
Fouad et al. Bull Natl Res Cent           (2021) 45:59  
https://doi.org/10.1186/s42269-021-00520-2

RESEARCH

The effects of life style modification 
versus food supplementation on menopausal 
symptoms
Suzanne Fouad1* , Salwa Mostafa El Shebini1, Nihad Hassan Ahmed1, Ahmed Mohamed Saied Hussein2, 
Hend Abbas Essa1, Maha Abdel‑Moaty1 and Salwa Tawfic Tapozada1 

Abstract 

Background: Nutrition and good health are two dependent parallel axes; female’s health at different ages in general 
and at the time of menopause in particular has received a lot of attention last several years. The objective of this 
experimental study was to evaluate the effect of consuming food supplement versus lifestyle modification in the 
dietary habit on menopausal symptoms in perimenopausal Egyptians females.

Results: Forty seven females in the perimenopausal stage of life with mean age 46.04 ± 5.88 years participated on 
the food supplement consumption group, they consumed 75 g per day of a rusk (prepared from corn flour, wheat 
flour 72%, full cream milk powder, flaxseed oil, wheat germ, clove and cinnamon powder) for 2 months. They were 
compared with the control group (forty nine females with mean age 46.91 ± 5.39 years) who changed their foods 
habits to a healthy life style. Menopause rating scale and the biochemical analysis were comparable on day 1 and 
on day 60. The total menopause rating scale and its three subscales (psychological, urogenital and somatic), waist 
circumference, serum follicle stimulating hormone and estradiol in the corn rusk supplement group showed a statisti‑
cally significant improvement. No significant difference was noted in the control group apart of the psychological 
subscale and waist circumference.

Conclusions: Corn Rusk enriched with clove and cinnamon as a food supplement snake is promising to relief meno‑
pausal symptoms and should be considered on the diet of menopausal females.
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Background
The menopause symptoms are experienced by 1.5 million 
women each year; symptoms including hot flashes, night 
sweats, sleep disturbances, sexual dysfunction, urologi-
cal symptoms, mood disorders, psychological problems, 
cognitive declines, weight gain, joint and muscle aches 
(El Khoudary et al. 2019; Sussman et al. 2015).

Phytoestrogens or plant estrogens are plant compounds 
that are capable to bind to estrogen receptors in the 

body cells (Lecomte et  al. 2017). They are found in cer-
tain foods and can replace to some extent the effects of 
estrogen that is decreased with menopause. Phytoestro-
gens mimic the functions of estrogens on females’ body 
(Kuhnle et al. 2009). It is well known that soya products 
are good source of phytoestrogen (Barrette 2006), and 
eating bakery product prepared from soya flour helps in 
ameliorating the severity of various menopausal symp-
toms (Fouad et  al. 2018). Moreover, El Shebini et  al. 
(2020) demonstrated the positive impact of consuming a 
blend composed of peanut, sesame, coriander and thyme 
on relieving the somatic and psychological symptoms on 
perimenopausal women.
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Corn is a source of corn flour and corn starch; both 
are different in their nutrient values and uses. Corn flour 
results from grinding whole corn kernels into yellow 
fine powder. Corn flour is rich on protein, starch, fiber, 
vitamins B and minerals as iron, potassium and magne-
sium; it is used to make breads and pastries. While, corn 
starch is more refined white powder and results from 
subtraction of the corn kernel which contains the pro-
tein and fiber, leaving only the endosperm which con-
tains the starch. Corn starch is used as a thickening agent 
(Wineinger et al. 2013).

Cloves are the aromatic flowers; they were used mainly 
on the ancient medicine for toothache due to their high 
content of eugenol clove oil (Kamatou et al. 2012). Nowa-
days, cloves proved to have several biological benefits 
such as antioxidant activity as free radical scavenging, 
antimicrobial, antifungal, antiapoptotic and analgesic 
properties (Mittal et al. 2014).

Cinnamon belongs to the lauraceae family; it is rich 
on phenolic compounds which has an antioxidant, anti-
inflammatory and antibacterial activity (Mishra and Sriv-
astava 2020; Cao et al. 2008).

