4th International Conference on Animal Production for Food Sustainability 2024 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1502 (2025) 012038 doi:10.1088/1755-1315/1502/1/012038

Effects of yoghurt on haemoglobin levels as a
preventive measure against anaemia in adolescents

Ira Suryanis?23*, Delsa Junita Lestaril, Hasmiwatiz, Nur Indrawaty Lipoetoz?,
Novirman Jamarun4, Rinita Amelia35 and Yudha Endra Pratama3

1 Department of Midwifery, Faculty of Vocation, Baiturrahmah University, Padang,
Indonesia

2Program Study of Biomedical Science, Faculty of Medicine, Andalas University, Padang,
Indonesia

3 Studi Centre of Biotechnology Probiotic,Biaturrahmah University, Padang, Indonesia
4Department of Technology and Nutrition Feed, Faculty of Animal Science, Andalas
University, Padang, Indonesia

5 Department of Histology, Faculty of Medicine, Baiturrahmah University, Padang,
Indonesia

*E-mail: irasurvanis@jurkeb.unbrah.ac.id

Abstract. Anaemia is a highly prevalent global health issue, affecting
approximately 37% of the population. In lower-income countries, the incidence
of anaemia among teenage girls is exceptionally high, with around 53.7% of all
adolescents affected. The administration of yoghurt enriched with probiotics and
long-chain inulin demonstrated the most favourable outcomes regarding iron
supplementation, bioavailability, and antioxidant activity. This study aims to
assess yoghurt's efficacy in improving teenagers' haemoglobin levels. This study
employed an experimental approach, utilizing a one-group pretest-posttest
design and purposeful sampling of 48 adolescents with anaemia. This treatment
group consisted of two groups: group A, which was administered blood
supplement tablets (FEe) Group B with yoghurt administration, and group C,
which served as the control group without any treatment. Each individual
received a daily allocation of 200 ml of yoghurt for two weeks. Before and after
yoghurt feeding, haemoglobin levels of the adolescents were checked. The Hb
level of adolescents before consumption was found to be 12.6 gr/dl on average,
while the Hb level of adolescents who consumed Fe tablets and yoghurt after
consumption was 13.1 gr/dl on average. T-test analysis showed a statistically
significant difference in haemoglobin levels in adolescents before and after
yoghurt consumption. Yoghurt consumption was shown to increase haemoglobin
(Hb) levels in adolescents, leading to the conclusion that yoghurt consumption
has a positive impact on Hb levels.

1. Introduction

Anaemia in adolescents can result in decreased immunity, concentration, learning achievement,
adolescent fitness and productivity. Anaemia is an extreme health problem worldwide with a
prevalence of 37%, most of which occurs in people in lower-income countries such as Southeast

Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL.

Published under licence by IOP Publishing Ltd 1


mailto:irasuryanis@jurkeb.unbrah.ac.id
https://creativecommons.org/licenses/by/4.0/

4th International Conference on Animal Production for Food Sustainability 2024 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1502 (2025) 012038 doi:10.1088/1755-1315/1502/1/012038

Asia and Africa. According to the World Health Organization (WHO), the incidence of anaemia
among adolescent girls in lower-income countries is around 53.7% of all adolescent girls [1].
The results of the Riskesdas [2] showed that the prevalence of anaemia in Indonesia was 23.7%
with a proportion of 22.7% in urban areas and 25.0% in rural areas and 23.9% of women. Based
on age groups, anaemia sufferers at the age of 15-24 years were 32.0%, and in adolescent girls
and women of childbearing age 13-49 years were 22.7% each [3]. The prevalence of anaemia in
West Sumatra Province among women was 29.8%. According to data obtained from the West
Sumatra Provincial Health Office in 2018 regarding the screening of all junior and senior high
school students in districts and cities within West Sumatra Province, there were 5,270 junior
and senior high school students who were netted, including 3,837 adolescent girls and 1,433
adolescent boys [4].

The most common cause of anaemia is nutrient deficiency. The underlying causes of
nitric anaemia include inadequate intake, inadequate absorption, increased nutrient losses, and
excessive demand. Iron deficiency is the most common nutritional deficiency in both higher-
income and lower-income countries. A blood supplementation programme for adolescents has
been launched which has a national target. However, in the field, the provision of blood
supplementation tablets focuses more on pregnant women. This is why the incidence of
anaemia in adolescent girls is still high. In addition, some things that can cause anaemia include
poor nutrient intake, menstruation, infectious diseases, and lack of knowledge [5].

