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Abstract---Moringa leaves are nutrient-rich plants that increase 

hemoglobin (Hb) levels, nutritional intake, and nutritional status. 

Therefore, this research aims to determine the effect of administering 
Moringa leaf capsules and Fe to increase hemoglobin levels, body 

weight, and upper arm circumference (LILA) in second-trimester 

pregnant women suffering from chronic energy deficiency (KEK). It 

was carried out for 2 months in the working area of the Banabungi 

Public Health Center, Buton Regency, Indonesia. The method adopted 

was an experimental design using a double-blind randomized 
controlled trial with a pre and post-test as well as a control group 

pattern. The samples were 34 second-trimester pregnant women 

suffering from KEK and divided into 2 groups, namely Moringa 

capsules + Fe (n=17) and Fe (n=17). The data were analyzed using the 

Chisquare, Paired, and Independent T-Test. The analysis was 
conducted based on the characteristics of the majority of the samples 

aged from 20 to 35 years, gravida, higher education, work, and 

income less than the minimum wage with a p-value > 0.05. The 

results showed a significant increase in hemoglobin levels in the 

Moringa leaf capsule group + Fe from 9.47 ± 2.11 to 11.67 ± 1.32 p = 

0.001. In the Fe group, it ranged from 11.10 ± 1.56 to 11.05 ± 1.69 p 
= 0.918 with a p-value of 0.246. The body weight also increased from 

45.45 ± 5.32 to 49.85 ± 6.50 p = 0.000 and 50.20 ± 7.65 to 53.24 ± 

8.11 p = 0.000 with a p-value of 0.188 in both groups. For LILA, there 

was an increase in the Moringa leaf capsule group + Fe from 20.91 ± 

1.33 to 23.13 ± 1.51 p = 0.000 and the Fe group from 20.96 ± 1.91 to 
22.12 ± 1.58 p = 0.000 with a p-value of 0.067. The difference in the 

magnitude of the change was not significantly different for hemoglobin 

levels, body weight, and LILA (p>0.05). However, the effect of 

administering Moringa leaf capsules + Fe was higher than only Fe 

tablets. 

 
Keywords---moringa leaf capsules, trimester pregnant women II, 

chronic energy deficiency (KEK). 

 

 

Introduction  
 

Nutritional status is an important aspect to determine whether a pregnant woman 

can have a successful pregnancy without any disturbances. Moreover, chronic 

energy deficiency (KEK) is a nutritional problem caused by a lack of food intake 

for a long time (Kementrian Kesehatan Republik Indonesia, 2018). In Indonesia, 

Basic Health Research (RISKESDAS) stated that the prevalence of pregnant 
women suffering from KEK in 2018 was 36.8%, with the highest proportion (WUS) 

occurring at the age of 15-49 years at 17.3% (Kementerian Kesehatan RI Badan 

Penelitian dan Pengembangan Kesehatan, 2018). The Ministry of Health also 

reported a percentage of 9.70%, which was targeted to be 16% in 2020, thereby 

the performance is 164.95%. According to the World Health Organization (WHO, 

2010), for pregnant women at risk of SEZ, Indonesia is still in the moderate 
category of public health problems, which ranged from 10 to 19% (Kementrian 

Kesehatan Republik Indonesia, 2021). 
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Based on RISKESDAS data, the number of anemia among pregnant women in 

Indonesia is 48.9%, which almost occurred between the ages of 15 and 24 years 

with a total of 84.6%. Meanwhile, the proportion of those who received blood-

enhancing tablets was 73.2%, where 24% were administered 90 and 76% received 
< 90 tablets, while approximately 26.8% did not receive (Kementerian Kesehatan 

RI Badan Penelitian dan Pengembangan Kesehatan, 2018). In 2018, the Ministry 

of Health reported that the coverage of blood-added tablets in young women was 

46.56%, which fulfilled the 2019 Strategic Plan target of 30%. The coverage of 

administering blood tablets in 2019 was 64.0%, which has not reached the target 

of 98% (Kementrian Kesehatan Republik Indonesia, 2020). 
 

