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ABSTRACT

Background: Anemia remains a global significant health issue, with pregnant women 
among the groups most susceptible to the conditions. While iron supplementation is a 
standard preventive strategy, its effectiveness is often hindered by low compliance and 
absorption issues, highlighting the need for alternative nutritional interventions. 
Avocados (Persea americana) are rich in essential nutrients, which play vital roles in 
erythropoiesis and enhancing iron metabolism.
Objectives: This study aims to make and provide avocado cookies as a strategy to 
prevent anemia in first-trimester pregnant women.
Methods: This study employed experimental one-group pre-test and post-test design. 
The study compared hemoglobin levels in one treatment group before and after a 14-
day avocado cookie intervention. The sample comprised 30 pregnant women first-
trimester pregnant women within the jurisdiction of the Nanggalo Public Health Center 
in Padang City who met the inclusion criteria. Participants consumed 60 g of avocado 
cookies daily for 14 consecutive days. Hemoglobin levels were measured before and 
after the intervention using a digital hemoglobin meter. Data were analyzed using 
paired t-tests to determine statistical significance.
Results: The average hemoglobin level before the avocado intervention was 12.37 (± 
1.87) gr/dl, which decreased to 13.69 (± 1.29) gr/dl after intervention. The paired t-test 
showed that hemoglobin levels before and after the intervention were significantly 
different (p = 0.03).
Conclusions: Consuming avocado cookies for two weeks effectively increases 
hemoglobin levels in pregnant women. Avocado cookies may serve as an alternative 
healthy snack for pregnant women. Future studies with larger sample sizes are 
recommended to further validate these findings.
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INTRODUCTION

Anemia can be identified based on 

decreased hemoglobin, hematocrit, or Red 

Blood Cell (RBC) count. It is a clinical sign 

of a deeper health problem and is classified 

as macrocytic, microcytic, or normocytic, 

based on RBC size. However, the most 

commonly used indicator is hemoglobin 

levels (1). Anemia during pregnancy defines 

as a condition characterized by a 

hemoglobin level below 11 g/dL in the first 

trimester (2).

Anemia remains a significant global 

health issue, particularly in developing 

countries. In 2011, anemia affected 29% of 

non-pregnant women and 38% of pregnant 

women worldwide (3). In Indonesia, anemia 

remains prevalent, mainly because of 

insufficient iron intake. The groups most at 

risk are children under 12, adolescent girls, 

women of childbearing age, and pregnant 

women (4).

The primary factor contributing to 

nutritional anemia during pregnancy is 

inadequate nutritional intake, particularly 

insufficient iron intake. Low iron 

consumption and reduced iron absorption, 

often due to deficiencies in other 

micronutrients, adversely affect blood 

hemoglobin levels and may lead to anemia. 

The prevalence of anemia during pregnancy 

has detrimental effects on both mothers and 

infants. In mothers, anemia may cause 

complications during pregnancy and 

childbirth, increasing the risk of maternal 

mortality. In infants, it may result in low birth 

weight and impaired growth and 

development during early childhood –(5,6).

In Indonesia, most anaemia cases are 

due to iron deficiency. Nonetheless, 

haemoglobin formation is also affected by 

other essential micronutrients. Previous 

studies have shown associations between 

the consumption of folic acid, vitamin B12, 

vitamin C, vitamin E, and haemoglobin 

levels (7,9).

One key strategy for addressing 

anaemia is the distribution of iron 

supplements, especially to pregnant 

women. However, iron tablet 

supplementation alone has not been the 

most efficient approach for reducing 

anaemia. This is highlighted in the 

prevalence anaemia statistics among 

pregnant women in Indonesia, which 

increased from 37.1% in 2013 to 48.9% in 

2019 (4).

