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ABSTRACT

Anemia was prevalent among menstruating adolescent girls,
affecting about 32% in Indonesia, and often reduced quality of
life. Date palm juice contained carbohydrates, tryptophan,
omega-3, vitamin C, vitamin B6, zinc, and magnesium, which
could support hemoglobin improvement. This study aims to
evaluate the potential of Ajwa date juice as an alternative
therapy for women with menstrual anemia. An experimental
design included five groups: Ajwa date palm juice (50%
concentration) administered once daily (JKA1), twice daily
(JKA2), or three times daily (JKA3); a positive control with a
commercial anti-anemia product; and a negative control with
mineral water. Treatments were given for five days to 25
respondents. Quality of life was assessed using a modified EQ-
5D questionnaire, validated with the Pearson correlation test
and tested for reliability with Cronbach’s alpha. Data were
analyzed using one-way ANOVA at a 95% significance level.
Results showed the greatest hemoglobin increase in the JKA3
group (mean 2.2 g/dL) and the smallest in JKA1 (1.4 g/dL),
with no significant differences between groups (p > 0.05).
Quality-of-life improvement was achieved fastest in JKA3
(2.4 days), followed by JKA?2 and JKAT1 (2.8 days each), also
without significant differences (p > 0.05). In conclusion, Ajwa
date palm juice improved hemoglobin levels and quality of life
in anemic respondents. The three-times-daily regimen showed
the most benefit, although statistical significance was not
observed.
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1. Introduction

Menstruation is a fluid that comes out of the uterus as much as 50-150 mL containing
blood, tissue, mucus, and endometrial epithelial cells that are released. This process occurs
because progesterone and estrogen levels decrease and then stimulate prostaglandins to be
released which causes narrowing of the spiral arteriole blood vessels in the uterus. This causes
the cells in the endometrial wall to lack oxygen supply and eventually die and then peel off.
The endometrial layer becomes very thin, around 2-5 mm, because only the basal stratum
remains. Menstrual fluid flows out of the uterus through the cervix into the vagina (Derrickson
& Tortora, 2017).

The normal hemoglobin level in adult women is 12-16 g/dL (Natasya et al., 2022). Each
menstrual cycle, approximately 42 mg or around 25 ml to 60 ml of iron is excreted. When not
menstruating, a woman will lose 1 mg of iron per day. Because the amount of iron absorbed
by the body from food is quite limited, the periodic loss of blood during menstruation will also
reduce the iron reserves in most women so that it can become a problem (Hadijah et al., 2019),
one of which is anemia (Natasya et al., 2022). Anemia was a condition characterized by
hemoglobin (Hb) levels in the blood falling below the normal range. In Indonesia, the
incidence of anemia had been relatively high, with a prevalence of 32% among adolescents
(Riskesdas 2018). This shows that out of 10 adolescents, 3-4 people suffer from anemia. Ane-
mia is influenced by several things, such as poor nutritional intake and lack of physical ac-
tivity (Kemenkes, 2021). Anemia can reduce a person's quality of life. It can also reduce
systemic hemodynamic capacity and cardiac function, increase the incidence of left ventricular
hypertrophy, and impair cognitive and sexual function (Suhardjono et al., 2011).

Anemia can be overcome by giving iron supplements to replace iron deficiency in the
body. In addition, vitamin C can also be given to increase iron absorption (Nugraha & Yasa,
2022). In addition to vitamin C and iron supplements, anemia can be overcome through food
intake. One of the foods that contain these nutrients is dates. Dates are one of the foods that
contain high energy because they have carbohydrate compounds, tryptophan, omega 3, vita-
min C, vitamin B6, Zn, and Mg (Ma’mum et al., 2020). The type of date that the Prophet liked
most to consume was ajwa dates. In addition to increasing hemoglobin levels, ajwa dates can
also cleanse toxins in the body and can reduce the risk of diabetes, compared to other types of
dates (Mardiana & Apriyanti, 2021). Date juice is a type of special drink that functions to treat
and maintain health for the body. This type of drink has a nutritional content that can function
to increase hemoglobin levels (Triaananingsih et al., 2021). Ajwa dates can increase
hemoglobin levels due to their high iron content, a key ingredient in hemoglobin formation.
In addition to increasing hemoglobin levels, ajwa dates also contain other nutrients, such as
vitamin B6, which regulates metabolism, thus improving a person's quality of life.
Furthermore, due to their high iron content, ajwa dates can also be used to provide iron reserves
in the body (Kalsum et al., 2025).