Moringa leaf has been widely investigated for its nutritional content and uses. The 

leaves are very rich in nutrients such as calcium, Fe, protein, as well as vitamins 

A, B, and C (Prod et al., 2014). One of the most important ingredients of the 

Moringa plant is antioxidants, specifically in the leaves which contain a high 

proportion. Based on phytochemical tests, Moringa (Moringa oleifera) leaves 
contain several antioxidants such as tannins, steroids, triterpenoids, and 

flavonoids (Kasolo et al., 2010). A total of 6 full tablespoons can meet the needs of 

calcium and iron for pregnant and lactating women. It was also discovered that β–

Carotene contained in Moringa leaves is a precursor to retinol (vitamin A) 

(Gopalakrishnan, Doriya and Kumar, 2016). 

 
Materials and Methods 

 

Research Location and Design 

 

This research was carried out from August 29 to October 29, 2021, at the 

Banabungi Health Center, Buton Regency, Southeast Sulawesi Province. The 
experimental design was involved using a double-blind Randomized Controlled 

Trial with a pre and post-test pattern as well as a control group. The samples 

were divided into 2, namely the intervention and the control group. Before 

intervention was given, the samples were subjected to a pretest examination by 

measuring hemoglobin (Hb), body weight, and lilac levels from both groups. This 
was followed by the adminstration of Moringa leaf extract 2x1000 + Fe 1x500 mg 

to the intervention (X₁), and Fe 1x500 mg to the control group (X₂) (Bruton, Lazo 

and Parker, 2006; Kepala Badan Pengawas Obat Dan Makanan Republik 

Indonesia, 2014; Setianingsih, Nurani, and Rohman, 2018). 

 

Population and Sample 
 

The population used includes 101 pregnant women with SEZ in the working area 

of the Banabungi Health Center, from January to December 2020. A total of 34 

samples were collected using the formula (Stanley et al., 1997), which was carried 

out by random sampling through inclusion and exclusion criteria. Subsequently, 

the samples were divided into 2 groups of 17 respondents, where the first group 
was given Moringa leaf capsules + Fe and the second received Fe tablets. This 

research received a recommendation for approval from the Health Research 

Ethics Commission, Faculty of Public Health, Hasanuddin University Makassar 

with Number 6011/UN4. 14. 1/TP.01.02/2021 and Protocol Number 

14621092072. 
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Method of Collecting Data 

 

The data on age, education, parity, occupation, as well as income were collected 
and measured through interviews using a questionnaire. At the beginning of this 

research, respondents were subjected to a pretest to check their hemoglobin 

levels, body weight, and upper arm circumference (LILA). The samples were 

treated with Moringa leaf capsule therapy 1x2 a day, which was taken in the 

morning, and 1x1 Fe tablet at night before going to bed for 60 days. Finally, a 

post-test was carried out to determine the success of giving Moringa leaf capsules 
and Fe tablets, by checking hemoglobin levels, weight, and LILA. 

 

Data Analysis 

 

Data analysis was carried out with the SPSS (Statistical Product and Service) 
program. This consists of a Paired T-test to compare the values before and after 

treatment as well as an Independent T-Test to compare the results of the 

intervention and the control group.  

 

Research Result 

 
The characteristics of respondents include age, gravida, education, occupation, 

and income. 

 

Table 1 

Respondents’ Characteristics 
 

Chi-Square 

 

Characteristics 

Group 

Total P Value 
Moringa 

Capsules and 
Fe Tablet  

Tablet Fe 

n % n % n %  

Mother's Age 

High Risk 3 60.0% 2 40.0% 5 100 
0.633b 

Low Risk 14 48.3% 15 51.7% 29 100 

Gravida 

Primigravida 6 46.2% 7 53.8% 13 100 
0.500a 

Multigravida 11 52.11% 10 47.6% 21 100 

Education 

High 15 51.7% 14 48.3% 29 100 
0.500a 

Low 2 40.0% 3 60.0% 5 100 

Work 

Working 16 50.0% 16 50.0% 32 100 
1.000b 

Does not work 1 50.0% 1 50.0% 2 100 

Income 
≥2.500.000 0 0% 2 100% 2 100 

0.151b 
<2.500.000 17 53.1% 15 46.9% 32 100 
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Table 1 shows that out of 34 pregnant women with KEK based on age 

characteristics for the high-risk category (36-40 years), the majority are in the 

