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Does an alternate-day modified
fasting diet improve premenstrual
syndrome symptoms and
health-related quality of life in
obese or overweight women with
premenstrual syndrome? A
randomized, controlled trial

Saeedeh Hosseini Hooshiar!, Akram Yazdani? and
Sadegh Jafarnejad™

!Research Center for Biochemistry and Nutrition in Metabolic Diseases, Kashan University of Medical
Sciences, Kashan, Iran, 2Department of Biostatistics and Epidemiology, School of Public Health,
Kashan University of Medical Sciences, Kashan, Iran

Background: Premenstrual syndrome disorder (PMS) is a condition that affects
health-related quality of life (HRQoL) and encompasses a variety of symptomes,
including psychological, physical, and behavioral symptoms. Some evidence
suggests that an increase in body mass index (BMI) can reduce both HRQoL
and menstrual quality. This is because the body fat tissue can affect menstrual
cycles by changing the estrogen/progesterone ratio. This study investigated
the impact of two diets alternate-day modified fasting (ADMF) and daily calorie
restriction (DCR) — on PMS syndrome and HRQoL.

Methods: The study was a randomized controlled, open-label trial that lasted for
8 weeks and involved 60 obese/overweight women. Participants were recruited
from the Health Service Centers of Kashan University of Medical Sciences using
simple random sampling. The study compared the impact of the ADMF and DCR
diets on HRQoL and PMS symptoms. Patients were classified based on their
BMI and age and then allocated to either the intervention (ADMF) or control
(DCR) group using a random numbers table. The study measured HRQol, PMS
severity, weight, BMI, body fat mass, waist circumference, fat-free mass, and
skeletal muscle mass before and after the study. The study had an almost 18%
dropout rate.

Results: Significant improvements were observed in mood lability (p = 0.044)
and expressed anger (p <0.001) in relation to PMS symptoms. However, no
significant differences were detected in the changes of other COPE subscales.
The ADMF diet had a significant impact on the 12-item Short-Form Health
Survey (SF-12) total score (p <0.001) and physical function subscales (p = 0.006)
as well as mental health (p <0.001) when compared to the control diet. This
implies that the ADMF diet increased both SF-12 total score and its subscales.
The intervention led to improvements in HRQoL, physical function, and mental
health. Additionally, significant improvements in BMI and weight were observed
between the two groups pre- and post-study (p <0.001). Anthropometric
data, including body fat mass and waist circumference, showed a significant
improvement (p <0.001 and p = 0.029, respectively) before and after the study.
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However, there were no significant changes in fat-free mass (p =0.936) and
skeletal muscle mass (p = 0.841) between the two groups.

Conclusion: The study suggested that ADMF can improve HRQoL, mood lability,
and expressed anger. It also showed that ADMF can reduce waist circumference,

weight, and body fat mass in obese/overweight women.

Clinical Trial

Registration: The Iranian Registry of Clinical Trials

(IRCT20220522054958N1).
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Introduction

PMS is a common health issue among women of childbearing age,
which greatly affects their quality (1). This disorder not only impacts
women’s psychological health and social relationships but also reduces
their work performance due to its physical and behavioral symptoms
(2). PMS typically occurs during the luteal phase of the menstrual
cycle (3). The prevalence of this disorder is 47.8% worldwide (4), while
in Iran, it ranges from 33 to 48% (5). Women with PMS may
experience various symptoms, including behavioral, emotional, and
physical signs such as depression, isolation, irritability, and bloating
(6). While the exact causes of PMS are still unclear, various factors are
known to contribute to this condition (7). Age, family history, taking
contraceptive pills, smoking, stress, BMI, exercise, and dietary habits
are some of the factors that can lead to menstrual problems (8).
Therefore, different strategies have been suggested to manage PMS,
such as medications, specific supplements, dietary recommendations,
psychological methods, and exercise. Research is ongoing to find more
effective and safer treatments (9).

