
INTRODUCTION

Adolescents require more significant nutrients for the process of 
growth and development. Adolescents have many health problems relat-
ed to nutrition, one of which is anaemia1). The number of young women 
who experience anaemia is 40-88%, while in developing countries, 
53.7%2,3). The incidence of anaemia in Indonesian adolescents was 
37.1% r in 2013, increasing to 48.9% in 20184). Children and women of 
childbearing age experience the highest incidence of anaemia. Anaemia 
shows a very high outcome (ranging between 80%-90%)5). 

Factors that can cause adolescents to be prone to anaemia are 
growth, inadequate iron and vitamin C consumption, a vegan diet, skip-
ping meals, and calorie restriction. Menstruation and hormonal changes 
are also risk factors for anaemia6,7). Anaemia can lead to complications if 
not treated properly, which impacts the immune system. An anaemic 
person who does not get treatment will be at risk of difficulty carrying 
out activities due to fatigue and problems with the heart and lungs8). Iron 
deficiency can also cause perceptual disturbances and learning difficul-
ties that end in learning achievement failure9). 

The Indonesian government runs a program giving one tablet plus 
blood once a week to young women to reduce anaemia. Data shows that 
only 1.4% of female adolescents consume blood supplement tablets > 

52 grains per year4). Efforts to overcome the problem of anaemia are not 
only done by using government programs. Anaemia of nutritional defi-
ciency or iron (Fe) can take advantage of natural ingredients available in 
nature. This material is used as a traditional medicine to treat anaemia10). 
WHO recommends the use of natural ingredients as herbal medicines to 
maintain body health and prevent and treat diseases in the community11). 

One alternative herbal treatment to meet the iron needs of anaemia 
is to use red ginger and honey. Researchers are interested in using natu-
ral ingredients of red ginger and honey, considering that these ingredi-
ents are easy to obtain and can be used by various groups. Red ginger 
has many properties, is safe and effective as an ingredient in herbal 
medicine, where red ginger contains 1.15 grams of iron12,13). Red ginger 
used in previous studies effectively increased haemoglobin levels14). The 
results of another report say that honey can increase haemoglobin levels 
in mild anaemia with a haemoglobin range of 11.0-11.9 g/dl with a con-
sumption dose of 28 g/day for seven consecutive days15). 

The results of the preliminary study showed the number of teenag-
ers aged 14-18 years was 170. The results of interviews with ten teenag-
ers showed that teenagers admitted that they rarely consumed vegeta-
bles and other high-iron nutrients. Teenage girls rarely take the 
blood-added tablets that have been given. The examination of haemo-
globin levels showed that four teenagers had below typical values with a 
minimum of 9.8 g/dl and a maximum of 14 g/dl. Based on the back-
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ground described previously, the researchers are interested in research-
ing "The Effectiveness of Herbal Red Ginger and Honey Therapy on 
Hemoglobin Levels in Adolescents in selected areas in Indonesia."

METHODS

Study Design
This research uses a quasi-experimental design with a nonequiva-

lent control group pre-test and post-test design. This research was con-
ducted on 5-28 June 2021 in Kebumen, Central Java, Indonesia. Giving 
red ginger and honey as independent variables, while Hb levels became 
the dependent variable.

Samples
The population is 170 teenagers, and based on calculations and 

anticipation of dropout, 23 samples are obtained in each group. The 
sample was by the inclusion criteria: age 14-18 years, no allergies to 
ginger and honey, and willing to be a respondent. Respondents who 
were sick, smoked, consumed iron tablets, and were menstruating were 
exclusion criteria. Respondents were divided into one control group and 
two intervention groups (red ginger and honey groups). Sampling tech-
nique to get samples with consecutive sampling, to determine group 
members using simple random sampling.

Instruments
The instruments used were standard operating procedures regarding 

the manufacture of red ginger herbs, giving honey, and measuring Hb 
levels. The observation sheet to record the treatment and Hb levels. 
Digital scales measured the dose of red ginger and honey. Weight scales 
measured weight. Check Hb levels using a haemometer. The standard 

operating procedure was carried out by an expert test on two experts in 
medical-surgical nursing with an average value of 0.90. The scales and 
haemometer were retested for reliability with reliable results.

Data Collection
The control group did not get treatment; the researchers gave 200 

ml of mineral water consumed simultaneously as the intervention group. 
The intervention group received red ginger made by boiling 13.3 
mg/200 gBB in 200 ml of water until it boils with 5 grams of sugar. The 
intervention was administered once daily for 14 days in the afternoon. 
The honey intervention group received 1 ml/200 gBW/week given once 
a day for 14 days in the afternoon. The intervention was carried out door 
to door while still implementing the protocols to prevent the spread of 
Covid-19. Hb levels were measured using capillary blood in the middle 
finger. Hb levels measured pretest and posttest. Pretest Hb levels took 
24 hours before the intervention, and posttest Hb levels took 24 hours 
after the last day of the intervention. Researchers provide information to 
respondents about diet and activities that can and cannot be done during 
the research process.