Moringa capsules + Fe tablets group, with 3 respondents (60.0%), while there are 

15 participants (51.7%) in the low-risk category (20-35 years). Meanwhile, in the 
gravida category, the majority were multigravida in the Moringa capsules + Fe 

tablets group, with 11 respondents (52.11%). In the educational characteristics, 

15 (51.7%) respondents with higher education were in the group of Moringa leaf 

capsules + Fe tablets. For the occupational category, 16 pregnant women (50.0%) 

in the working category are in the Moringa capsules and Fe tablets group, while 

only one who does not work is in the Fe tablet group. Based on UMR, a total of 17 
respondents (53.1%) with low income were mostly in the intervention group, while 

2 respondents (100)% have high income in the Fe tablets group according to the 

Regional Minimum Wage. 

 

Changes in Hemoglobin, Body Weight, and Upper Arm Circumference (LILA) 
 

Changes in hemoglobin levels before and after the administration of Moringa leaf 

capsules + Fe in the intervention group and Fe in the control group. 

 

Table 2 

Changes in hemoglobin levels before and after administration of Moringa leaf 
capsules + Fe in the intervention group and Fe in the control group 

 

Group N Mean ± SD 

Hb level (mg/dl) 

P 

Value 

Difference 

  (X ± SD) 

P Value 

Pre Post 

Moringa 

capsules + 

Fe 

17 9.47 ± 2.11 11.67 ± 

1.32 

0.001* 2.1 ± 2.2  

0.246** 

Fe 17 11.10 ± 
1.56 

11.05 ± 
1.69 

0.918* 0.04 ± 1.8 

* Paired T-test **Independent T-Test 

 

Table 2 shows that there was an increase in the average hemoglobin level in the 

intervention group after the administration of Moringa capsules + Fe tablets from 

9.47 ± 2.11 mg/dl to 11.67 ± 1.32 mg/dl. Based on the results of the Paired T-
test, a p-value of 0.001 (<α=0.05) was obtained. Meanwhile, the control group that 

was given Fe tablets obtained 11.10 ± 1.56 mg/dl to 11.05 ± 1.69 mg/dl, with a p-

value of 0.918 (>α= 0.05). This showed that the administration of Fe had no effect 

on increasing hemoglobin levels. The Independent T-test shows a p-value of 0.246 

(> 0.05). The difference in the hemoglobin levels in the Moringa leaf capsule group 

+ Fe was higher, which indicates the supplement efficiency. 
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Table 3 

Changes in body weight before and after administration of Moringa leaf capsules 

+ Fe in the intervention group and Fe in the control group 
 

Group N Mean ± SD 

Weight Body (kg) 

P 

Value 

Difference (X 

± SD) 

P Value 

Pre Post 

Moringa 

capsules + 

Fe 

17 45.45 ± 

5.32 

49.85 ± 

6.50 

0.000* 4.3 ± 2.3 

0.188** 

Fe 17 50.20 ± 

7.65 

53.24 

±.8.11 

0.000* 3.0 ± 1.8 

* Paired T-test **Independent T-Test 
 

Table 3 shows the average increase in body weight in the intervention group after 

the administration of Moringa capsules + Fe tablets from 45.45 ± 5.32 kg to 49.85 

± 6.50 kg with a difference of 4.3 ± 2.3 kg, with a p-value of 0.000 (<α=0.05). This 

indicates that the Moringa leaf capsules and Fe can increase body weight. 