Research on the use of ajwa dates to increase hemoglobin has been conducted. The study
was conducted by (Ali et al., 2020) on adolescent female respondents, the results of which
showed that ajwa dates can significantly increase hemoglobin levels in respondents. Another
study by (Hamsah et al., 2022) on pregnant women, the results of which showed that ajwa
dates can also significantly increase hemoglobin levels in respondents. Based on this research,
in this study, ajwa dates will be tested on different respondents, namely menstruating women
with anemia. Then the preparation is made in the form of juice which is expected to make it
easier to consume and more easily absorbed by the body. All of this is expected so that ajwa
date juice can be used as an alternative therapy to increase hemoglobin in menstruating women
with anemia.
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2. Methods
2.1. Population and Sample

The population of this study consisted of female students at Universitas Darussalam
Gontor, Female Campus, located in Mantingan, Ngawi, East Java, who were experiencing
both menstruation and anemia. The sample was selected using purposive and quota sampling
techniques. Purposive sampling referred to a method of selecting participants based on specific
predetermined criteria (Lenaini, 2021). The inclusion and exclusion criteria used to determine
the sample in this study included: inclusion criteria such as liking and being able to consume
dates, and not currently taking blood booster tablets. Exclusion criteria included having a
chronic disease and undergoing therapy for chronic disease treatment. Apart from using pur-
posive sampling, the sampling technique also used quotas. Sampling quotas referred to a
sampling technique by setting a certain amount (Sinaga, 2014). The number of samples in this
study was calculated using the Federer formula as follows:

(t-1) (n-1) > 15 Information:

(5-1) (n-1) =15 n : replication (number of respondent)
4n-4 > 15 t: number of treatment group

4n > 19

n>4.75 (rounded to 5)

The total number of respondents used in this research was 5 treatments x 5 respondents = 25
people.

2.2. Determination of the Ajwa Date Palm Plant and Ethical Clearance

The determination of the ajwa date palm in this study was submitted to the Indonesian
Biological Foundation with number 08.154/Genbinesia/XII/2022  This research also
submitted Ethical Clearance approval to the Research Ethics Commission Faculty of
Medicine, Universitas Sebelas Maret, Surakarta with number 38/UN27.06.11/KEP/EC.2023.

2.3. Treatment

Dates ready to eat were separated from the seeds, weighed as much as 50 grams, then
added with 100 ml of mineral water and blended until smooth and homogeneous so that the
concentration was 50%. After that, they were filtered using a sieve to obtain date palm juice.
The process of making date juice was carried out every day for 3 types of treatment in this
study. The treatment carried out in this study were:

JKA1 = Ajwa date palm juice 1 x a day

JKA?2 = Ajwa date palm juice 2 x a day

JKA3 = Ajwa date palm juice 3 x a day

KN = Negative control with mineral water

KP = Positive control with Commercial Anti-Anemia Product 1 x a day
The research subjects were given 100 ml of Ajwa date juice for each treatment. The treatment
was carried out for 5 days starting from the first day of menstruation in the respondent. The
morning treatment was carried out before breakfast (06.00 am), the afternoon treatment was
carried out before lunch (12.00 am), and the evening treatment was carried out before dinner
(06.00 pm). During the treatment, the research subjects were prohibited from consuming
blood-boosting supplements, and foods containing tannins such as tea, coffee, and seeds.