One method that is now gaining attention to overcome anaemia is the use of probiotics
such as yoghurt. Yoghurt contains good bacteria that can help increase iron absorption in the
body. Lactic acid-forming bacteria, including lactobacilli, are thought to increase dietary iron
bioavailability through several mechanisms such as lowering gut pH [6], shifting gut microbiota
metabolism and metabolite formation [6,7,8], and enhancing anti-inflammatory
immunomodulation [9]. In addition, probiotics can also be involved in mineral metabolism
(calcium (Ca), iron (Fe), magnesium (Mg), selenium (Se), potassium (K), copper (Cu), zinc (Zn),
etc.), which facilitates their absorption [10]. Research shows that the level of minerals in the
human body is mainly related to their intake from food. At the same time, the function of the
human body is not only related to the amount of minerals but also the proportion and
percentage of their absorption [11]. This suggests that probiotics may affect mineral absorption
in the body. Some types of probiotics have been found to increase the absorption of certain
minerals, while others may inhibit or have no effect on mineral absorption [12,13,14].

Plain (Cimory) yoghurt containing long-chain inulin showed the best effect in terms of
iron supplementation, bioavailability, and antioxidant activity. This formula may be a potential
new iron supplement and a good functional food candidate. Based on the phenomenon and
description above, this article aims to find out about the Effectiveness of Yoghurt on the
increase of haemoglobin in adolescent girls.

2. Materials and Methods

The population of respondents in this study were all female adolescents of the DIII Midwifery
Study Program, Faculty of Vocational Studies in 2021 and 2022, namely 64 respondents, while
the sampling technique was purposive sampling, namely 48 samples who experienced anaemia.

2.1 Characteristic respondens
Univariate analysis to describe each variable studied. The variables studied were knowledge
and attitude of adolescents about ‘Anaemia’.
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2.2 Blood Haemoglobin Level Analysis

Haemoglobin test can be done by pricking the fingertip (finger prick). Blood is then tested
directly with a digital haemoglobinometer (Easy Touch GCHb) with a sensitivity of 89.4% and
specificity of 63.6%.

2.3 Statistical Analysis
Bivariate analysis to see the difference between before and after anaemia. Because the data
were normally distributed (pvalue>0.05), the Paired T test was conducted.

2.4 Ethical research

The Ethics Committee of the Medical Faculty of Andalas University authorized the ethics
clearance (No: 552/UN.16.2/KEP-FK/2024). Written informed consent was obtained from all
subjects before to the study after they received information about the procedures.

3. Result and Discussion

3.1 Chracteristic Responden
From the univariate results related to respondent data collection by looking at age, body
mass index and Hb levels before starting treatment. The results of this study can be seen in the
following table.
Table 1. Frequency Distribution of Respondent Characteristics

Characteristics Responden F Persentase (%)
Age
20 Years 12 28,5%
21 Years 14 29,1%
22 Years 11 22,9%
23 Years 11 22,9%
Total 48 100%
BMI
Very thin 8 16,6%
Skinny 12 28,5%
Normal 19 42,2%
Fat 9 18,7%
Total 48 100%
Hb Before
10,3-10,9 gr/dl 9 18,7%
11,3-11,9 gr/dl 19 42,2%
12-12,9 gr/dl 12 28,5%
13-13,7 gr/dl 4 8,3%
14-14,2 gr/dl 4 8,3%
Total 48 100%

The frequency distribution of respondent characteristics based on age found that the age
range of respondents was 20-23 years. Based on BM], it was found that a small proportion of
female students (16.6%) had a very thin BMI, (28.5%) had a thin BMI, a small proportion of
female students (18.7%) had a fat BMI and most female students (42.2%) had a normal BMI.
Based on Hb before hemoglobin levels were obtained 10.3-10.9 gr/dl as many as 9 people
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(18.7%), hemoglobin levels 11.3-11.9 gr/dl as many as 19 people (42.2%), hemoglobin levels
12-12.9 gr/dl as many as 12 people (28.5%), hemoglobin levels 13-13.7 gr/dl as many as 4
people (8.3%), and hemoglobin levels 14-14.2 gr/dl as many as 4 people (8.3%). The normal Hb
level in adolescent girls is >12g/dl. Adolescent girls will be said to suffer from anaemia if the Hb
level is <12g/dl [15].