However, fruit consumption in 

Indonesia remains low. The study reveals 

that daily fruit and vegetable intake is not a 

habit for all students, who tend to eat only 

selected fruits and processed vegetables 

(10). One fruit rich in vitamins and minerals 

is avocado (Persea americana). Avocado 

contain 20-30 times more fat higher than 

other fruits, providing a significant amount 

of energy (11). Studies in food technology 

have shown that avocados contain protein, 

fat, vitamins and minerals (12). Several 

studies have proven that avocado juice may 

help increase haemoglobin levels (13,15). 

One nutritional problem commonly 
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experienced by pregnant women, especially 

in early pregnancy, is eating disorders, 

including anorexia (16). Anemia in 

pregnancy is one of the most common 

severe health consequences of anorexia 

(17). Snacks such as cookies may serve as 

a food alternative that is more acceptable to 

pregnant women, including those with 

appetite disorder. Cookies are popular dry 

food products widely available in the 

market. Various studies have explored 

substituting wheat flour with local 

ingredients. Cookies may therefore be 

consumed by a practical food option for 

pregnant women (18).

Some previous studies have 

established the effectiveness of avocado 

juice in increasing Hb levels, research on 

avocado-based solid snacks like cookies 

remains scarce. This is particularly 

important for first-trimester pregnant women 

who often suffer from eating disorders, 

making cookies a more acceptable and 

practical intervention. This study aims to 

develop an avocado cookie formulation and 

evaluate its effectiveness in increasing the 

hemoglobin (Hb) levels among first-

trimester pregnant women who consume 

the avocado cookies.

MATERIALS AND METHODS

This experimental study employs a 

one-group pre-test and post-test design to 

evaluate haemoglobin levels in a single 

treatment group before and after a 14-day 

avocado cookie intervention. The cookies 

used in this study have previously 

undergone formulation and panelist testing. 

Each respondent consumed six cookies 

daily, with each weighing 10 g.

The study population comprised first 

trimester pregnant women residing in 

Padang City. The sample was drawn from 

first trimester pregnant women attending the 

Nanggalo Community Health Center in 

Padang City. A purposive sampling method 

was used based on specific eligibility 

criteria. The inclusion criteria were pregnant 

women with a gestational age of less than 

12 weeks who agreed to participate as 

respondents. Exclusion criteria, determined 

through interviews, included kidney disease, 

malaria, parasitic infections, a family history 

of hematological disorders such as 

thalassemia or sickle cell disease, use of 

medications affecting hemoglobin levels 

(e.g., chemotherapy or antiretroviral 

therapy), habitual tea or coffee 

consumption, and non-compliance 

exceeding 10%.

The sample size was determined 

based on the minimum requirement for 

experimental research, which was 15 

respondents. To anticipate dropouts, the 

sample size was increased using the 

following equation:
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n = calculated sample size

f = estimated drop out proportion, estimated 

at 50% (f = 0,5)

Thus, the sample size was 30 respondents.

The study has received approval from 

the Health Research Ethics Committee of 

Universitas Perintis Indonesia under 

approval number 626/KEPK.F1/ETIK/2024. 

Informed consent was provided from all 

potential respondents before data collection 

commenced. The study used primary data 

collected through observation sheets to 

record participant characteristics and 

hemoglobin examination results. 

Hemoglobin levels were measured using a 

digital Hb device. Measurements were 

performed twice, before and after the 

intervention for two weeks. Data collection 

and monitoring of respondent compliance 

were assisted by enumerators of health 

cadres and midwifery students through 

home visits supplemented with reminder 

messages via WhatsApp.

The collected data underwent editing, 

coding, entry, cleaning, and analysis. Data 

were analyzed using SPSS and included 

descriptive, comparative, and paired t-tests.

RESULTS AND DISCUSSION

A total of 30 pregnant women 

received avocado cookies for 2 weeks. Data 

were analysed using parametric tests, and 

normality tests were performed using the 

Shapiro-Wilk test. Table 1 presents the 

results of the data normality test:

Based on the results of the 

Shapiro–Wilk test presented in Table 1, that 

data for age, MUAC, BMI, IPI, and 

haemoglobin levels before and after the 

intervention were normally distributed.