The objective of this study is to assess the effectiveness 
of consuming prepared corn rusk enriched with cinna-
mon and clove versus lifestyle modification in the dietary 
management of menopausal symptoms in perimenopau-
sal Egyptians females.

Methods
This is an experimental study, using a purposive sampling 
method. Based on previous study, representative sam-
ple was chosen. Subjects were divided into two groups 
including 47 and 49 volunteers’ women in groups (1) 
and (2) respectively, which were adequate to achieve 95% 
power to detect difference between group proportions. 
The inclusion criteria were females with menopausal 
symptoms on the perimenopause (menopause transi-
tion) phase of life, who were recruited from the attend-
ants at nutrition and food sciences department of NRC at 
Egypt. Participants must be complaining of menopausal 
symptoms as hot flushes, night sweats, vaginal dryness, 
mood swing and other different symptoms as evaluated 
by menopause rating scale (MRS), and confirmed diag-
nosis of menopause was done by biochemical assessment 
of serum Follicle Stimulating Hormone level ≥ 30mIU/
mL. Women who did not fit this particular profile were 
excluded. Full medical history and clinical examination 
were evaluated to exclude subjects with thyroid, renal or 
hepatic diseases and anemia.

Participants were randomly divided into two groups, 
each group included 50 volunteers’ women (group I and 
group II); Participants were randomized in a 1:1 alloca-
tion ratio using a computer-generated random number 

table. All subjects were informed not to use estrogen 
replacement therapy throughout the study. Signed writ-
ten informed consents were taken from the women after 
full explanation of the study to participate in the research 
study. Weekly interview follow up of the perimenopausal 
women during the study period was regularly done.

The scoring of the MRS was calculated by question-
naire of different menopausal symptoms, with differ-
ent degrees of severity of symptoms presented by points 
from 0 to 5 for each question (Schneider et al. 2000). The 
questionnaires were asked by easy sentences on oral Ara-
bic language by the same investigator (translated on the 
sheet forum from the English version of the scale by the 
same physician to prevent double or different transla-
tions). The composite total score was the sum of the psy-
chological, somatic, and urogenital subscales. Somatic 
symptoms included hot flushes, night sweating, aware-
ness of cardiac pulsation, sleep problems, articular and 
muscular ache. Psychological symptoms involved depres-
sion, irritability, anxiety, mood daily change and cogni-
tive dysfunctions. Urogenital symptoms included three 
main axes (sexual, bladder and vaginal symptoms).

Dietary recalls of food intake last 24  h was recorded 
on group (II) on day one and day 60; analysis of data col-
lected was done using World Food Dietary Assessment 
System (W- FOOD2 program) USA, University of Cali-
fornia, 1995.

Blood sampling and biochemical analysis was per-
formed to assess the female sex hormones levels by quan-
titative determination of hormones concentration in 
participants’ sera; Follicle Stimulating Hormone (FSH) 
by FSH ELISA kit of ChemuxBioScienceInc, USA., cata-
log number 10001, the procedure was done according to 
(Rebar et al. 1982); Estradiol E2 ELISA kit of ChemuxBio-
ScienceInc, USA., catalog number 10009 according to 
(Ratcliffe et  al. 1988); Free Testosterone concentration 
by Free Testosterone ELISA kit of IBL GMBH, Germany, 
catalog number EFT127 according to (Swerdloff and 
Wang 2008); progesterone concentration by progester-
one ELISA kit of Chemux BioScience Inc, USA., catalog 
number 10004.11 according to (March et al. 1979).

Group I: subjects treated by the prepared food supplement
Females in this group consumed a supplement prepared 
from corn flour, wheat flour 72%, full cream milk powder, 
flaxseed oil, wheat germ, clove and cinnamon powder 
that was made in the form of Rusk; they consumed five 
Rusk daily (75 g/five rusk/day) for 8 weeks. Food supple-
ment (corn rusk) was standard manufactured all through 
the intervention at the production unit at NRC, by mix-
ing the ingredients listed on Table 1 according to (AACC 
2000), and baked in an electrical oven at 200 °C for about 
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20  min (Fig.  1). All ingredients were bought from the 
same market all through the study.