Dietary interventions can be safe and effective strategies for
managing PMS (10). Research suggests that menstrual disorders are
linked to obesity (11). In a study by Ju et al. (12), it was found that
overweight/obese and underweight women suffer from menstrual
disorders more than normal-weight women. High levels of
prostaglandins have been associated with menstrual problems (13),
and the levels of body fat can impact the menstrual cycle and normal
ovulation, potentially leading to menstrual disorders (14). Obesity can
also alter the function of neurotransmitters that affect progesterone
and estrogen hormones (15). Studies have shown that every unit of
increased BMI increases the risk of PMS by 3% (16). It is possible that
abnormal menstruation and irregular ovulation can affect the
estrogen/progesterone ratio, leading to an increase in prostaglandins
and thus menstrual disorders (17).

Additionally, changes in the levels of progesterone and estrogen
during the menstrual cycle may affect brain chemicals such as
serotonin, which can influence mood (18). Research has also linked
obesity and overweight to reduced quality of life in various populations
(19). Quality of life refers to a subjective sense of overall wellbeing and
satisfaction with life. HRQoL (health-related quality of life) is a tool
that can help assess the functional impact of diseases and has high
acceptability (20). Studies have found that the most common problems
experienced by young women are related to menstruation (21).
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Calorie restriction has been suggested as the primary treatment
for overweight or obese individuals (22). However, patients have
low adherence to common calorie restriction diets as they need to
be followed daily (23). Intermittent fasting diets have been
proposed as an alternative weight loss method and have been
shown to improve metabolic health (24). Among various
intermittent fasting methods, alternate-day modified fasting
(ADMF) has been shown to reduce body weight by 3-7% in
2-3 months (25). However, it is unclear how the ADMF or calorie
restriction diets affect body composition and anthropometric
indices (22). Trepanowski et al. (22, 26) found that intermittent
fasting can improve waist circumference more than usual calorie
restriction diets but can decrease weight similarly to common
diets. Some studies suggest that intermittent fasting diets decrease
visceral fat and preserve muscle mass compared to daily calorie
restriction diets (27). Other evidence shows that both intermittent
fasting and daily calorie restriction diets increase muscle mass and
do not change visceral fat tissue (22). Hutchison et al. (28) reported
that intermittent fasting leads to higher decreases in body weight
and fat tissue than common calorie restriction diets over 2 months.
Some trials propose that attempting to lose weight increases the
risk of menstrual disorders (29). Other evidence shows that
menstrual disorders increase in women with a normal BMI who
enter the BMI category of 25 or higher (12).

In a study by Anton et al. (30), it was found that a fasting diet
not only led to significant improvements in HRQoL but also
resulted in a small yet significant weight loss among participants.
Another study by Etemadifar et al. (31) revealed that Ramadan
fasting had a positive impact on the HRQoL of multiple sclerosis
patients. Interestingly, the fasting diet was observed to enhance
the quality of life independently of weight loss (32). Moreover, a
few studies have emphasized that a fasting diet is safe and feasible
and can boost the quality of life (33). However, Nugraha et al. (34)
presented contradictory findings as their research showed that a
Ramadan fasting diet did not affect HRQoL as compared to the
control. Hence, due to the inconsistencies in the published results
and the limitations of the studies conducted in this field, it is
crucial to conduct further research to arrive at more conclusive
findings. The primary objective of this trial was to evaluate the
impact of the two diets, DCR and ADMF, on HRQoL and the
severity of PMS. The findings of this trial can potentially
be utilized to enhance dietary recommendations.
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Participants

This is a randomized, controlled, open-label trial. Participants
were selected from the health centers of Kashan University of Medical
Sciences considering the inclusion and exclusion criteria using a
simple random sampling method. The inclusion criteria were women
aged between 18 and 50 years, with a BMI equal to or greater than 25
and less than 40, menstrual bleeding lasting between 3 and 8 days, and
normal menstrual cycles of 21-35 days. The participants also had PMS
based on PSST (premenstrual symptoms screening tool) and agreed
to comply with the study methods. The exclusion criteria included
chronic disorders such as heart disease, diabetes, hypertension,
digestive problems such as gastritis, peptic ulcer, and duodenal ulcer,
breastfeeding, pregnancy, alcohol abuse, smoking habit, weight loss of
more than 1 to 2kg in the last month, nutritional supplements to lose
weight, adherence to a special diet, and medication use in the last
2 months. Mental or psychiatric disorders such as depression, clinically
diagnosed diseases such as infectious cancer, kidney, CVD, liver,
neurological, endocrine, and gynecological diseases were also the
exclusion criteria. In addition, having surgery in the last 6 months,

10.3389/fnut.2023.1298831

enduring extreme stress during the trial, taking antidepressants and
contraceptives, taking B6 supplements in the past 3 months, and not
completing the questionnaire for 3 successive days and 5
non-successive days were other exclusion criteria.