Variable p-value

Age 0.143

Mid-Upper Arm Circumference (MUAC) 0.158

Body Mass Index (BMI) 0.508

Interpregnancy interval (IPI) 0.163

Hemoglobin levels before intervention 0.158

Hemoglobin levels after intervention 0.154

Table 1. Distribution of data normality test

The characteristics examined in this 

study included general attributes such as 

age, parity, pregnancy spacing, and 

economic status, as well as health-related 

characteristics, specifically nutritional status 

measured using MUAC and BMI. The 

distribution of respondent characteristics is 

presented in Table 2.
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Value

mean (SD) 28 (4.44)

median 28

minimum 20

maximum 40

primigravida 10

multigravida 20

mean (SD) 33.11 (19.55)

median 35

minimum 6

maximum 72

mean (SD) 27.64 (3.61)

median 27.25

minimum 22

maximum 37.5

mean (SD) 22.76 (3.70)

median 22.18

minimum 17.26

maximum 31.11

BMI (kg/m2) (n=30)

Parity  (n=30)

MUAC (cm) (n=30)

Age (year) (n=30)

Variable

Interpregnancy interval (month) (n=20)

Table 2. Distribution of general characteristics and health characteristics
(nutritional status)

Based on Table 2, the mean age of 

respondents was within the reproductive 

age range. Approximately 33% of the 

respondents were experiencing their first 

pregnancy. Among multigravida 

respondents, the average pregnancy 

interval was 33 months. The nutritional 

status of the respondents was assessed 

using two indicators. Measurements of the 

Upper Arm Circumference revealed a mean 

arm circumference of 27.64 cm. Additionally, 

the mean Body Mass Index (BMI) was 

22.76, which is within the normal range.

Hemoglobin Level Analysis

Haemoglobin levels were measured 

before and after the two-week 

supplementation period. As the distribution 

of haemoglobin level data before and after 

the intervention was normal, a paired t-test 

was used for analysis. The haemoglobin 

level data are presented in Table 3.
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value P value

mean(SD) 12.37 (±1.87)

median 12.05

minimum 9.2

maximum 16 0.03

mean(SD) 13.69 (±1.29)

median 13.95

minimum 10.9

maximum 16.3

Before intervention (gr/dL) (n =30)

After intervention (gr/dL) (n=30)

Variable

Table 3. Hemoglobin levels before and after giving Avocado Cookie

The mean hemoglobin level before 

the avocado cookies intervention was 12.37 

(±1.87) gr/dl, which increased into 13.69 

(±1.29) gr/dl. Based on a paired t-test, 

haemoglobin levels before and after the 

intervention were significantly different 

(p=0.03). Haemoglobin levels after 

intervention were higher than those before 

the intervention.

To confirm a diagnosis of anaemia, 

anamnesis and laboratory examinations, 

including hemoglobin measurement, can be 

performed. Haemoglobin is an iron-binding 

protein as the main component of 

erythrocytes. It functions to transport 

oxygen and carbon dioxide and gives blood 

its red colour. The haeme component of 

haemoglobin binds oxygen; therefore, 

haemoglobin bound to oxygen is referred to 

as oxyhemoglobin (19,20).

The findings of this study align with 

those of previous studies. Experimental 

studies have shown that avocado juice can 

increase haemoglobin levels. Avocados 

contain several nutrients in haemoglobin 

formation. One of the major nutrients in 

avocados is vitamin A, which plays a role in 

cell regeneration (21). A case study also 

reported increased haemoglobin levels in 

patients with anaemia after consuming 

avocado juice for 2 weeks (22). In addition, 

an experimental investigation involving 

adolescent females demonstrated that 

consumption of Cava Smoothie, comprising 

Cavendish banana pulp, avocado butter, 

pure honey, Sukkari dates, and iron 

supplements, significantly enhanced 

haemoglobin levels and red blood cell 

indices (MCV, MCH, and MCHC) in 

anaemic adolescents (23).