Data Analysis and Ethical Consideration
All respondents received information about the objectives and bene-

fits of the research. Researchers provide education about the benefits of 
ginger and honey on haemoglobin to prevent anaemia. Researchers also 
provide information about possible side effects and how to manage 
them if they occur. The researcher explained the purpose, benefits, side 
effects, and management in the informed consent document. The 
researcher explained to the control group that when the study did not 
provide therapy in the form of giving ginger and honey, it was aimed at 
knowing the differences between the groups given the intervention. 
Control group respondents were willing to take part in the study after 
receiving an explanation. Researchers provide education about ginger 
and honey to prevent anaemia in all groups of respondents to maintain 
justice. Respondents signed informed consent as a sign of agreeing to 
the research process. The study was conducted after obtaining ethical 

Table 1: Distribution Characteristics of Respondent
Variable Honey  Red Ginger  Control 
 Group Group Group

 f % f % f %

Gender  
Male 8 34.8 7 30.4 9 39.1
Female 15 65.2 16 69.6 14 60.9

Age  
Min-Max 14-18 14-18 14-18
Mean ± SD 15,13 ± 1.07 15,04 ± 1.23 15,43 ± 1.39

Table 2: Hemoglobin Level in Control dan Intervention 
Group

Variable Haemoglobin value (gr/dl)

 Min-Max Mean SD

Control Group
Pretest 10,5-15,7 13,29 1,405
Posttest 11,0-15,0 13,20 1,067

Red Ginger Group
Pretest 9,5-15,8 12,84 1,564
Posttest 10,7-16,6 14,16 1,573

Honey Group
Pretest 11,3-15,0 13,26 1,054
Posttest 12,6-16,2 14,63 1,011

Table 3: Cross Tabulation Gender with Haemoglobin Level in Control and Intervention Groups

Gender
 Σ Hemoglobin Pretest Hemoglobin Posttest

  Min-Max Mean ± SD p-value Min-Max Mean ± SD p-value

Honey Group 
Male 8 12,50-15,00 14,01 ± 1,052 0.024 13,20-16,20 15,23 ± 1,009 0.028#
Female 15 11,30-14,40 12,86 ± 0,836  12,60-15,80 14,30 ± 0,881 

Red Ginger Group 
Male 7 12,0-15,80 14,08 ± 1,342 0.015 12,80-16,10 15,22 ± 1,228 0.032#
Female 16 9,50-14,50 12,30 ± 1,353  10,70-16,60 13,70 ± 1,506 

Control Group 
Male 9 13,20-15,70 14,41 ± 0,866 0.003 12,80-14,20 13,93 ± 0,694 0.013#
Female 14 10,50-14,40 12,57 ± 1,205  11,00-14,20 12,74 ±  ,016 

# Tested using Mann Whitney 
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clearance from the Ethics Commission of Universitas Respati 
Yogyakarta 073.3/FIKES/OL/IV/2021. Research permit 1378.2/FIKES/
PL/VII/2021 as the basis for conducting research. Univariate analysis 
using frequency distribution and numerical data description. The nor-
mality test showed typical results (p > 0.05); the pretest-posttest bivari-
ate test for each group used a paired T-test. The bivariate test compares 
between groups using Independent T-test.

RESULTS

Sample Characteristic
Table 1. The majority of the sexes of the respondents in this study 

were women, wherein in the honey intervention group, there were 15 
people (65.2%), the ginger intervention group was 16 people (69.6%), 
and the control group was 14 people (60.9%). The majority of respon-
dents in this study were 14 years old, wherein the honey intervention 
group as many as ten people (43.5%), the red ginger intervention group 
as many as 12 people (52.2%) and the control group as many as eight 
people (34.8%).

Hemoglobin Level in Control dan Intervention Group
?Table 2 the mean pretest haemoglobin level in the control group is 

13.29 g/dl with an SD of 1.405, and the mean posttest haemoglobin 
level is 13.20 g/dl with an SD of 1.067. In the red ginger intervention 
group, the average pretest haemoglobin level was 12.84 g/dl with an SD 
of 1.564, and the posttest haemoglobin level of 14.16 g/dl with an SD of 
1.573. In the honey intervention group, the mean pretest haemoglobin 
level was 13.26 g/dl with an SD of 1.054, and the posttest haemoglobin 
level of 14.63 g/dl with an SD of 1.011.