Ash, macronutrients contents were determined in the 
Rusk according to (AOAC 2000). Total phenolic con-
tent was determined according to laboratory procedure 
described by Xu and Chang (2007). The sensory evalu-
ation of corn rusk was carried out with some modifica-
tion, according to (Dijksterhuis et al. 2007) by 15 trained 
panelists; the tests characteristics were Color (20), odor 
(20), taste (20), crispiness (20), appearance (20) and over-
all acceptability (100).

Group II: subjects treated by the changing their food 
habits as a control group
These participants underwent a combined intervention 
of diet and exercise. No vitamins or other nutritional 
supplements were prescribed although the study. Foods 
recommended to the menopausal women on group II to 
be consumed and avoided during the study period were 
described as follow. Eat complex carbohydrates of low 
glycemic load such as barley, oat, corn and brown rice, 
with decrease uptake of simple carbohydrate as white 
sugar and deserts. Eat daily good source of fiber and min-
erals as fresh seasonal fruits and vegetables instead of a 

sugary dessert. Eat foods rich in unsaturated fatty acids as 
Salmon, mackerel, sardines and tuna; we recommended 
them to use virgin olive oil and flaxseed oil. Concerning 
protein uptake, we advised the subjects to consume pro-
tein rich foods containing the tryptophan, an essential 
amino acids important in fighting depression commonly 
present with menopause, tryptophan is found in legumes, 
cottage cheese, turkey, beans and lentils. They must avoid 
fried foods, bagged, processed and red meats. To main-
tain bone health, we advised them to walk half an hour 
(4 times/week at 11:00 AM), with consuming food rich 
on calcium, vitamin D and vitamin K (milk products, sar-
dine, mushroom, egg, dark green leafy vegetables, nuts, 
apples, pears, grapes, dates and raisins). Limit intake of 
caffeine, salt and soda drink. Wear cotton clothing, avoid 
hot humid weather as possible, drink plenty of water and 
sleep early and at least 6 h per night.

Finally we advise them to keep a note about their symp-
toms following eating, drinking or new wears when each 
hot flush began to avoid the documented trigger (any 
food, beverages or clothes that predisposed to hot flush 
attack). Patients on group II wrote seven sheets per week 
(given to them) about what they ate and drink per day; 
amount, type, method of preparation of food, time of eat-
ing, and place of eating (at home, work, restaurant,…).

Statistical analysis
The data collected of the two groups before and after the 
interventions were calculated, compared, and analyzed. 
Descriptive results for different variables are expressed 
as mean ± SD and/or percentage. Independent-samples t 
tests or Mann–Whitney U tests were used as appropri-
ate for comparison between the two groups as well as to 
compare each group before and after intervention. Sig-
nificance was defined at the p value < 0.05. Analysis was 
performed using SPSS version 16 (SPSS Inc. Chicago, IL).

Results
Initially fifty subjects were targeted for each group; 
forty seven volunteers’ women completed the study in 
group (I) with mean age 46.04 ± 5.88 years, while forty 
nine volunteers’ women completed the study on group 
(II) with mean age 46.91 ± 5.39  years. Four patients 
on both groups didn’t complete the study period as 
they were not tighter to the project protocol; three on 
group (I) didn’t consume the amount of corn rusk as 
prescribed to them and one subject on group II didn’t 
follow the instructions, she didn’t represent the fol-
low up sheets on the weekly interview. Table 2 showed 
the chemical composition of the daily consumed corn 
rusk, the percentage of macronutrients including car-
bohydrates, proteins, fats, and the fiber content were 
adequate; the rusk was a good source of protein, fiber 

Table 1 Formula composition of Corn Rusk (percentage of 
ingredients)

Ingredients Formula (%)

Corn Flour 55

Wheat flour (72%) 10

Full Cream Milk Powder 10

Flax seed oil 10

Wheat germ 5

Cinnamon Powder 3.5

Crushed clove 3

Cumin seed 2

Egg 0.5

Baking powder 0.75

Latency 0.25

Fig. 1 Corn rusk
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and total phenols which was estimated as an indicator 
of phytoestrogen content (5348.61 mcg/ 100 g). Regard-
ing sensory evaluation for characteristics color, flavor, 
taste, crispiness, appearance and overall acceptability, 

it could be noticed that corn rusk was acceptable 
(Table 3).