Avocado has the scientific name 

Persea americana Mill. or Persea 

gratissima Gaerth. Avocado is widely 

consumed as a fresh fruit, and its flesh is 

commonly used as an ingredient in various 

dishes. Avocados provide a variety of 

essential nutrients required by the human 

body (24). Its fat content mainly comprised 

20-30 times higher than most other fruits, 

which can provide high energy. The fat 
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content mainly comprised unsaturated fat, 

which is easily digested by the body (11). 

Avocados contain high nutrition, such as 

protein, vitamin B6, folate, niacin, vitamin E, 

vitamin C, and other minerals (12).

Vitamin A plays a crucial role in 

maintaining cellular functions related to 

growth, epithelial integrity, erythropoiesis, 

immune response, and reproduction. It also 

contributes to erythropoiesis by stimulating 

erythroid precursor cells in the bone marrow 

and promoting erythropoietin production 

(25). Vitamin E also plays a positive role in 

increasing haemoglobin levels (25). A study 

indicates that daily supplementation with 

400 mg of vitamin E for three months 

significantly increases blood hemoglobin 

levels in adults with mild anemia. This 

improvement is likely due to the ability of 

vitamin E to inhibit apoptosis of erythroid 

progenitor cells, thereby enhancing their 

survival and production (26).

Vitamin C plays a crucial role in 

maintaining haemoglobin levels and 

preventing anaemia. It enhances iron 

absorption by converting ferric iron into its 

more readily absorbed ferrous form, thereby 

facilitating haemoglobin synthesis. Although 

iron is the fundamental mineral necessary 

for producing hemoglobin, which facilitate 

oxygen transport, it requires vitamin C to be 

processed more efficiently by the system. In 

addition to its role as an antioxidant that 

strengthens the immune system, vitamin C 

helps transform iron into a more absorbable 

state (26). This study had several 

limitations. First, the sample size was 

relatively small because the study was 

conducted as a project-based study. 

Second, no dietary regulations or daily 

menu recall were implemented for the 

respondents. However, the researcher 

reminded all respondents to consume 

balanced nutrition.

CONCLUSION AND RECOMMENDATION

Based on the findings of the study, 

consuming avocado cookies during 

pregnancy for two weeks increases 

haemoglobin levels. Avocado cookies may 

be considered as an alternative healthy 

snack for pregnant women. Further studies 

with a larger sample size are 

recommended.

REFERENCES

1.  Luzzatto   L. Anemia. In: Anemia 

[Internet]. StatPearls Publishing; 2023. 

p. V4:570-V4:596. https://doi.org/ 

10.1016/B978-0-12-820472-6.00143-2

2.   Khurana R, Kanvinde P, Mudaliar S. 

Revised WHO Guidelines on 

Hemoglobin Cutoffs to Define Anemia 

in Individuals and Populations. Indian 

Pediatr 2024 617 [Internet]. 2024 Jun 

22;61(7):671–4.https://doi.org/10.1007

/S13312-024-3234-9

3.  Kinyoki D, Osgood-Zimmerman AE, 

Bhattacharjee N V., Schaeffer LE, 

Lazzar-Atwood A, Lu D, et al. Anemia 

prevalence in women of reproductive 

age in low- and middle-income 

 Rati P.S., Nurul A.A.T., Lisa R., Retno W., Vol. 14, Issue 3, 2026: 600-609 606



countries between 2000 and 2018. 

Nature Medicine [Internet]. 2021; 

27(10):1761–82.https://doi.org/10.103

8/S41591-021-01498-0

4.   Kemenkes RI. Riset Kesehatan Dasar 

2018 [Internet]. 2019. 

https://kesmas.kemkes.go.id/assets/up

load/dir_519d41d8cd98f00/files/Hasil-

riskesdas-2018_1274.pdf

5.  Garzon S, Cacciato PM, Certelli C, 

Salvaggio C, Magliarditi M, Rizzo G. 