3.2 Haemoglobin Levels

Table 2. Mean haemoglobin levels before and after treatment

Treatment Average Sd P value
Group A Pretest 11,6 ,93986
Posttes 12,5 ,83680 0,002
Group B Pretest 12,6 ,90365
Posttest 131 , 79444 0,002
Control Pretest 11,1 ,32602
Posttest 11,1 ,20207 0,498

In table 2 it can be seen that in group A with the administration of blood supplement tablets
(Fe) there was an increase in Hb levels as well as group B with the administration of yogurt it is
known that there was also an increase from before and after administration for the
respondent's Hb levels. Based on the results of the study, it can be seen that in the group before
being given blood supplement tablets treatment, the mean value of haemoglobin levels was 11.6
standard deviation ,92986 and after treatment there was an increase in haemoglobin levels to
12.5 standard deviation ,83680 with a p-valueof 0, 002<0.05 which means there is a difference
between before and after treatment. While in the group before being given yoghurt, the average
value was 12.6 standard deviation ,90365 and after being given the treatment there was an
increase in haemoglobin levels to 13.1 standard ,79444 with a p-value of 0.002 <0.05 which
means there is a difference between before and after treatment. And in the control group, it was
found that there was no increase and decrease, namely haemoglobin before the average value of
11.1 standard deviation ,32602 and haemoglobin after the average value of 11.1 standard
deviation ,20207 with a p-value of ,498>0.05, which means that there was no effect on the
control group.

The results of this study are in line with research conducted by Mutmainnah [16] that
adolescent girls at Pondok Pesantren Miftahul Khoer Tasikmalaya before giving Fe tablets all
adolescents experienced anaemia with a mild category of 28 people (100%), The test results of
changes in Hb levels obtained a t value of -13.031 with a significance level (pvalue) of 0.000,
which means that there is an effect of giving Fe tablets on changes in Hb levels in adolescent
girls.

The increase in blood Hb levels after yogurt administration is related to the effect of
probiotics contained in yoghurt on iron absorption in the intestine, this is due to the presence of
Lactobacillus and Bifidobacterium as a starter in making yogurt where these two bacteria can
change the pH of the intestine to become more acidic, which plays an important role in
increasing the solubility of non-heme iron (iron from plant sources). With increased solubility,
iron is more easily absorbed by the body. The study by Vorheid et al. [17] showed that
consumption of probiotic yoghurt was able to increase iron absorption in iron-deficient
experimental animals, thereby increasing their Hb levels. These acidic conditions may help
maintain the stability of iron in the form of ferric ions (Fe?*), which are more easily absorbed by



4th International Conference on Animal Production for Food Sustainability 2024 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1502 (2025) 012038 doi:10.1088/1755-1315/1502/1/012038

the intestinal mucosa. Research by Rusu et al. [18] showed that lactic acid from yoghurt can
reduce the binding of iron by anti-nutrient compounds (such as phytates), which usually inhibit
iron absorption.

One way in which GM can interact with minerals is by producing enzymes that can break
down complex minerals, making them more accessible to the host for absorption [19]. A lack of
beneficial bacteria in the gut can lead to decreased phytase production, resulting in decreased
mineral absorption [20]. In addition, the effect of consuming foods containing probiotics can
also inhibit inflammation due to the antiinflammatory properties of probiotics. Inflammatory
conditions in the gut can inhibit iron absorption. By reducing inflammation, probiotics can help
optimise iron absorption and, in turn, increase haemoglobin levels. Markowiak & Slizewska [21]
showed that consumption of probiotics in yoghurt can reduce gastrointestinal inflammation and
support a healthy environment for iron absorption. Consumption of yogurt with probiotic
content in daily life for 14 days can increase blood haemoglobin levels in adolescent girls with
an increase from 12.6 to 13.1 g/dl.

4. Conclusion

Consumption of yogurt and blood supplement (Fe) tablets had an effect on haemoglobin levels
before and after being given to adolescents. Consumption of yogurt with probiotic content in
daily life for 14 days can increase blood haemoglobin levels in adolescent girls with an increase
from 12.6 to 13.1 g/dl
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