterns for all four types of 

IF methods were different and without a fixed protocol. The pattern 
still can be adjusted to comply with one’s daily needs or objectives of 
fasting. All types of IF offered similar results in terms of nutritional 
status. IF protocol regardless of type showed improvements in 
weight loss and reductions in waist circumference and fat mass, 
especially in overweight and obese participants. Other than that, 
in terms of biochemical assessment, IF protocols, regardless of 
type, offered similar findings. IF was able to improve lipid profile, 
fasting blood glucose, insulin, and blood pressure. However, to gain 
significant improvement in these parameters, the duration of fasting 
plays a crucial role. IF intervention for at least 2 months and calorie 
restrictions were able to show significant results. 

In terms of QoL, IF showed a positive improvement 
in emotional well-being. Most studies that were reviewed 
which included the emotional well-being parameter showed 
improvements within 2 months. However, the four types of IF that 
have been reviewed showed inconsistent results in the physical 
activity domain for QoL. Some studies have shown that IF is able 
to improve physical activity, and some showed the opposite or 
no changes at all. Different geographical areas that influence the 
climate and later the physical activity domain might contribute to 
inconsistent outcomes. In conclusion, different types of IF showed 
similar results in terms of nutritional status and certain aspects of 
QoL. IF, regardless of the type, is able to improve anthropometry 
parameters such as weight, waist circumference, and body fat. It 
also showed promising results in cardiometabolic parameters and 
emotional well-being. 

AUTHOR CONTRIBUTIONS
All authors made substantial contributions to the 

conception and design, acquisition of data, or analysis and 
interpretation of data; took part in drafting the article or revising 

it critically for important intellectual content; agreed to submit 
to the current journal; gave final approval of the version to be 
published; and agree to be accountable for all aspects of the work. 
All the authors are eligible to be an author as per the international 
committee of medical journal editors (ICMJE) requirements/
guidelines.

FINANCIAL SUPPORT
Financial support was obtained from Universiti Malaysia 

Terengganu: Talent and Publication Enhancement- Research Grant 
(TAPE-RG Vote 55238).

CONFLICTS OF INTEREST
The authors declare that they have no conflicts of interest. 

ETHICAL APPROVALS
Ethical approval was obtained from Universiti Malaysia 

Terengganu: UMT/JKEPM/2022/96.

DATA AVAILABILITY
All data generated and analyzed are included in this 

research article.

PUBLISHER’S NOTE
This journal remains neutral with regard to jurisdictional 

claims in published institutional affiliation.

REFERENCES 
Anton SD, Lee SA, Donahoo WT, McLaren C, Manini T, 

Leeuwenburgh C, Pahor M. The effects of time restricted feeding on 
overweight, older adults: a pilot study. Nutrients, 2019; 11(7):1–9.

Antoni R, Johnston KL, Steele C, Carter D, Robertson MD, 
Capehorn MS. Efficacy of an intermittent energy restriction diet in a primary 
care setting. Eur J Nutr, 2020; 59(6):2805–12; https://doi.org/10.1007/
s00394-019-02098-y

Arciero PJ, Edmonds R, He F, Ward E, Gumpricht E, Mohr A, 
Astrup A. Protein-pacing caloric-restriction enhances body composition 
similarly in obese men and women during weight loss and sustains efficacy 
during long-term weight maintenance. Nutrients, 2016; 8(8):1–19.

Barnosky A, Kroeger CM, Trepanowski JF, Klempel MC, 
Bhutani S, Hoddy KK, Varady KA. Effect of alternate day fasting on markers 
of bone metabolism: an exploratory analysis of a 6-month randomized 
controlled trial. Nutr Healthy Aging, 2017; 4(3):255–63.

Bhutani S, Hoddy KK, Gabel K, Freels S, Rigdon J, Rood 
J, Ravussin E. Effect of alternate-day fasting on weight loss, weight 
maintenance, and cardioprotection among metabolically healthy obese 
adults. JAMA Intern Med, 2018; 177(7):930–8.

Catenacci VA, Pan Z, Ostendorf D, Brannon S, Gozansky 
WS, Mattson MP, Troy Donahoo W. A randomized pilot study comparing 
zero-calorie alternate-day fasting to daily caloric restriction in adults with 
obesity. Obesity, 2016; 24(9):1874–83.

Conley M, Le Fevre L, Haywood C, Proietto J. Is two days of 
intermittent energy restriction per week a feasible weight loss approach in 
obese males? A randomised pilot study. Nutr Diet, 2018; 75(1):65–72.

Coutinho SR, Halset EH, Gåsbakk S, Rehfeld JF, Kulseng B, 
Truby H, Martins C. Compensatory mechanisms activated with intermittent 
energy restriction: a randomized control trial. Clin Nut, 2018; 37(3):815–23.