Iron deficiency anemia in pregnancy: 

Novel approaches for an old problem. 

Oman Medical Journal [Internet]. 

2020;35(5):1–9.https://doi.org/10.5001

/omj.2020.108

6.  Means RT. Iron Deficiency and Iron 

Deficiency Anemia: Implications and 

Impact in Pregnancy, Fetal 

Development, and Early Childhood 

Parameters. Nutrients [Internet]. 

2020;12(2).https://doi.org/10.3390/NU

12020447

7.  Keats EC, Akseer N, Thurairajah P, 

Cousens S, Bhutta ZA, Ali H, et al. 

Multiple-micronutrient supplementation 

in pregnant adolescents in low- and 

middle-income countries: a systematic 

review and a meta-analysis of 

individual participant data. Nutrient 

Reviews [Internet]. 2022; 80(2): 

141–56.https://doi.org/10.1093/nutrit/n

uab004

8.  Lipoeto NI, Masrul, Nindrea RD. 

Nutritional contributors to maternal 

anemia in Indonesia: Chronic energy 

deficiency and micronutrients. Asia 

Pacific Journal of Clinical Nutrition 

[Internet]. 2020; 29:9-17. 

https://doi.org/10.6133/APJCN.202012

_29(S1).02

9.  Albelbeisi A, Shariff ZM, Mun CY, 

Rahman HA, Abed Y. Multiple 

micronutrient supplementation 

improves growth and reduces the risk 

of anemia among infants in Gaza 

Strip, Palestine: a prospective 

randomized community trial. Nutrition 

Journal [Internet]. 2020 Dec;19(1):133. 

https://doi.org/10.1186/s12937-020-

00652-7.

10.   Alberta LTA, Widyastuti DU, Ragayasa 

A. Patterns of Fruit and Vegetable 

Consumption and Physical Activity in 

Preventing Hypertension in 

Adolescents Surabaya: A Qualitative 

Study. Journal - Nurse and Health: 

Jurnal Keperawatan. 2024;13(1):1–17. 

https://doi.org/10.36720/nhjk.v13i1.597

11.  Ardiansyah R. Alpukat. Surabaya: JP 

Books; 2019. 

12. Avocado nutrition - New Zealand 

Avocado [Internet]. 

https://www.nzavocado.co.nz/avocado

-nutrition/

13.   The Effect of Avocado Consumption on 

Increasing Hemoglobin Levels in 

Pregnant Women at PMB Nellyana 

Working Area of the Sitinjo Sidikalang 

Health Center in 2023 | Jurnal 

EduHealth [Internet]. 

https://ejournal.seaninstitute.or.id/inde

Avocado cookies to prevent anemia in pregnancy 607



x.php/healt/article/view/6372

14. Ulya   FH, Sari N, Linuwih B. 

Effectiveness of Avocado Juice and 

Ambon Banana Juice Intervention to 

Increase the Hb Level of Pregnant 

Women. OKSITOSIN Jurnal Ilmu 

Kebidanan. 2025; 12(1):34–43. 

https://doi.org/10.35316/oksitosin.v12i

1.2284 

15.   Laili B, Widowati R. Avocado Juice As 

a Non-Pharmacological Therapy In 

Addressing Adolescent Health Issues 

At Gpib Shalom, Depok City. Open 

Access Health Scientific Journal. 

2026;7(1):179–85.https://doi.org/10.55

700/oahsj.v7i1.77

16.   Çiçekoğlu   Öztürk P,  Taştekin Ouyaba 

A. Prevalence and related factors of 

eating disorders in pregnancy: a 

systematic review and meta-analysis. 