Furthermore, the control group also showed an increase in the average weight 
from 50.20 ± 7.65 kg to 53.24 ± 8.11 kg with a difference of 3.0 ± 1.8 kg changes 

and a p-value of 0.000 (<α=0.05), which indicates that Fe tablets in the control 

group increased body weight. The table also shows the result of the Independent 

T-test statistic with a value of 0.188 (p>0.05) in both groups. However, the 

difference in body weight in the Moringa leaf capsule group + Fe was higher 
compared to the Fe tablet group. This shows that Moringa + Fe capsules can 

increase body weight significantly. The administration of Moringa + Fe capsules in 

the intervention group and only Fe tablets in the control group increased 

maternal weight. The increase in body weight of those who received Moringa 

capsules and Fe tablets was more significant compared to the control group. 

 
Table 4 

Changes in LILA before and after administration of Moringa leaf capsule + Fe in 

the intervention group and Fe in the control group 

 

Group N Mean ± SD 

LILA (cm) 

P 

Value 

Difference (X 

± SD) 

P Value 

Pre Post 

Moringa 
capsules + 

Fe 

17 20.91 ± 
1.33 

23.13 ± 
1.51 

0.000* 2.2 ± 0.9 

0.067** 

Fe 17 20.96 ± 

1.91 

22.12 ± 

1.58 

0.000* 1.1 ± 0.8 

* Paired T-test ** Independent T-Test 

 

Table 4 shows an increase in the mean LILA in the intervention group after the 
administration of Moringa capsules + Fe tablets, from 20.91 ± 1.33 cm to 23.13 ± 

1.51 cm with a difference of 2.2 ± 0.9 cm. Based on the results of the Paired T-

test, a p-value of 0.000 was obtained (<α=0.05), indicating the effect on 

intervention group to increase LILA. The control group given Fe tablets also 

showed an increase in the mean LILA from 20.96 ± 1.91 cm to 22.12 ± 1.58 cm 
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with a difference of 1.1 ± 0.8 cm and a p-value of 0.000 was obtained (<α=0.05). 

This shows that the administration of Fe tablets in the control group increased 

LILA. Moreover, Table 4 also showed the result of the Independent T-test 

statistical test, which was 0.067 (p>0.05). The difference in LILA in the Moringa 
leaf capsule group + Fe was higher compared to the Fe tablet. This shows that the 

Moringa leaf capsule supplement + Fe can significantly increase LILA. The 

administration of Moringa and Fe capsules in the intervention group and Fe 

tablets in the control group both increased LILA in pregnant women. The increase 

in LILA in the intervention group who received Moringa capsules + Fe tablets was 

more significant. This can improve the nutritional status of pregnant women with 
chronic energy deficiency. Compared to the control group who received Fe tablets, 

LILA increased but could not improve the nutritional status. 

 

Discussion 

 
The results of this study showed a significant increase in hemoglobin levels, body 

weight, and LILA after the administration of Moringa leaf capsules + Fe tablets 

compared to only Fe tablets. One of the natural ingredients that used as an 

alternative to increasing hemoglobin levels and preventing anemia in pregnant 

women naturally that is easily obtained and cultivated is Moringa (Moringa oleifer 
L.) (Nurdin et al., 2018). These plants are useful because of the high iron (Fe) 

level, although the Fe content in Moringa leaves that have been made into flour is 
much higher, namely 28.2 mg/100 grams. The nutritional elements in the leaves 

are vitamin C and A, as well as calcium, potassium, iron, and protein (Krisnadi, 

2015). To meet the need for Fe during pregnancy, pregnant women receive 90 

tablets of blood-added (Fe). However, this quantity is not sufficient because the 

fulfillment of iron needs to be supported by considering the consumption of 
vegetables such as Moringa leaves which are more efficient in preventing anemia 

and maintaining normal hemoglobin levels (Hartati and Sunarsih, 2021). 

 

The results of statistical tests in the Moringa leaf capsule group + Fe showed an 

increase in hemoglobin levels. However, the control group that received Fe tablets 

had a P-value of 0.918 (>α = 0.05), indicating no significant effect on hemoglobin 
levels. This is because the absorption of Fe and vitamin C contained in tablets 

(Fe) is very low. Since the body's iron requirement for pregnant women is ±2-3 mg 

per day, there is a need to supplement with 200 mg iron tablets per day with a 66 

mg Fe. When the amount of Fe in the body is small, there will be limitations in 

the synthesis of components containing active content, thereby affecting the 
functional processes of other body tissues which will cause anemia or hemoglobin 

levels in the blood to be less than normal (Ani, 2013). 