Crosstabulation between Gender with Hemoglobin Level 
Table 3 shows a significant difference between men and women in 

all groups (p > 0.05). The average pretest and posttest Hb levels for men 
were higher than for women. The average Hb of the control group at the 
pretest was 14.41 g/dl and decreased at the posttest to 13.93 g/dl. The 
Hb of the men in the honey group at pretest and posttest was 14.01 gr/dl 
and 15.23 gr/dl. The red ginger group’s Hb at the pretest and posttest 
were 14.08 gr/dl and 15.22 gr/dl.

Differences in Hemoglobin pretest-posttest in Control and 
Intervention Groups

Table 4 shows that the control group's pretest and posttest haemo-
globin levels showed no significant difference (p = 0.697). The red gin-

ger and honey intervention group showed a significant difference 
between pretest and posttest; it was proven that red ginger and honey 
consumption affected adolescent Hb levels (p = 0.000 and p = 0.000). 
The benefits of red ginger and honey on increasing Hb levels were prov-
en by comparing the two groups with the control group showing a sig-
nificant difference between those not given (p = 0.020 and p = 0.000). 
Honey increased the mean Hb level of teenagers more than red ginger 
(1,360 gr/dl > 1,321 gr/dl). Statistically, there was no difference in the 
benefits of red ginger and honey in reducing Hb levels (p = 0.239).

DISCUSSION

Anaemia is a public health and nutrition problem affecting develop-
ing and developed countries and influences human health and social and 
economic development. Anaemia is more common in developing coun-
tries, with a prevalence rate due to malnutrition. Other causes of anae-
mia include severe menstrual loss, parasitic infections, acute and chron-
ic infections, micronutrient deficiencies, and hemoglobinopathies16). 
Tables 2 and 3 show that the pretest Hb levels in women in all groups 
were lower than in men. The minimum value of Hb levels in adolescent 
girls in all groups showed results below typical values. The minimum 
value of Hb levels in adolescent girls in all groups was 12.0 g/dl. 
Another theory says that adolescent haemoglobin levels are normal if 12 
g/dl and anaemia if Hb < 12 mg/d17). Another theory says that adolescent 
haemoglobin levels are normal if 12 g/dl and anaemia if Hb < 12 mg/
dl18). Previous research has also proven that women’s Hb levels are 
lower than men9,19,20).

In adolescence, the need for iron increases due to rapid growth. 
Adolescence growth to increase iron absorption, ferritin levels decrease. 
Low Hb levels in women than men are by the theory that female adoles-
cents are more prone to anaemia than male adolescents because they 
lose a lot of iron (Fe) from their bodies during menstruation. 
Menstruation causes a decrease in ferritin levels. The lifestyle of adoles-
cent girls who consume vegetable protein more often than iron results in 
inadequate iron needs in the body6,21).  

The average pretest and posttest haemoglobin levels in all groups 
showed 12 g/dl, meaning that the normal category was not anaemic. 
Normal haemoglobin levels in adolescents are caused by several factors: 
not having a history of genetic disorders such as hemoglobinopathy, 
thalassemia, abnormal glycolytic enzymes, and Fanconi anaemia. The 
second factor is nutrition, where adolescents do not have a history of 
iron deficiency, folic acid deficiency, vitamin B12 poverty, alkalosis, 
malnutrition and bleeding. The third factor is that adolescents do not 
have hepatitis, cytomegalovirus, gram-negative sepsis, or malaria. Do 
not consume certain drugs or chemicals that can affect haemoglobin lev-
els22).   

The research respondents were teenagers in the community with 
anaemia which were not used as inclusion criteria, so that the averages 

Table 4: Differences in Hemoglobin pretest-posttest in Control and Intervention 
Groups

Variable N
  Haemoglobin value (gr/dl)

  Mean Different Mean p-value

Pretest Control Group 23 13,291 -0,082 0,697*
Posttest Control Group  13,209  

Pretest Red Ginger Group 23 12,843 1,321 0,000*
Posttest Red Ginger Group  14,165  

Pretest Honey Group 23 13,261 1,360 0,000*
Posttest Honey Group  14,630  

Posttest Control Group 23 13,209 0,956 0,020**
Posttest Red Ginger Group  14,165  

Posttest Control Group 23 13,209 1,421 0,000**
Posttest Honey Group  14,630  

Posttest Red Ginger Group 23 14,165 0,465 0,239**
Posttest Honey Group  14,630  

* tested using Paired T-test

** tested using Independent T-Test



Lestiawati E. et al. 51

obtained during the pretest and posttest showed expected results. 
Another respondent characteristic that can affect Hb levels is age. This 
study took a sample of one category of the age development stage, 
namely adolescents so that the effect of age on Hb levels in this study 
could not be known further. Previous research stated that most adoles-
cent respondents had normal haemoglobin levels because most of the 
iron needs were met adequately, did not experience malnutrition, did not 
have blood disorders and did not consume certain chemicals23,24).      