2.4. Data Collection
2.4.1. Measurement of Hemoglobin Levels

Blood sampling was carried out 2 times, namely before and after treatment. Blood was
taken using the Easy Touch HB tool, through the fingers. The finger from which blood was
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taken was cleaned first using 70% alcohol.
2.4.2. Quality of Life Measurement

Quality of life was defined as an individual's perception of his position in life (Sari et
al., 2017). One instrument that could be used to measure the quality of life was a questionnaire.
The questionnaire that was used in this study was a modified version of the EuroQol-5
Dimension (EQ-5D) questionnaire (Sari et al., 2015). Part of the questionnaire classified
research subjects into health status in 5 dimensions, namely the ability to walk/move, self-
care, usual activities, pain/discomfort, and anxiety/depression. To measure the quality of life,
the research subjects were asked to answer questions on the questionnaire directly and
independently. The questionnaire used to measure quality of life was tested for validity and
reliability before use. Validity was tested using the Pearson Correlation statistical test. The
questionnaire was declared valid if the Pearson correlation value was above 0.30 (Sari et al.,
2015). The reliability test was carried out using 25 respondents who had the same inclusion
and exclusion criteria as the experimental subjects. The reliability of the questionnaire was
tested with the Cronbach Alpha statistical test. The questionnaire was declared reliable if the
Cronbach Alpha had a p-value > 0.6. The higher the value obtained, the better the level of
reliability for each question item contained in the questionnaire (Sukawati et al., 2021). The
questionnaire used in this study was declared reliable because the Cronbach Alpha value was
0.8.

2.5. Data Analysis
2.5.1. Hemoglobin Measurement Data

The hemoglobin level measurement data were tested for normality using Shapiro- Wilk.
Because the data were normally distributed (p>0.05), the analysis was continued using the
One Way Anova and Post Hoc LSD test. The statistical program that was used was SPSS
16.0 with a significance level of 95%.

2.5.2. Quality of Life Measurement Data

The EQ-5D questionnaire consisted of 5 dimensions with 5 levels of answers, ranging
from no problems to very serious problems (Sukawati et al., 2021). The questionnaire was
given points, namely level 1: no difficulty; level 2: a little difficulty; level 3: quite difficult;
level 4; very difficult and level 5: extreme (Tondok et al., 2021). The EQ-5D questionnaire
was converted into a utility value using a value set. In this study, the researcher used the In-
donesian value set that had been developed by other researchers (Mursyid et al., 2019). The
range of EQ-5D utility values was between 0-1, with a value of 0 meaning a very poor health
condition to death and a value of 1 meaning very good health. The questionnaire assessment
was measured based on a descriptive analysis of the percentage of respondents who had a
health state = 11111, which was called the ceiling effect (Sukawati et al., 2021).

3. Results and Discussion
3.1. Results

Hemoglobin levels were measured twice, before and after treatment, then the increase
in hemoglobin levels was calculated by subtracting the hemoglobin levels before treatment
from the hemoglobin levels after treatment. The amount of increase in hemoglobin levels is
shown in Table 1.
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Table 1 Data on increased hemoglobin levels

Increased hemoglobin levels (g/dL) Mean One-way

Treatment n 1 p) 3 4 5 (g/dL) ANOVA
KN 5 1.1 0.7 0.7 4.6 0.5 1.5
JKA1 5 1.8 0.9 0.8 1.3 2.2 14

0.567

JKA2 5 2.1 1.3 0.8 1.5 0.9 1.3
JKA3 5 1.8 14 2.5 2.8 2.3 2.2
KP 5 14 14 1.6 2.3 3.1 2.0

n: Replication; KN: Negative control with mineral water; KP: Positive control with Commercial Anti-Anemia
Product 1 x a day; JKAI: Ajwa date palm juice 1 x a day; JKA2: Ajwa date palm juice 2 x a day; JKA3: Ajwa
date palm juice 3 x a day

The range of EQ-5D utility values is between 0-1, with a value of 0 meaning a very
poor health condition to death and a value of 1 meaning very good health. Measuring the re-
spondent’s quality of life by calculating the number of days of increasing quality of life to a
value of 1, obtained data as in Figure 1 and Table 2.