Study design

. A total of
60 eligible participants were sorted based on their BMI and age and

The flow diagram for the study is presented in

then randomly assigned to either the ADMF” (intervention) or
“DCR” (control) groups after initial investigations at the start of the
study. A statistician created the allocation sequences with a table of
random numbers (35). Participants were assessed based on the
eligibility criteria by a trained nutritionist and a medical doctor, who
then included them in the trial. The trial protocol was explained by
the nutritionist, who also obtained informed written consent and
maintained contact with the patients via phone at their workplaces or
homes throughout the trial.

All participants followed their prescribed diet for 8 weeks according
to the group they were in and their energy requirements. The energy

needs of patients were evaluated using the Mifflin equation (36). A

Women aged 18 to 50 years
old with obesity or
overweight

(n=60)

Baseline assessment

}

Randomized (n=60)

[ Allocation ]

l

Allocated to DCR
(control) (n=29)

Excluded (n=15)

l

Allocated to ADF
(intervention) (n=31)

Excluded (n= 6)

[ Follow-Up ]

Completers (n = 24)

FIGURE 1
Flow chart of the intervention.

Completers (n = 25)
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professional dietician provided dietary counseling to patients. Individuals
in the control and fasting groups were required to maintain their usual
physical activity during the 8-week study period. Participants completed
the food record questionnaire 3 days a week (2 days during the week and
1 day off) once every 2 weeks to ensure adherence to the prescribed diet
(37). They were asked to complete food records during the week, one fast
day, and one feast day. The food record was completed on a day off,
whether it was a fast day or a feast day. All participants were taught how
to fill in the questionnaires and select appropriate days to complete the
questionnaires correctly. Using the home scale guide, the results of the
forms were converted to grams and calculated by N4 software (The first
Databank Inc.; Hearst Corporation) for Iranian foods. Then, the intake
of macronutrients and calories was determined. Participants were
considered adherent when the total macronutrients and calorie
consumption were between 80 and 110% of the recommended amounts
(38). The study researchers regularly made phone calls to participants to
encourage them to adhere to their diets. The Ethics Committee of
Kashan University of Medical Sciences approved this trial with the ethics
code IRKAUMS.MEDNT.REC.1401.003 and the Iranian Registry of
Clinical Trials with the registration code IRCT20220522054958N1. No
special side effects were observed during the study.

ADMEF diet

The ADMF diet consisted of alternating periods of feasting and
fasting, starting at midnight every day. During fasting days,
participants had a 75% calorie restriction, consuming only a quarter
of their daily energy needs between 12:00 PM and 2:00 PM. They were
allowed to drink water and other calorie-free drinks, with a daily limit
of 400 mg of caffeine. On feasting days, participants consumed their
entire daily calorie requirement. The diet was followed for 8 weeks,
with a prescribed daily intake of 15% protein, 30% fat, and 55%
carbohydrates. Participants were required to maintain their daily
routine activities, and all had the same number of contacts with the
dietician. The food was prepared at home by the individuals.

DCR diet

During the study, a group of individuals (DCR) were allocated
63% of their daily calorie requirements as the control group. The
participants were required to follow their prescribed diet for 8 weeks
and cook all their meals at home. The macronutrient composition of
the diet was 15% protein, 30% fat, and 55% carbohydrates. The
participants were asked to maintain their regular physical activity
routine, and all patients had the same number of contacts with
the dietician.

Assessment of variables

PSST questionnaire

To diagnose PMS, the PSST questionnaire was used (39). The
questionnaire has 19 items and consists of two sections. The first
section has 14 questions related to physical, behavioral, and
psychological symptoms, while the second section evaluates the
impact of these symptoms on patients’ lives. This section has five
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components. Patients were asked to report their symptoms during
5 days before their menstruation (40). Symptoms were rated on a scale
of 1 to 4 (1: no symptoms and 4: severe symptoms).

