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A R T I C L E  INFO 
 ABSTRACT 

Article History  Background: Chronic energy deficiency (CED) among pregnant women 
remains a persistent public health problem in low- and middle-income 
countries, including Indonesia. Various nutrition programs have been 
implemented; however, evidence on practical, locally based food 
interventions—particularly those combining moringa leaves and peanuts in 
ready-to-consume cookie form—remains limited. This study addresses this 
gap by evaluating a combined local food–based intervention aimed at 
improving maternal nutritional status. 
Methods: his study used a quasi-experimental design with a non-randomized 
control group and a pretest–posttest approach, reported according to the 
TREND guideline. The sample consisted of 100 pregnant women with chronic 
energy deficiency recruited through consecutive sampling at a primary 
healthcare center. Inclusion criteria were gestational age 12–28 weeks and 
MUAC < 23.5 cm, while women with pregnancy complications, chronic 
diseases, food allergies, or multiple pregnancies were excluded. MUAC was 
measured using a standard non-stretchable tape by trained midwives. The 
intervention group received moringa leaf and peanut cookies daily for two 
weeks in addition to standard antenatal care, while the control group 
received standard care only. Data were analyzed using paired and 
independent t-tests, and effect size was calculated using Cohen’s d. 
Results: Both groups showed significant improvements in MUAC after the 
intervention period (p < 0.001). However, the intervention group 
demonstrated a greater mean increase in MUAC compared with the control 
group, with a moderate-to-large effect size (Cohen’s d), indicating not only 
statistical significance but also meaningful clinical improvement. The effect 
size was moderate-to-large (Cohen's d = 0.65). 
Conclusion: The findings indicate that a combined local food–based cookie 
intervention using moringa leaves and peanuts is more effective than 
standard antenatal care alone in improving MUAC among pregnant women 
with CED. This approach supports the integration of culturally appropriate, 
locally available food interventions into primary healthcare nutrition 
programs, particularly in low-resource settings. 
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Implications for Practice: 
• Nursing- and midwife-led delivery of locally 

formulated nutrition interventions can 
effectively improve maternal nutritional 
status within routine antenatal care services. 

• The use of culturally familiar, locally available 
food ingredients enhances acceptability and 
feasibility, particularly in low-resource and 
rural primary healthcare settings. 

• This intervention model is adaptable and 
scalable for community-based maternal 
nutrition programs in low- and middle-
income countries, supporting sustainable 
strategies to address chronic energy 
deficiency. 

 

 

Introduction  
Chronic energy deficiency (CED) among 

pregnant women remains a major public 
health problem with significant 
implications for maternal and fetal health, 
particularly in low- and middle-income 
countries (LMICs), including Indonesia 
(Akbarini & Siswina, 2022; Novelia et al., 
2021; Prameswari et al., 2020). Globally, the 
prevalence of undernutrition among 
women of reproductive age in LMICs has 
been reported to range from 35% to 75%, 
contributing to increased risks of pregnancy 
complications, low birth weight, and 
impaired fetal growth (WHO, 2024). In 
Indonesia, national data indicate that 17.3% 
of pregnant women experience CED, while 
provincial and district-level reports from 
West Java show prevalence ranging from 
8% to 24%, depending on regional 
socioeconomic conditions (Kemenkes RI, 
2022). Notably, local surveillance data from 
Rongga Primary Healthcare Center revealed 
that 31.18% of pregnant women were 
affected by CED within three months, 
highlighting the urgency of addressing 
maternal undernutrition at the primary 
healthcare level (Dinkes Jabar, 2023; Dinkes 
KBB, 2021). 

Chronic energy deficiency is defined as 
a prolonged state of energy and protein 
inadequacy, commonly identified using a 

mid–upper arm circumference (MUAC) 
measurement of less than 23.5 cm 
(Jeukendrup et al., 2024; Legesse et al., 
2019; Wiyono et al., 2020). MUAC is widely 
used in community and primary healthcare 
settings due to its simplicity, low cost, and 
feasibility for routine application by nurses 
and midwives. (Aiman et al., 2025; Nasaru 
et al., 2024; Wati et al., 2024). Low MUAC 
values reflect reduced maternal energy–
protein reserves and are associated with 
increased risks of anemia, preeclampsia, 
preterm birth, and impaired fetal growth, 
underscoring the importance of 
interventions aimed at improving MUAC 
among pregnant women with CED (Al 
Maeka et al., 2025; Harna et al., 2024; 
Nukpezah et al., 2024). 

Various governmental efforts have 
been implemented to address CED among 
pregnant women, including supplementary 
feeding programs, iron supplementation, 
nutrition education, and strengthened 
antenatal care services (Alfina et al., 2024; 
Berti et al., 2018; Nguyen et al., 2021). 
However, the effectiveness of these 
programs remains constrained by 
challenges related to food availability, 
sustainability of distribution, production 
costs, and acceptability of industrially 
produced supplementary foods. In addition, 
food forms that are not aligned with local 
dietary habits may reduce adherence 
among pregnant women, limiting the short-
term impact of standard nutritional 
counseling alone (Chaman-Ara et al., 2018; 
Habtu et al., 2023). These challenges 
highlight the need for alternative nutrition 
interventions that are affordable, culturally 
acceptable, and feasible within routine 
primary healthcare services (Alaba, 2025; 
Jhaveri et al., 2023). 