KN JKA1 JKA2 JKA3 KP
Day1l ®m Day2 = Day3 = Day4

Figure 1 The average data on improving respondent’s quality of life (KN: Negative control
with mineral water; KP: Positive control with Commercial Anti-Anemia Product 1 x a day;
JKAT: Ajwa date palm juice 1 x a day; JKA2: Ajwa date palm juice 2 x a day; JKA3: Ajwa date
palm juice 3 x a day)

Table 2 The number of days of increasing quality of life to a value of 1

The number of days of increasing qual- Mean

Treatment n ity of life (day) (day) One-way
1 2 3 4 5 ANOVA
KN 5 3 3 3 3 4 3.2
JKA1 5 2 3 2 4 3 2.8 0.558
JKA2 5 4 3 2 3 2 2.8
JKA3 5 2 3 2 3 2 24
KP 5 4 3 2 3 2 2.8

n: Replication; KN: Negative control with mineral water;, KP: Positive control with Commercial Anti-Anemia
Product I x a day; JKAI: Ajwa date palm juice 1 x a day; JKA2: Ajwa date palm juice 2 x a day; JKA3: Ajwa
date palm juice 3 x a day
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3.2. Discussion

The research data (table 1) shows that all treatment group experienced an increase in
hemoglobin levels after treatment. Although the increase in hemoglobin levels for each
treatment was different, the hemoglobin levels of respondents for each treatment increased
towards normal hemoglobin levels, namely 12.0-15.5 g/dL (Aliviameita & Puspitasari, 2019).
To assess the statistical significance of the increase in hemoglobin levels, the data were first
tested for normality using the Shapiro-Wilk test, yielding a significance value of p > 0.05,
indicating that the data were normally distributed. Given the normal distribution of the data, a
one-way ANOVA was subsequently conducted, resulting in a p-value of 0.567 (p > 0.05),
which indicated that variations in the frequency of ajwa date juice administration did not have
a statistically significant effect on hemoglobin level improvement.

The positive control group, with the Commercial Anti-Anemia Product treatment once a
day, showed an increase in hemoglobin levels higher than the KN, JKA1, and JKA2 treat-
ments, but lower than the JKA3 treatments. This is because the Commercial Anti-Anemia
Product capsule contains iron (ferum) to form hemoglobin. The results of this study are by the
research of Rosidah & Apliliyanti (2017) which showed that giving Commercial Anti-Anemia
Product to adolescents who are menstruating causes an increase in hemoglobin levels. This is
because the blood-boosting drug contains Fe gluconate. One Commercial Anti-Anemia
Product capsule contains Ferrous Gluconate 250 mg, Manganese Sulfate 0.2 mg, Copper
Sulfate 0.2 mg, Folic Acid 1.0 mg, Vitamin B 12 7.5 mg, Vitamin C 50 mg and Sorbitol 25
mg. Commercial Anti-Anemia Product capsules contain a lot of iron, therefore if consumed it
will increase hemoglobin and ultimately increase the formation of red blood cells (Zulfachri,
2013).

The negative control group, namely the treatment with mineral water, showed an in-
crease in hemoglobin levels higher than the JKA1 and JKA2 treatments, but lower than the
KP and JKA3 treatments. This difference in hemoglobin levels is likely due to less than op-
timal control of food consumption for each respondent between treatments. At the time of the
study, the prohibition on types of food and drinks given was only prohibited from consuming
foods containing tannins such as tea, coffee, and seeds. Respondents in the negative control
group likely consumed foods containing Fe such as spinach or foods containing protein such
as tofu, tempe, and eggs. Types of food containing protein such as eggs, tempe, and tofu can
also increase Fe absorption and increase hemoglobin formation in the blood (Zaddana et al.,
2019).