To diagnose PMS, the following criteria were used: (I) a score of
3 or more in at least one of the four items related to feeling irritable,
depressed, tearful, or tense; (II) a score of 3 or more in at least one of
the five items related to interference with work performance,
communication with friends and family, household tasks, or social
life; (III) a score of 3 or more in at least four out of the first 14 items.
Patients who did not meet these criteria were not included in the
research (40).

Calendar of premenstrual experiences (COPE)

The study required women with PMS to record their symptoms
daily for 3 months using the COPE assessment tool (41). The tool
assesses 22 premenstrual symptoms, including 10 somatic and 12
behavioral symptoms, throughout the menstrual cycle (41, 42).
Participants were required to rate the severity of their symptoms on a
0-3 point Likert scale (3: severe symptoms, 2: moderate symptoms, 1:
mild symptoms, and 0: no symptoms) (43). At the end of each month,
the scores for each symptom were totaled, and the PMS severity was
determined. Scores less than 30% indicated mild PMS severity, scores
between 30 and 50% indicated moderate severity, scores between 50
and 60% indicated severe severity, and scores over 60% indicated very
severe PMS severity (44). Participants were required to complete this
form for 3 months, i.e., I month before starting the study and 2 months
during the study.

The 12-item short-form health survey (SF-12)

The Short Form Health Survey is a widely used public
questionnaire that is applied globally (45). The SF-12 is a shorter
version of the SF-36 questionnaire and consists of only 12 items (46,
47). Each item is scored on a 6-point Likert scale, with higher scores
indicating better HRQoL (47, 48). To calculate the subscales of
physical and mental health, the scores of certain items were added
together. For the mental health subscale, scores of the social
functioning, vitality, role restrictions due to emotional problems, and
perceived mental health items were added together. For the physical
health subscale, scores of physical functioning, bodily pain, role
restrictions due to physical problems, and general health items were
added together (49).

Physical activity scale

The study measured the physical activity scale both before and
after the experiment. To quantify the physical activity, the physical
activity scale questionnaire based on MET (metabolic equivalents)
was used which includes nine different levels (rest and sleep with a
MET value of 0.9 to intense activity with a MET value greater than 6)
(50). The physical activity scale quantifies the average daily amount of
physical activity undertaken by individuals.

Anthropometric data

Participants’ weight was evaluated by the Seca scale which had an
accuracy of 0.1kg, without shoes and wearing light clothes. Their
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TABLE 1 General characteristics of study participants.

10.3389/fnut.2023.1298831

Characteristics ADMF n =25 DCRn =24 Effect size
Age [Mean (SD)] 31.76 (8.10) 32.13 (8.15) 0.04° 0.876"
Marital [n (%)] 0.18° 0.192?
2(8.0) 5(20.8)
Single
23 (92.0) 19 (79.2)
Married
Child [n (%)] 0.11°
0 8(32.0) 9 (37.5)
6 (24.0) 4(16.7)
1 0.929°
) 9 (36.0) 8(33.3)
2 (8.0) 3(12.5)
3
Job [n (%)] 0.22° 0.5417
1(4.0) 2(8.3)
Student
5 (20.0) 8 (33.3)
Employee
18 (72.0) 12 (50.0)
Housewife
1(4.0) 2(8.3)
Unemployed
Economic [n (%)] 0.31° 0.080?
0(0.0) 2(8.3)
Poor
18 (72.0) 20 (83.3)
Average
7 (28.0) 2(8.3)
Good
Education [n (%)] 0.20° 0.606>
2 (8.0) 0(0.0)
Below diploma
15 (60.0) 15 (62.5)
Diploma
8(32.0) 9 (37.5)
Bachelor and above
Physical activity [Mean (SD)] 0.04° 0.106"
26.57 (8.72) 30.19 (6.46)
Baseline 0.04° 0.095!
2635 (8.31) 30.03 (6.67)
After 8 weeks
0.353* 0.601*
p-value
BMI [Mean (SD)] 31.70 (3.11) 31.55(3.72) 0.807 0.535°

'p-value: Independent samples ¢-test.
“p-value: Fisher’s Exact test.
3p-value: Mann- Whitney U test.
*p-value: Paired samples test.