Table  4 demonstrated the mean ± SD and the percent 
of the Recommended Daily Allowances (% RDAs) of the 

Table 2 Chemical composition of corn rusk

Sample Ash % Protein % Fat % Fiber % Total carbohydrate% Total phenols (mcg/ 100 g)

Corn Rusk 1.92 ± 0.01 10.23 ± 0.09 20.46 ± 0.12 11.62 ± 0.05 55.77 ± 0.55 5348.61

Table 3 Sensory evaluation of the corn supplement

Sample Color (20) Odor (20) Taste (20) Crispiness (20) Appearance (20) Overall acceptability (100)

Corn Rusk 18.12 ± 1.13 19.12 ± 0.96 19.0 ± 1.10 18.11 ± 0.85 17.55 ± 0.66 91.90 ± 2.65

Table 4 Mean ± SD of the daily nutrients intake and the RDAs percent for women on group II

[RDAs: Recommended Dietary Allowance (Dwyer 2003)]
* Significant at p ≤ 0.05
** High significant at p ≤ 0.01

Group II Before diet modification After diet modification RDAs

Nutrient Intake Mean ± SD
%RDAs

Mean ± SD
%RDAs

Energy (kcal) 2458.23 ± 34.52**
111.74

1267.22 ± 31.15
57.60

Depend on age, sex, weight 
and physical activity

Protein (g) 76.46 ± 14.52**
152.64

48.11 ± 12.17
96.22

50

Carbohydrate(g) 238.864 ± 30.72*
83.64

166.86 ± 20.16
55.62

300

Dietary fiber (g) 21.01 ± 10.12
80.56

21.15 ± 4.10
84.60

25

Fat (g) 112.26 ± 14.26**
145.79

45.26 ± 14.12
58.78

77

SFA (g) 50.89 ± 5.14**
18.63

12.20 ± 4.51
8.66

max.7% of total energy intake

MUFA (g) 8.19 ± 3. 51 13.14 ± 2.10*

PUFA (g) 6.52 ± 5.20 11.69 ± 2.13*

Cholesterol (mg) 423.12 ± 33.14**
141.04

243.58 ± 23.24
81.19

300

Vit. A (µg) 616.55 ± 38.19
77.07

668.24 ± 26.17
83.53

800

Vit. D (µg) 2.01 ± 1.05
40.20

3.60 ± 1.04*
72.00

5

Sodium (mg) 1639.32 ± 22.34*
109.29

1209.30 ± 23.17
80.62

1500

Potassium (mg) 1944.39 ± 21.36
97.22

2249.82 ± 32.60
112.49

2000

Calcium (mg) 641.45 ± 23.19
53.45

925.94 ± 30.12*
77.16

1200

Iron (mg) 6.16 ± 1.32
41.07

8.76 ± 2.11
58.40

15

Zinc (mg) 6.49 ± 1.11
54.08

6.96 ± 2.19
58.00

12



Page 5 of 8Fouad et al. Bull Natl Res Cent           (2021) 45:59  

habitual nutrient intake of the studied subjects on group 
(II), and after following diet modification and health life 
style for 60 days. When compared to RDAs, the percent 
daily intake of the calories and the macronutrients (pro-
tein, carbohydrate and fat) of the habitual diet were high. 
The calorie consumed was mainly from fat (145.79% 
of the RDAs) which was high in the saturated fat, low 
in monounsaturated fatty acids (MUFAs) and polyun-
saturated fatty acids (PUFAs). Their diet was deficient in 
fiber, vitamin A, vitamin D, calcium, iron and zinc, with 
increase sodium intake compared to the RDAs. After 
diet modification, the mean caloric intake, the means of 
the macronutrients and their percent to the RDAs was 
improved; there was decrease in saturated fatty acid, cho-
lesterol and salt intakes, with increased intake of unsatu-
rated fatty acids, calcium, iron and vitamin D.