Hemoglobin was a protein found in erythrocytes that served to transport oxygen from
the lungs to body tissues. It possessed a tetrameric structure composed of globin polypeptide
chains. Each globin subunit contained a heme group, which was formed from an organic
protoporphyrin ring with a central iron ion in the ferrous (Fe?*) state. Each iron ion was capable
of binding to and releasing oxygen. The predominant form of hemoglobin in adults was HbA,
consisting of two alpha-globin and two beta-globin subunits (Hafen & Sharma, 2022).

Hemoglobin is composed of globin and heme proteins. Globin production occurs in the
cytosol of erythrocyte precursor cells through transcription and translation processes. The
alpha-globin chain is encoded on chromosome 16, while the beta-globin chain is encoded on
chromosome 11. While heme synthesis occurs in the cytosol and mitochondria of erythrocyte
precursor cells. This process begins with glycine and succinyl coenzyme A and ends with the
production of the protoporphyrin IX ring. Protoporphyrin IX will bind to Fe2+ ions to form
heme molecules (Chiabrando et al., 2014).

In the JKA1, JKA?2 and JKA3 treatments, the highest increase in hemoglobin was in the
JKA3 treatment. The JKA3 treatment also showed a higher increase in hemoglobin levels
compared to the KP treatment using Commercial Anti-Anemia Product. This is because ajwa
date extract has more complex compounds such as protein, carbohydrates, and fats to support
the hemoglobin synthesis process. Succinyl CoA, which is a precursor of the heme molecule
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in hemoglobin, is synthesized from a-ketoglutarate derived from acetyl CoA. Acetyl CoA can
come from fat and carbohydrate metabolism. Therefore, if the amount of fat and carbohydrate
intake from dates increases in the body, it will increase the formation of heme molecules which
will ultimately increase hemoglobin levels (Irmawati & Rosdiana, 2020). The results of this
study are in line with research conducted by Kusumawati which showed that postpartum
mothers who consumed one spoonful of date juice three times a day for one week showed an
increase in Hb levels of 1.2 gr/dL (Ridwan et al., 2018).

One instrument that was utilized to assess quality of life was the European Quality of
Life Five Dimensions (EQ-5D) questionnaire. The EQ-5D was developed by the EuroQol
Group. Its descriptive system comprised five domains of quality of life to evaluate health
status: mobility (the ability to walk or move), self-care, usual activities, pain or discomfort,
and anxiety or depression (Ridwan et al., 2018).

Based on the results of interviews with respondents in each treatment group using the
EQ-5D questionnaire, data on the health state of respondents was obtained for each dimension
of the problem based on the questionnaire. The health state results that have been obtained are
then calculated using a value set. The value set used in this study is the Indonesian value set
that has been developed by other researchers (Purba et al., 2017). This health status can be

converted into a single index value based on the values set in the value set table. To obtain
the utility of the EQ-5D health level, it can be calculated as follows: 1-(mobility domain + self
care domain + usual activity domain + pain domain + anxiety domain) (Reenen et al., 2019).

Based on the data in Figure 1, it can be seen that the average quality of life in each
treatment group increased from the first day to the 4th day. Meanwhile, the data in Table 2
shows that the treatment that most rapidly improved quality of life (based on the number of
days respondents achieved quality of life with point 1) was the JKA?2 group (an average of 2.4
days). This data aligns with the highest increase in hemoglobin levels in the JKA2 group
(Table 1). This suggests that one factor that can improve the quality of life for menstruating
women with anemia is increased hemoglobin levels.

In the positive control group, the increase in quality of life was due to Commercial Anti-
Anemia Product containing iron, vitamins, and other minerals so that the nutrients needed by
the body could be met (Zulfachri, 2013). While in the negative control group, even without
treatment, the quality of life also increased. This is due to several factors other than hemoglo-
bin levels that can affect quality of life, including nutritional status, physical activity, and
eating patterns of respondents (Putri et al., 2015).