°Effect size: Cohen’s d.

°Effect size: Cramer’s V.

“Effect size: Wendt formula, Effect sizes based on comparison of mean changes between two groups.

height was measured with a stadiometer that had an accuracy of
0.5 cm, while standing barefoot. Body mass index (BMI) was measured
accurately by dividing the participant’s weight (in kg) by the
participant’s height squared (in meters). Waist circumference was
measured, during exhaling, between the iliac crest and the lowest rib,
during normal expiration, with an inelastic tape (51). Other
anthropometric data, such as fat-free mass, skeletal muscle mass,
waist-to-hip ratio, and body fat mass were calculated using InBody
770  (bioelectrical InBody Co.). All
anthropometric data were collected both before and after the trial.

impedance analysis;

Statistical assessment

To assess whether the data distribution is normal, we employed
the Kolmogorov-Smirnov test. We used the chi-square test for
qualitative data and the independent ¢-test for quantitative data to
compare between groups (intervention and control). For
comparing the within-group mean of quantitative variables,
we used the paired t-test in normal conditions and the Wilcoxon
test in non-normal conditions at the beginning and end of the
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trial. We used the Mann-Whitney test in non-normal conditions
and the t-test in normal conditions to evaluate the mean changes
between groups. We analyzed the data using the SPSS software
(IBM, version 22) and expressed statistically significant results as
a value of p of <0.05.

Results

The flow diagram of this study can be seen in Figure 1. Initially,
60 women were randomly assigned to either the ADMF or calorie
restriction groups. During the trial, six participants from the fasting
group were excluded due to not adhering to the diet (1 = 3), pregnancy
(n =1), and illness (n =2). Similarly, five women from the control
group were excluded due to not adhering to the diet (n =4) and illness
(n =1). Eventually, 49 women finished the trial and were included in
the final analysis. The demographic characteristics of the participants
were displayed in Table 1, and no significant difference was observed
between the two groups in terms of baseline characteristics, BMI
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(p =0.535), age (p =0.876), and physical activity (p =0.106). Moreover,
there were no significant changes in physical activity at the beginning
and end of the study within the intervention (p =0.353) and control
(p =0.601) groups (Table 1).

COPE

In the ADMF group, a statistically significant decrease in mood
lability was observed (p =0.002) before and after the study.
Additionally, there was a significant difference in the change in mood
lability between the two groups (p =0.044). The fasting group showed
a significant change in expressed anger (p <0.001) compared to the
control group. However, there were no significant differences in the
changes of other COPE subscales, such as oversensitivity, irritability,
anxiety, crying easily, isolation, depression, dizziness, heart palpitation,
nausea, poor concentration, forgetfulness, hot flash, headache, fatigue,
increased appetite, food craving, acne, breast tenderness, swelling, and
bloating, before and after the research between the control and
intervention groups (Table 2).

SF-12

Table 3 displays the SF-12 changes before and after the study.
The ADMF resulted in significant improvements in the SF-12 total
score (p <0.001) as well as the physical function (p = 0.006) and
mental health (p <0.001) subscales compared to the control diet.
This means that the intervention led to improved HRQoL, physical
function, and mental health. Moreover, the percentage change in
physical function, mental health, and SF-12 total score was higher
in the intervention group than in the control group. The HRQoL
questionnaire includes a specific subscale that focuses on
participants’ physical health, specifically referring to illness and
injury experienced in the past 30 days. Although Table 1 indicates
similar levels of physical activity between the intervention and
control groups, the divergent results observed in HRQoL and its
subscales imply that the intervention group exhibited enhancements
in both physical and mental wellbeing.