Table 4 shows a significant effect of giving red ginger on Hb levels 
with an increase of 1.321 gr/dl. Red ginger has a relatively high iron 
content; in addition to iron, red ginger also contains vitamin C. The two 
active substances are an excellent combination to increase a person’s 
haemoglobin level. The content of calcium, vitamin C, beta carotene 
and iron which is relatively high in red ginger, can increase haemoglo-
bin levels in the blood25). The dose given must also be appropriate so 
that herbal treatment can run effectively. The amount of 13.5 mg/200 
gBB red ginger given for 19 days significantly increased haemoglobin 
levels in experimental animals (male rats), which showed pretest hae-
moglobin of 12.28 g/dl and posttest haemoglobin of 16.68 g/dl26). The 
study results are in line with previous studies with the effects of the gin-
ger extract being effective in increasing the Hb levels of smokers with 
anaemia27), Hb, Ht, and erythrocyte levels28).   

Table 4 also shows the significant effect of honey on increasing 
adolescent Hb levels with an average result of 1.360 gr/dl at the 
posttest. Forest honey helps treat anaemia and can help form haemoglo-
bin because of the many minerals, such as sodium, calcium, magnesium, 
aluminium, potassium, iron, and phosphorus. Other ingredients include 
thiamin (B1), riboflavin (B2), pyridoxine (B6), ascorbic acid (C), nia-
cin, pantothenic acid, biotin, folic acid, and vitamin K. is in the immune 
system. Vitamin B12 and folic acid is an essential combination needed 
to form new cells, which will affect the Fe in the blood to increase hae-
moglobin. Nutritional factors in honey consumed every day by people 
with anaemia can increase their energy significantly and then help 
increase calcium absorption, haemoglobin count and treat or prevent 
anaemia29).    

The results of this study are in line with previous studies with the 
results of honey being effective in increasing Hb levels in the interven-
tion group30). Honey is a medicine used for all kinds of diseases. Besides 
having a sweet taste, honey also has various properties; one of its bene-
fits is that it can use as a medicine by adding or mixing herbs with spe-
cific health benefits. Honey contains iron and vitamin C, which is rela-
tively high where the content in honey can use to increase haemoglobin 
levels31). 

Table 4 shows that the posttest comparison of Hb levels between the 
red ginger and honey groups was p = 0.239, meaning that there was no 
significant difference between the two groups in increasing Hb levels. 
The average posttest Hb level in the ginger group was 14.165 while the 
honey group was 14,630, with the results of the analysis of the mean 
difference between the two groups being 0.465. Based on the mean 
results between the two intervention groups, the mean value of the 
honey group was higher than the red ginger group. Honey can increase 
haemoglobin levels more than red ginger because the mineral content in 
honey is more complex. It can help the formation of haemoglobin in the 
body quickly. In general, red ginger and honey have almost the same 
content. Red ginger and honey both contain iron and vitamin C, both of 
which were used in this study to increase haemoglobin levels in the 
body. Ginger and honey contain essential substances in the formation 
and absorption of haemoglobin in the body, including ginger containing 
amino acids, protein, vitamin C, iron and vitamin B6. While honey con-
tains antioxidants, iron, vitamin C and folic acid32).  

The results showed that the effects of both interventions significant-
ly increased the average Hb in adolescents compared to the control 
group. Consumption of honey showed an increase in Hb levels higher 
than red ginger. Consumption of honey is a more pleasant experience 
because it tastes sweeter and more delicious than red ginger. Teenagers 
tend to be picky about food, so a delightful taste is suitable as an option. 
The high sugar content in honey is controversial in certain groups, so 
you must be careful in consuming it. Red ginger is another option in 
herbal therapy to increase Hb levels. Honey and red ginger are easy to 
obtain, and the price is relatively low, so it is very suitable to be an 
option for maintaining one’s Hb levels. Herbal therapy has almost no 
side effects, so it is safe for consumption.

CONCLUSION

The control group showed no difference between pretest and 
posttest Hb levels. Consumption of red ginger or honey is proven to 
increase Hb levels in adolescents; it is established that the average 
posttest Hb level in adolescents has increased. There is no significant 
difference between red ginger and honey as a therapy to increase Hb 
levels. Both interventions have the same position in increasing Hb lev-
els. Red ginger and honey are choices to prevent anaemia, according to 
one’s taste. 
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