In the domain of walking or moving ability contained in the questionnaire, it is used as
a parameter for respondents in their ability to walk or move during menstruation, so that it can
describe the respondent's ability to carry out daily activities during menstruation. In the JKAT,
JKA2 and JKA3 treatments with Ajwa date juice treatment, the respondent’s quality of life
also increased. The increase in the respondent’s quality of life in domain 1, namely mobility
(ability to walk/move), showed an improvement from day to day. Carbohydrate compounds
such as glucose, fructose, and sucrose in Ajwa dates can help meet energy needs so that they
can help increase respondents' mobility. Foods that contain high energy are very good for
increasing stamina. Dates are a type of fruit that contains a lot of energy, which is 260 kcal per
100 g. Date energy comes from complex carbohydrate compounds, especially in the form of
sucrose. Therefore, dates in the form of juice can be used as an instant energy source. Date
juice contains 67.97 g/100 g of glucose. This figure is higher compared to glucose in biscuits,
crackers and donuts, which is between 20-40 g/100 g (Hardiansyah et al., 2011). In the self-
care domain contained in the questionnaire can describe the ability of respon- dents to perform
self-care during menstruation. There was an increase in the quality of life of respondents
shown not only in mobility but also in self-care and usual activities. The iron in dates is one
of the compounds that acts as a hemoglobin-forming substance and also plays a role in energy
metabolism. In each cell, iron works together with protein (electron transport), which plays a
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role in the end of energy metabolism (Fadila et al., 2018). So that carbohydrates and iron as
energy-producing components in dates affect the increase in the quality of life of respondents.

The pain domain contained in the questionnaire is used as a parameter for respondents
in feeling pain during menstruation, which can interfere with daily activities. Improvement in
quality of life in the pain domain also shows improvement. Pain during menstruation can
interfere with daily life activities and can reduce quality of life. The content of dates such as
phenolics and flavonoids has anti-inflammatory activity, so it can help reduce pain in respon-
dents. This is because the content of phenolic acid and flavonoids can inhibit the formation of
prostaglandin endoperoxides, which can cause the cessation of inflammatory mediators such
as prostaglandins, and thromboxanes. Meanwhile, ethyl acetate, methanol, and water from
ajwa dates inhibit the cyclooxygenase enzymes both COX-1 and COX-2 (Royani et al., 2022).
Research conducted by Musa et al. (2017) regarding the effects of dates in reducing gastric
damage in Wistar rats showed that there was a protective effect against gastric damage due to
ethanol.

In the stress or depression domain, the questionnaire is used as a parameter for respon-
dents feeling stressed during menstruation. In measuring the quality of life of respondents in
the 5th domain, namely stress/depression, there was also an improvement. This is because
dates contain tryptophan protein. Ajwa dates contain 53 mg of tryptophan (Assirey, 2015).
Tryptophan is an amino acid that stimulates the formation of serotonin. Serotonin is a chem-
ical that functions to help brain signals to cells through the synapse space from sending cells
to receiving cells. In a state of depression, serotonin levels are low or serotonin returns to its
original position too quickly, after helping to convey messages from the synapse. In this con-
dition, the tryptophan content in dates causes a sufficient amount of serotonin to be able to
regulate mood and fight stress (Praristiya, 2020).

4. Conclusion

Ajwa date juice can be used as an alternative therapy to increase hemoglobin levels and
the quality of life of anemic menstruating women, with the highest increase occurring in the 3
x daily treatment, although statistically the results obtained were not significant (p>0.05). The
level of significance of Ajwa date juice treatment on increasing hemoglobin levels and quality
of life can be determined by increasing the concentration, combination therapy, extending the
treatment time or by making Ajwa date preparations in forms other than juice.
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