Data presented as mean ± SD of menopausal symptoms 
score before and after interventions on the two groups 
could be demonstrated on Table  5, all scores of both 
groups were comparable at baseline. After sixty days of 
dietary interventions, all participants on group (I) con-
suming corn rusk supplement showed marked significant 
improvement in total MRS and the three subscales; psy-
chological symptoms, urogenital symptoms and somatic 
menopausal symptoms. Women feels decreased fre-
quency of hot flushes and night sweats, improvement of 
irritability, anxiety, depressed mood, difficulty sleeping, 
vaginal dryness and decreased libido. While patients on 
group (II) showed significant improvement on psycho-
logical subscale after lifestyle modification (irritability 
and moods swings), concerning somatic subscale, the 
muscle pain decreased but without statistical signifi-
cance. Waist circumference decreased on both groups, 
but with statistical significance on group (I). FSH and E2 
hormones improved on food supplement group.

Discussion
Menopause is a natural phenomenon in all women, 
it is usually occurs due to decline in ovarian sex hor-
monal secretion; worldwide, 1.2 billion women will 
become menopause by the year 2030 (Freeman et  al. 
2007). The associated somatic and psychological symp-
toms may persist for 15  years or more lately on 12% of 
women (Politi et  al. 2008; Freeman et  al. 2011). Zeleke 
et al. (2016) reported that one-third of women aged over 
65  years report vasomotor symptoms 11  years after the 
final menstrual period.

In this study, women consumed corn rusk enriched 
with cinnamon and clove for 60  days reported signifi-
cant improvements in menopausal symptoms which were 
assessed by the MRS, there were significant reductions in 
total score and all the subscales symptoms; the somatic, 
psychological and urogenital symptoms. Hot flushes and 

night sweating improved with food supplement over 
the course of the study. This bakery product as demon-
strated by the chemical compositions was rich in dietary 
total phenols and unsaturated fatty acids. Phytoestrogens 
including isoflavonoids are nonsteroidal plant-derived 
compounds have estrogen like effects; Phytoestrogens’ 
similarity to estrogen female sex hormone means they 
can act on estrogen receptors in different cells to provoke 
estrogen’s functions within the body. Therefore they are 
able to reduce symptoms related to estrogen loss such 
as hot flushes, night sweating and others (Lethaby et al. 
2013).

Around the world, corn is a component of the diet of all 
socioeconomic classes and is an excellent source of bio-
active compounds such as lignans, carotenoids and phy-
tosterols (Sheng et al. 2018; Harrabi et al. 2008).

The corn rusk decreased waist circumference, psycho-
logical and urogenital symptoms significantly; previous 
studies demonstrated that cinnamon decreased gastric 
emptying rate and significantly slowed the rise in blood 
sugar levels. In addition, cinnamon has been used for 
relieving flatulence, diarrhea and nausea. The cinnamon 
has several health benefits especially its anti-microbial 
activity to support the immune system and the antifungal 
property to stop common yeast growth mainly Candida. 
Cinnamon enhanced cognitive processing and improved 
scores related to attention, memory and concentration 
(Mishra and Srivastava 2020; Hamidpour et  al. 2015). 
Functional foods prepared by different formulae con-
taining active ingredients enhance mental health; barley 
bread enriched with turmeric or ginger improved the 
cognitive functions (Moaty et al. 2015). Vaginal candida-
sis is common in females on the perimenopause phase of 
life (Hoffmann et al. 2014).

Cloves was known in traditional Chinese medicine to 
reduce inflammation, relieve pain, improve digestion and 
to inhibit microorganism growth as clove contains a large 
number of effective components mainly eugenol. There-
fore, the application of clove in food industry as antisep-
tic attracts attention of many researchers (Batiha et  al. 
2020; Jessica Elizabeth et  al. 2017; Patel 2015; Cortés-
Rojas et al. 2014; Pinto et al. 2009; Nassar et al. 2007).

The present study demonstrated that the group treated 
with life style modification exhibited only a significant 
improvement in psychological symptoms and waist cir-
cumference, it should be mentioned that the present 
study is limited by its short duration. A previous study 
reported that women who need relief for vasomotor 
symptoms, The North American Menopause Society 
(2004) recommended considering lifestyle changes com-
bined with dietary isoflavones.