Archives of Gynecology and Obstetrics 

2023 3092 [Internet]. 2023 May 10; 

309(2):397–411.https://doi.org/10.1007

/S00404-023-07051-3

17.  Pan JR, Li TY, Tucker D, Chen KY. 

Pregnancy outcomes in women with 

active anorexia nervosa: a systematic 

review. Journal of Eating Disorders 

2022 101 [Internet]. 2022 Feb 16 [cited 

2026 May 14];10(1):25. Available from: 

https://doi.org/10.1186/S40337-022-

00551-8

18.   Sjamsuddin IN, Alfianita D, Surtimanah 

T. Literature Review: Supplementary 

Food For Anemia Pregnant Women 

And Chronic Energy Deficiency 

Pregnant Women. Jurnal Publikasi 

Kesehatan Masyarakat Indonesia 

[Internet]. 2022;9(1). https://doi.org/ 

10.20527/JPKMI.V9I1.12892

19.  Gonzales      GF,   Moreno    VJS. 

Hemoglobin levels for determining 

anemia: new World Health 

Organization guidelines and 

adaptation of the national standard. 

Revista Peruana De Medicina 

Experimental Y Salud Publica 

[Internet]. 2024; 41(2):102. 

https://doi.org/10.17843/RPMESP.202

4.412.13894

20. Pasricha SR, Rogers L, Branca F, 

Garcia-Casal MN. Measuring 

haemoglobin concentration to define 

anaemia: WHO guidelines. Lancet 

[Internet]. 2024;403(10440):1963–6. 

https://doi.org/10.1016/S0140-6736 

(24)00502-6

21.  Utari R, Setyaningsih Y, Suwondo A. 

The Effect of Giving Avocados (Persea 

americana Mill) and Guava (Psidium 

guajava Linn) on Hemoglobin Levels in 

Traditional Rice Farmers. IOP 

Conference Series: Earth 

Environmental Science. 2020 Mar 1; 

448(1):012027.https://doi.org/10.1088/

1755-1315/448/1/012027 

22.  Agustiawati A, Jayatmi I, Yolandia RA. 

Pengaruh Jus Alpukat Dan Telur Ayam 

Rebus Dalam Mengatasi Anemia Pada 

Ibu Hamil TM I di PMB A Kab. Bangka 

Selatan Tahun 2024 Studi Kasus Pada 

Ibu Hamil di PMB A Tahun 2024. Innov 

 Rati P.S., Nurul A.A.T., Lisa R., Retno W., Vol. 14, Issue 3, 2026: 600-609 608



J Soc Sci Res [Internet]. 2024; 4(3): 

1410–9.https://doi.org/10.20473/mgi.v

18i3.188-200

23. Dinata  V, Aryani K, Magna A, 

Nuhriawangsa P. Cava Smoothie As 

An Adjuvant In Iron Supplementation 

Can Increase Hemoglobin Levels And 

Erythrocyte Indices In Anemic 

Adolescent Girls. 2023;18(3):188–200. 

https://doi.org/10.20473/mgi.v18i3.188

-200

24.  Deputi Menegristek. Alpukat ( Persea 

americana Mill / Persea gratissima 

Gaerth ). In: Prihatman K, editor. 

Budidaya Pertanian. Jakarta: Sistim 

Informasi Manajemen Pembangunan 

di Perdesaan, BAPPENA; 2000. p. 

1–18. 

25.  Traber MG, Kamal-Eldin A. Oxidative 

Stress and Vitamin E in Anemia BT  - 

Nutritional Anemia. In: Karakochuk 

CD, Zimmermann MB, Moretti D, 

Kraemer K, editors. Cham: Springer 

International Publishing; 2022. p. 

205–19. https://doi.org/10.1007/978-3-

031-14521-6_16

26.  Dilantika C, Sitorus N. The Important 

Role of Iron , Protein and Vitamin C 

With the Incident of Anemia. Journal of 

Indonesian Specialized Nutrition 

[Internet]. 2024; 01(03):1–10. 

https://doi.org/10.46799/jisn.v1i3.17

Avocado cookies to prevent anemia in pregnancy 609


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