Dayanand K. HHS public access. Physiol Behav, 2018; 
176(5):139–48.

Engebretsen S, Sorrells R, Yi-Frazier JP, Early KB. Longitudinal 
quality of life improvement in underserved rural youth with obesity. Obes 
Sci Pract, 2016; 2(4):444–55.



Hafizi et al. / Journal of Applied Pharmaceutical Science 13 (11); 2023: 024-031 031

Fitzgerald KC, Vizthum D, Henry-Barron B, Schweitzer A, 
Cassard SD, Kossoff E, Mowry EM. Effect of intermittent vs. daily calorie 
restriction on changes in weight and patient-reported outcomes in people 
with multiple sclerosis. Mult Scler Relat Disord, 2018; 23(May):33–9.

Freire R. Scientific evidence of diets for weight loss: different 
macronutrient composition, intermittent fasting, and popular diets. 
Nutrition, 2020; 69:110549.

Grajower MM, Horne BD. Clinical management of intermittent 
fasting in patients with diabetes mellitus. Nutrients, 2019; 11(4):873.

Hammouda O, Chtourou H, Aloui A, Chahed H, Kallel C, Miled 
A, Chamari K, Chaouachi A, Souissi N. Concomitant effects of Ramadan 
fasting and time-of-day on apolipoprotein AI, B, Lp-a and homocysteine 
responses during aerobic exercise in Tunisian soccer players. PLoS One, 
2013; 11:8.

Harris L, Hamilton S, Azevedo LB, Olajide J, De Brún C, Waller 
G, Ells L. Intermittent fasting interventions for treatment of overweight and 
obesity in adults: a systematic review and meta-analysis. JBI Database Syst 
Rev Implement Rep, 2018; 16(2):507–47.

Harvey J, Howell A, Morris J, Harvie M. Intermittent energy 
restriction for weight loss: spontaneous reduction of energy intake on 
unrestricted days. Nutr Food Sci, 2018; 6(3):674–80.

Hemmingsson EJ. Weight loss and dropout during a commercial 
weight-loss program including a very-low-calorie diet, a low-calorie diet, 
or restricted normal food: observational cohort study. Am J Clin Nutr, 2012; 
95(5):953–61.

Hutchison AT, Liu B, Wood RE, Vincent AD, Thompson CH, 
O’Callaghan NJ, Heilbronn LK. Effects of intermittent versus continuous 
energy intakes on insulin sensitivity and metabolic risk in women with 
overweight. Obesity, 2019; 27(1):50–8.

Jamshed H, Beyl RA, Manna DLD, Yang ES, Ravussin E, 
Peterson CM. Early time-restricted feeding improves 24-hour glucose 
levels and affects markers of the circadian clock, aging, and autophagy in 
humans. Nutrients, 2019; 11(6):3–5.

Jebeile H, Kelly AS, O’Malley G, Baur LA. Obesity in children 
and adolescents: epidemiology, causes, assessment, and management. Lancet 
Diabetes Endo, 2022; 351–65. doi: 10.1016/S2213-8587(22)00047-X.

Kalam F, Gabel K, Cienfuegos S, Wiseman E, Ezpeleta M, 
Steward M, Varady KA. Alternate day fasting combined with a low-
carbohydrate diet for weight loss, weight maintenance, and metabolic 
disease risk reduction. Obes Sci Pract, 2019; 5(6):531–9.

Lee SA, Sypniewski C, Bensadon BA, McLaren C, Donahoo 
WT, Sibille KT, Anton S. Determinants of adherence in time-restricted 
feeding in older adults: lessons from a pilot study. Nutrients, 2020; 12(3):1–
10.

Lessan N, Ali T. Energy metabolism and intermittent fasting: the 
Ramadan perspective. Nutrients, 2019; 11(5):1192; https://doi.org/10.3390/
nu11051192.

Lister NB, Jebeile H, Truby H, Garnett SP, Varady KA, Cowell 
CT, Collins CE, Paxton SJ, Gow ML, Brown J, Alexander S, Chisholm 
K, Grunseit AM, Aldwell K, Day K, Inkster MK, Lang S, Baur LA. Fast 
track to health — intermittent energy restriction in adolescents with obesity. 
A randomised controlled trial study protocol. Obes Res Clin Pract, 2020; 
14(1):80–90.

Malinowski B, Zalewska K, Węsierska A, Sokołowska MM, 
Socha M, Liczner G, Pawlak-Osińska K, Wiciński M. Intermittent fasting 
in cardiovascular disorders-an overview. Nutrients, 2019; 11(3):673.