Previous studies supported the importance and benefit 
of physical activity on mood improvement and weight 
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control, no impact on vasomotor symptoms and uro-
genital symptoms (Mansikkamaki et al. 2015; Tseng et al. 
2012; Moilanen et al. 2010).

Since physical activity is a modified behavior, it is 
an excellent target for health promotion interven-
tions focused on prevention. Strategies to increase the 

awareness of the importance of physical activity at the 
population level to diminish the problem of chronic 
disease; including reduced risk of hypertension, type 
II diabetes mellitus, hyperlipidemia, ischemic heart 
disease, cerebral stroke, obesity, metabolic syndrome, 
cancer and depression (Tan et  al. 2014; Pimenta et  al. 
2011).

Table 5 Mean ± SD of age, menopausal symptoms and female sex hormones among studied groups before and after dietary 
interventions

a Paired t-test analysis of studied parameters before and after Rusk consumption in group I
b Paired t-test analysis of studied parameters before and after the diet intervention in group II
b Comparison of studied parameters after the intervention between the two groups by Independent t-test analysis
* Significant at p ≤ 0.05
** High Significant at p ≤ 0.01

Interpretation of the calculated score of MRS

Total score of MRS

3–11____________________ Mild

12–22___________________ Moderate

23–33___________________ Severe

Over 34__________________Very severe

Somatic subscale

1–4____________________ Mild

5–8___________________ Moderate

9–12___________________ Severe

Over 13__________________very severe

Psychological subscale

1–4____________________ Mild

5–8___________________ Moderate

9–12___________________ Severe

Over 13__________________Very severe

Urogenital subscale

1–3____________________ Mild

4–6___________________ Moderate

7–9___________________ Severe

Over 10__________________Very severe

Parameters Group I (no. = 47) Group II (no. = 49)

Mean ± SD % change Mean ± SD % change

Before After Before After

Age (years) 46.04 ± 5.88 – 46.91 ± 5.39 –

Hot flushes (Freq/week) 10.60 ± 2.77 1.57 ± 1.10**a − 85.19 12.08 ± 2.93 10.07 ± 2.73 − 16.64**c

Night sweat (Freq/week) 9.00 ± 4.60 1.02 ± 1.19**a − 88.67 9.76 ± 4.14 9.18 ± 4.09 − 5.94**c

Total MRS 38.17 ± 5.29 8.17 ± 3.18**a − 78.60 36.4 ± 6.31 31.2 ± 5.87 − 14.29**c

Somatic subscale 7.06 ± 3.32 3.01 ± 1.27**a − 57.36 9.22 ± 3.21 7.17 ± 3.04 − 22.23**c

Psychiatric subscale 9.13 ± 2.97 1.43 ± 1.25**a − 84.34 8.6 ± 2.42 4.2 ± 1.33**b − 51.16**c

Urogenital subscale 8.74 ± 2.24 2.53 ± 1.46**a − 71.05 8.98 ± 2.61 8.14 ± 2.40 − 9.35**c

Waist circ. (cm) 97.83 ± 9.08 84.66 ± 8.41**a − 13.46 96.86 ± 9.13 94.17 ± 9.01 − 2.78**c

FSH (mIU/mL) 82.99 ± 16.19 42.62 ± 11.09**a − 48.64 84.8 ± 16.99 79.1 ± 14.32 − 6.72**c

Estradiol (pg/mL) 55.79 ± 2.31 78.17 ± 2.42**a  + 40.11 57.91 ± 3.64 59.94 ± 2.92  + 3.5**c

Free testosterone (pg/mL) 1.46 ± 0.70 1.19 ± 0.37 − 18.49 1.39 ± 0.62 1.39 ± 0.59 –

progesterone (ng/mL) 4.57 ± 1.57 4.60 ± 1.78  + 0.65 2.26 ± 0.93 2.31 ± 0.44  + 2.21
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Conclusions
What people consume  manipulates and controls their 
body response to the changes it goes through. Rusk pre-
pared from corn, clove and cinnamon improved the 
symptoms of menopause in perimenopausal women, and 
the findings of this study suggested that this corn rusk 
supplement might be a suitable option to relief menopau-
sal symptoms.
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circumference.
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