 

This research is in line with (Nurdin et al., 2018) who administered Moringa leaf 

extract in powder form to pregnant women, which showed an increase in 

hemoglobin levels. The previous report by (Iskandar et al., 2015) on the effect of 

Moringa leaf extract supplementation in preventing maternal anemia and low 
birth weight showed that the group given Moringa Oleifera extract capsules + Fe, 

as well as folic acid capsules, increased hemoglobin levels compared to those who 

were given placebo capsules, Fe, and folic acid. The weight of pregnant women is 

a crude index of a healthy diet, which indicates plasma volume expansion and a 

positive caloric balance (Fitri and Wiji, 2019). Based on the results, the weight 
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gain of pregnant women in the second trimester is 0.35-0.4 kg/week 

(Paramashanti, 2020; Pratiwi and Fatimah, 2020). Moringa leaves are a source of 

food that contains all the essential amino acids, which can increase the efficiency 
of metabolic transformation to improve muscle growth and quality. Moreover, 

protein derivatives in form of amino acids are nutrients that play an important 

role in tissue formation and fetal growth, which affects changes in body weight 

and nutritional status during pregnancy. Since protein and calcium 

supplementation as well as other micronutrients through the intervention of 

Moringa leaf capsules is important for nutritional needs, it can support fetal 
growth and maternal nutritional status during pregnancy (Rani et al., 2019). 

 

In a comparison of the average change in body weight (Bb) between the 

intervention and the control groups after giving treatment using the Paired T-test, 

the P-value was 0.000 (<α=0.05). This shows that there is a simultaneous effect of 

the treatment on weight gain in second-trimester pregnant women suffering from 
chronic energy deficiency. The results are supported by (Hadju et al., 2020), 

where the Moringa leaves in form of extracts, powders, and honey can increase 

maternal weight during pregnancy. This shows that the need for Fe in pregnant 

women is higher to increase red blood cells and form fetal as well as placental red 

blood cells (Rahayu et al., 2019). (Hermansyah, Hadju, and Bahar, 2014) also 

examined the effect of Moringa leaf extract on the increasing intake and weight of 
pregnant women who work in the informal sector. 

 

LILA is an early detection tool to determine the risk of KEK in women of 

childbearing age (WUS), with a threshold value of risk 23.5 cm in Indonesia. 

When the size is less than 23.5 cm or is in the red part of the band, it indicates 

that the woman has a risk of KEK (Supariasa, Bakti, and Fajar, 2014). Previous 
study showed that Moringa leaves are a source of nutrients needed by pregnant 

women such as beta-carotene, vitamin B1 (thiamin), B2 (riboflavin), and B3 

(Niacin), calcium, phosphorus, iron, magnesium, zinc, and vitamin C is one 

alternative to improve the nutritional status (Hermansyah, Hadju, and Bahar, 

2014). (Muis et al., 2014) stated that Moringa leaf extract in informal workers of 

pregnant women can increase LILA. From the statistical test results in the 
Moringa leaf capsule group + Fe tablets as well as the administration of Fe tablet 

in the control group, there was an effect on increasing LILA as shown by a p-value 

of 0.000 (<α=0.05). Since the required Fe cannot be met through dietary only, Fe 

tablets are given to all pregnant women at about 60 mg/day for 90 days (Ani, 

2013). (Nadimin et al., 2019) also examined the improvement of the nutritional 

status of pregnant women after Moringa leaf extract (Moringa oleifera) in the 
coastal area of Makassar, Indonesia. It was discovered that an increase in the 

nutritional status of pregnant women who consumed Moringa leaf extract was not 

different from those who received supplements of Fe folate, specifically in the size 

of LILA. 

 
Conclusion 

 

The difference between the 2 groups was not significant in increasing hemoglobin 

levels, body weight, and LILA. However, the effect of administering Moringa leaf 

capsules + Fe tablets was higher compared to only Fe tablets. 
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