McAllister MJ, Pigg BL, Renteria LI, Waldman HS. Time-
restricted feeding improves markers of cardiometabolic health in physically 
active college-age men: a 4-week randomized pre-post pilot study. Nutr 
Res, 2020; 75:32–43; https://doi.org/10.1016/j.nutres.2019.12.001

Millarini V, Caini S, Allamani A, Ermini I, Querci A, Masala G, 
Fabbri S. Prevalence and co-occurrence of unhealthy lifestyle habits and 
behaviours among secondary school students in Tuscany, central Italy. Public 
Health, 2019; 166:89–98; https://doi.org/10.1016/j.puhe.2018.10.008

Moro T, Tinsley G, Bianco A, Marcolin G, Pacelli QF, Battaglia 
G, Palma A, Gentil P, Neri M, Paoli A. Effects of eight weeks of time-
restricted feeding (16/8) on basal metabolism, maximal strength, body 

composition, inflammation, and cardiovascular risk factors in resistance-
trained males. J Transl Med, 2016; 14(1):290.

Mosley M, Spencer M. The fast diet-revised & updated: lose 
weight, stay healthy, and live longer with the simple secret of intermittent 
fasting. Simon and Schuster, New York, NY, 2015.

Ooi SL, Pak SC. Short-term intermittent fasting for weight 
loss: a case report. Cureus, 2019; 11(4):e4482; https://doi.org/10.7759/
cureus.4482

Parvaresh A, Razavi R, Abbasi B, Yaghoobloo K, Clark CCT. 
Complementary therapies in medicine modified alternate-day fasting vs 
calorie restriction in the treatment of patients with metabolic syndrome: a 
randomized clinical trial. Complement Ther Med, 2019; 47(May):102187; 
https://doi.org/10.1016/j.ctim.2019.08.021

Patterson RE, Laughlin GA, LaCroix AZ, Hartman SJ, Natarajan 
L, Senger CM, Martínez ME, Villaseñor A, Sears DD, Marinac CR, Gallo 
LC. Intermittent fasting and human metabolic health. J Acad Nutr Diet, 
2015; 115(8):1203–12.

Potter C, Griggs RL, Brunstrom JM, Rogers PJ. Breaking the 
fast: meal patterns and beliefs about healthy eating style are associated 
with adherence to intermittent fasting diets. Appetite, 2019; 133(October 
2018):32–9.

Powell-Wiley TM, Poirier P, Burke LE, Després JP, Gordon-
Larsen P, Lavie CJ, Lear SA, Ndumele CE, Neeland IJ, Sanders P, St-Onge 
MP. Obesity and cardiovascular disease a scientific statement from the 
American heart association. Circulation, 2021; 143(21):984–1010. 

Rynders CA, Thomas EA, Zaman A, Pan Z, Catenacci VA, 
Melanson EL. Effectiveness of intermittent fasting and time-restricted 
feeding compared to continuous energy restriction for weight loss. 
Nutrients, 2019; 11(10); https://doi.org/10.3390/nu11102442.

Santos HO, Macedo RCO. Impact of intermittent fasting on 
the lipid profile: assessment associted with diet and weight loss. Clin Nutr 
ESPEN, 2018; 24:14–21.

Sutton EF, Beyl R, Early KS, Cefalu WT, Ravussin E, Peterson 
CM. Early time-restricted feeding improves insulin sensitivity, blood 
pressure, and oxidative stress even without weight loss in men with 
prediabetes. Cell Metab, 2018; 27(6):1212–21.

Trepanowski JF, Kroeger CM, Barnosky A, Klempel M, 
Bhutani S, Hoddy KK, Varady KA. Effects of alternate-day fasting or daily 
calorie restriction on body composition, fat distribution, and circulating 
adipokines: secondary analysis of a randomized controlled trial. Clin Nutr, 
2018; 37(6):1871–8; https://doi.org/10.1016/j.clnu.2017.11.018

Wegman MP, Guo MH, Bennion DM, Shankar MN, Chrzanowski 
SM, Goldberg LA, Brantly ML. Practicality of intermittent fasting in 
humans and its effect on oxidative stress and genes related to aging and 
metabolism. Rejuvenation Res, 2015; 18(2):162–72.

Zuo L, He F, Tinsley GM, Pannell BK, Ward E, Arciero PJ. 
Comparison of high-protein, intermittent fasting low-calorie diet and 
heart healthy diet for vascular health of the obese. Front Physiol, 2016; 
7(AUG):1–13.

Zouhal H, Saeidi A, Salhi A, Li H, Essop MF, Laher I, Rhibi F, 
Amani-Shalamzari S, Ben Abderrahman A. Exercise training and fasting: 
current insights. Open Access J Sports Med, 2020; 11:1–28.

How to cite this article: 
Hafizi NA, Azhari NS, Ali A, Zakaria NS, Yusof HM. 
Outcomes of different types of intermittent fasting for 
practitioners in terms of nutritional status and quality of 
life: A systematic review. J Appl Pharm Sci, 2023; 13(11): 
024–031.