Anthropometric indices

At the end of an 8-week intervention, the body weight and
BMI of both control and intervention groups showed a significant
decrease before and after the study (p <0.001 and p <0.001,
respectively). Furthermore, the BMI and weight changes between
the two groups were significant both before and after the study
(p <0.001). The intervention group had a higher percentage
change in body weight compared to the control group (—6.68% vs.
—3.72%). However, there were no significant changes in fat-free
mass (p =0.936) and skeletal muscle mass (p =0.841) between the
two groups. Other anthropometric data, including BFM
(p <0.001) and waist circumference (p =0.029), showed significant
differences at the beginning and end of the study between the two
groups. Additionally, the percentage change of BFM and WC was
higher in the fasting group than the control group (Table 4).
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Discussion

Our trial has shown that following an ADMF diet for 8 weeks can
lead to significant improvements in mood lability and reduced
expression of anger. Mood swings can be caused by hormonal
fluctuations of progesterone and estrogen, which in turn affect the
levels of serotonin, dopamine, and y-aminobutyric acid. These
hormones can also impact the renin-angiotensin system. The periodic
effect of progesterone and estrogen is also mentioned as the cause of
some PMS symptoms such as bloating, weight gain, and swelling (52).
However, studies have shown that levels of progesterone and estrogen
do not have a significant change between women with PMS and
healthy women (53). Therefore, it is unknown why some women suffer
from PMS while others do not. Several studies have suggested that
women with PMS have greater sensitivity to hormonal differences
within the menstrual cycle (54). If post-menopausal patients who
previously suffered from PMS are treated with progesterone, the PMS
symptoms will recur in them (54).

Studies have shown that obesity affects the levels of progesterone
and estrogen hormones by altering the function of neurotransmitters
that regulate them (15). In an 8-week study, an ADMF diet was found
to be effective in improving weight, BMI, BFM, and WC. These results
were consistent with the findings of another study by Bhutani et al.,
which showed that ADMF reduced fat mass and weight more than
DCR (25). Although both ADMF and DCR resulted in weight loss
after 8 weeks, the fasting diet was more effective in reducing BMI and
weight than the control. These results were consistent with the results
of previous studies, such as Razavi et al. (55) and Johnson et al. (56).
Participants in ADMF groups have been found to be more compliant
with their prescribed diet compared to those on DCR (57). In
traditional diets, food consumption is restricted every day, (58)
whereas in ADMF diets, calorie intake is restricted every other day,
which leads to greater adherence to the diet (57). This adherence to
fasting diets leads to more weight loss compared to traditional diets.
In the fasting diet, a significant part of decreased weight is associated
with the reduction of fat tissue, while fat-free mass is commonly
retained (59). Since participants in ADMF diets have a fast for
3-4days a week, greater weight loss is often seen compared to the
control (60). During fasting hours, the body uses ketones and fat as
the primary sources of energy, leading to a reduction in fat tissue and
body weight (61, 62). People on fasting diets have reported a decrease
in appetite during fasting. The change in appetite may be due to the
change in appetite-regulating hormones, such as an increase in
adiponectin levels and a decrease in leptin and resistin levels, as seen
in animal experiments (63).

Our study found that following the ADMF diet resulted in a
significant improvement in the SF-12 total score, as well as the physical
function and mental health subscales, when compared to the control
diet. Previous studies assessing HRQoL using the SF-12 in various
populations have suggested that PMS symptoms can have an impact
on HRQoL, including mental and physical subscales (64). In our
study, the HRQoL and subscale scores of the ADMF group were better
than those of the CRD group, which was likely due to the fasting
groups improved physical and mental health. This result was
consistent with previous findings that have reported an increase in
quality of life and a decrease in fatigue in gynecological cancer patients
(65) as well as other studies indicating that intermittent fasting
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TABLE 2 The COPE subscales, before and after the study.

Characteristics Group Baseline After 8 weeks p-valuet Effect size? p-value®
ADMEF 1 =25 4.76 (2.74) 5.92 (3.30) 0.134 0.05
Oversensitivity 0.739
DCRn=24 4.70 (2.25) 5.87 (3.18) 0.196
ADMEF n =25 10.08 (3.17) 8.36 (3.05) 0.002 0.33
Mood lability 0.044
DCRn=24 8.79 (2.91) 8.54 (3.92) 0.758
ADMF n =25 10.80 (3.34) 10.64 (3.37) 0.892 0.03
Irritability 0.840
DCRn=24 10.91 (3.93) 11.37 (4.29) 0.566
ADMF n =25 12.12 (3.05) 10.56 (2.56) 0.001 0.61
Expressed anger <0.001
DCRn=24 10.62 (2.42) 11.50 (2.28) 0.054
ADMF n =25 5.52(2.69) 6.44 (3.48) 0.211 0.06
Anxiety 0.694
DCR =24 491 (2.14) 5.50 (3.07) 0.476
ADMF n =25 6.04 (2.63) 6.64 (3.40) 0.303 0.04
Crying easily 0.758
DCR =24 4.50 (2.32) 5.58 (3.20) 0.130
ADMF n =25 5.84 (2.65) 6.80 (3.40) 0.166 0.11
Isolation 0.499
DCR n =24 4.95(2.19) 5.33(3.29) 0.700
ADMF n =25 5.44 (2.48) 6.80 (2.91) 0.046 0.03
Depression 0.832
DCR =24 6.25 (2.26) 7.95(3.27) 0.032
ADMF n =25 6.72 (3.16) 6.76 (2.93) 0.820 0.12
Dizziness 0.444
DCRn =24 9.08 (3.22) 10.16 (3.43) 0.247
ADMF n =25 9.00 (3.46) 9.04 (4.12) 0.976 0.03
Heart palpitations 0.823
DCRn =24 9.08 (3.02) 9.45 (3.82) 0.585
ADMF n =25 1.92 (2.39) 0.56 (0.71) 0.006 0.01
Nausea 0.927
DCRn=24 2.00 (2.41) 0.58 (0.71) 0.006
ADMEF 1 =25 1.68 (2.41) 0.44 (0.65) 0.013 0.01
Poor concentration 0.910
DCRn=24 1.41 (1.58) 0.62 (0.76) 0.005
ADMEF 1 =25 0.40 (0.64) 1.44 (2.10) 0.026 0.08
Forgetfulness 0.608
DCRn=24 0.54 (0.72) 158 (2.74) 0.158
ADME 1 =25 5.96 (2.55) 6.96 (3.23) 0.189 0.03
Hot flashes 0.839
DCRn=24 5.33 (2.20) 6.75 (2.73) 0.066
ADMEF =25 0.24 (0.52) 0.84 (1.79) 0.110 0.07
Headache 0.641
DCRn=24 0.16 (0.38) 0.83(1.23) 0.027
ADMF n =25 5.40 (2.23) 6.60 (3.75) 0.136 0.006
Fatigue 0.968
DCRn=24 5.45(2.14) 6.70 (3.72) 0.109
ADMF n =25 10.96 (3.58) 10.52 (3.45) 0.715 0.06
Increased appetite 0.701
DCRn=24 10.41 (3.36) 10.83 (3.08) 0.817
ADMF n =25 11.12 (3.85) 10.72 (3.38) 0.675 0.00
Food craving 1.00
DCR =24 11.08 (3.56) 10.29 (3.53) 0.666
ADMF n =25 10.56 (3.95) 9.84 (4.04) 0.585 0.06
Acne 0.716
DCR =24 10.91 (3.30) 10.70 (3.82) 0.977
ADMF n =25 10.84 (3.67) 10.44 (3.39) 0.741 0.03
Breast tenderness 0.825
DCR =24 10.08 (3.42) 10.12 (3.06) 0.919
ADMF n =25 10.08 (3.98) 9.64 (3.93) 0.498 0.06
Swelling 0.694
DCR n =24 10.41 (5.22) 9.62 (3.94) 0.354
Bloating ADMF n =25 8.92 (3.80) 7.64 (3.70) 0.003 0.09 0.548
DCRn=24 8.79 (2.93) 7.87 (3.22) 0.022

Values reported as Mean (SD).

!p-value: Wilcoxon test.

*Effect size: Wendt formula.

*p-value: Mann-Whitney test.Effect sizes based on comparison of mean changes between two groups.
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TABLE 3 The SF-12, physical function, and mental health before and after the study.

Characteristics Baseline After Z.change p-value Effect size
8 weeks
ADMF n=25 9.36 (2.17) 10.72 (2.40) 14.53 0.009" 0.44°
Physical function 0.006°
DCR n =24 9.75 (2.28) 9.91 (2.63) 1.64 0.296'
ADMF n =25 12.44 (2.25) 14.20 (1.58) 14.15 <0.001" 0.58°
Mental health <0.0012
DCR n =24 12.75 (2.30) 11.66 (2.33) —8.55 0.091'
ADMF n =25 21.80 (3.48) 24.92 (2.73) 14.31 <0.001° 1.41°
SF-12 total score <0.001*
DCR n =24 22.50 (3.41) 21.58 (3.72) —4.09 0.110°

Values reported as Mean (SD).
'p-value: Wilcoxon test.
?p-value: Mann-Whitney test.
*p-value: Paired t-test.
*p-value: Independent ¢-test.
“Effect size: Wendt formula.

°Effect size: Cohen’s d, Effect sizes based on comparison of mean changes between two groups.

TABLE 4 The anthropometric indices, at baseline and after the 8-week.

Characteristics Group Baseline After Z.change p-value!
8 weeks
ADMF n =25 81.17 (12.73) 75.75 (12.12) —6.68 <0.001 0.83
Weight <0.001
DCR n =24 82.05 (13.35) 79.00 (12.82) -3.72 <0.001
ADMF n =25 31.70 (3.11) 29.56 (3.08) -6.75 <0.001 0.80
BMI <0.001
DCR 1 =24 31.55 (3.72) 30.38 (3.68) -3.71 <0.001
ADMF n =25 46.01 (6.21) 45.03 (6.38) —2.13 <0.001 0.01
FEM 0.936
DCR 1 =24 46.75 (6.15) 45.70 (6.00) 225 <0.001
ADMEF n =25 25.24 (3.63) 24.56 (3.73) ~2.69 <0.001 0.03
SMM 0.841
DCR 1 =24 25.62 (3.72) 24.95 (3.49) -2.62 <0.001
ADMEF n =25 35.15 (8.44) 30.70 (8.08) —12.66 <0.001 0.77
BEM <0.001
DCR n =24 35.33 (9.01) 33.44 (8.86) —5.35 <0.001
ADMEF n=25 102.98 (8.09) 98.62 (10.88) —4.23 <0.001 0.35
WC 0.029
DCR n =24 102.33 (12.87) 99.87 (12.72) —2.40 <0.001

Values reported as Mean (SD).
'p-value: Wilcoxon test.
“Effect size: Wendt formula.

*p-value: Mann-Whitney test. Effect sizes based on comparison of mean changes between two groups. BMI, Body mass index; FFM, fat-free mass; SMM, skeletal muscle mass; BEM, body fat

mass; WC, waist circumference.

resulted in an improvement in quality of life and physical and mental
fatigue in healthy individuals (66).

One of the limitations of our trial was that the assessment of
premenstrual syndrome and quality of life was based on self-reported
forms, which could cause inaccuracies. Additionally, this study did not
investigate the long-term outcomes of the ADMF diet. Our study had
a notable limitation; in that, we performed a per-protocol analysis. As
a result, we recommend that future studies also consider alternative
analyses, such as intention-to-treat analysis, to enhance the robustness
of the findings. By doing so, a more comprehensive understanding of
the research outcomes can be achieved. To assess adherence to the
recommended diet, we utilized food record forms. It is important to
note that collecting food records for only 3days a week may not
provide a comprehensive representation of participants’ dietary intake
for the entire week. However, this approach was deliberately chosen
to minimize the burden on participants and ensure compliance with
the study protocol. Additionally, we conducted regular phone

Frontiers in Nutrition

interviews with patients throughout the trial period as an additional
measure of control and to enhance data accuracy. Furthermore, this
was the first research to assess the effect of an ADMF diet on PMS
symptoms. This trial assessed an extensive range of health outcomes,
including PMS severity, multiple anthropometric indices, and health-
related quality of life measures.

Conclusion

Weight loss is a promising method for controlling PMS, and
ADMEF has been proposed as an effective diet for weight loss and
improving metabolic status. Our study found that ADMF is a safe diet
for weight loss and BMI management in overweight and obese
women. It could also improve HRQoL, mood lability, and expressed
anger. However, further studies are needed to establish causality and
generalize the findings to other populations.
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