Local food–based nutrition 
interventions have been increasingly 
recognized as sustainable strategies for 
improving maternal nutritional status in 
LMICs. Previous studies have demonstrated 
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the nutritional potential of moringa leaves 
(Moringa oleifera) and peanuts (Arachis 
hypogaea) for pregnant women and other 
nutritionally vulnerable groups. Moringa 
leaves are rich in protein, iron, vitamin A, 
and vitamin C, while peanuts provide high 
energy density and healthy fats essential for 
meeting increased energy–protein 
requirements during pregnancy. Sudaryati 
et al. (2023) reported that biscuits made 
from moringa leaves and legumes increased 
hemoglobin levels by 0.82 g/dL, MUAC by 
1.0 cm, and reduced anemia prevalence by 
up to 60%. Similarly, studies by Frianti et al. 
(2022) and Nur et al. (2022) showed that 
moringa-based interventions in capsule or 
biscuit form significantly improved 
hemoglobin levels and MUAC among 
pregnant women with CED. In addition, 
Utami et al. (2017) found that peanut-based 
formulations produced greater 
improvements in nutritional status among 
pregnant women with CED compared with 
other legume-based formulas. 

Despite these promising findings, most 
previous studies have focused on single 
food ingredients or specific processed 
products, such as capsules or commercially 
produced biscuits, with limited evidence on 
combined local food formulations designed 
for routine daily consumption as snacks 
among pregnant women (Setyawati et al., 
2024; Shah & Bhargava, 2020). 
Furthermore, evidence from rural areas of 
West Java, including the working area of 
Rongga Primary Healthcare Center, remains 
scarce. This gap limits the translation of 
local food–based nutrition interventions 
into scalable and midwife-led practices 
within primary healthcare settings. 

From a conceptual perspective, this 
study is grounded in a behavior-oriented 
nutrition intervention framework, in which 
the provision of locally sourced, energy- and 
protein-dense foods in a ready-to-consume 
form is expected to support dietary intake 
by reducing barriers such as food 

availability, preparation time, and 
adherence challenges. Conceptually, 
increased intake of locally–based snacks is 
hypothesized to improve energy–protein 
adequacy, which subsequently enhances 
maternal nutritional reserves as reflected 
by improvements in MUAC. This framework 
aligns with the role of nurses and midwives 
in delivering practical, acceptable, and 
sustainable nutrition interventions within 
community and primary healthcare 
services. Therefore, this study aimed to 
analyze the effect of consuming cookies 
formulated from moringa leaves (Moringa 
oleifera) and peanuts (Arachis hypogaea) on 
changes in mid–upper arm circumference 
among pregnant women with chronic 
energy deficiency in the working area of 
Rongga Primary Healthcare Center, West 
Bandung Regency. Specifically, this study 
examined differences in MUAC changes 
between intervention and control groups 
following a two-week intervention period. 
The findings are expected to contribute to 
maternal nursing practice and community 
health nutrition by providing evidence to 
support the integration of culturally 
appropriate, local food–based nutrition 
interventions into routine antenatal care 
services. 

 
Methods 
Study Design 

This community-based quasi-
experimental study used a non-randomized 
control group with a pretest–posttest 
design to evaluate the effect of a local food-
based cookie intervention on mid-upper 
arm circumference (MUAC) in pregnant 
women with chronic energy deficiency. The 
study was reported according to the 
Transparent Reporting of Evaluations with 
Nonrandomized Designs (TREND) 
guideline. 
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Participants 
The study was conducted at Rongga 

Primary Healthcare Center, West Bandung 
Regency, Indonesia, from August to 
September 2025. Pregnant women 
attending antenatal care were screened. 
Consecutive sampling was used to enroll 
100 eligible women (50 per group). 
Inclusion criteria: gestational age 12–28 
weeks, MUAC <23.5 cm. Exclusion criteria: 
pregnancy complications, chronic diseases, 
food allergies, or multiple pregnancies. 
Using area-based allocation to minimize 
contamination, women from the Sukaresmi 
area were assigned to the intervention 
group and those from Cinengah to the 
control group. No participants dropped out. 

 
Instruments 

Mid–upper arm circumference (MUAC) 
was used as the primary outcome measure 
to assess maternal nutritional status. MUAC 
was measured using a calibrated, non-
stretchable MUAC tape following 
standardized anthropometric procedures. 
Measurements were taken at the midpoint 
between the acromion and olecranon of the 
upper arm by trained midwives to ensure 
consistency and accuracy. Before data 
collection, all measuring tapes were 
checked against a standardized reference to 
maintain calibration. Each participant’s 
MUAC was measured at baseline before the 
intervention and again two weeks after the 
intervention period to evaluate changes in 
nutritional status. Standardized recording 
forms were used to document 
measurements and minimize data entry 
errors. 

 
Intervention 

Formulation and Rationale: The 
intervention was a cookie formulated from 
Moringa oleifera leaf powder and Arachis 
hypogaea (peanut) flour, selected for their 
complementary nutrient profiles 
addressing energy-protein gaps in CED. 

Nutritional content was calculated using the 
Indonesian Food Composition Table (TKPI), 
yielding ~46 kcal and 0.98 g protein per 
cookie. The specific ratio of 25g moringa 
leaf powder to 50g peanut flour per batch 
was determined through preliminary 
testing to optimize nutrient delivery and 
palatability. A single production batch was 
made under standardized conditions to 
ensure consistency: dry ingredients 
(including moringa powder) were sifted; 
peanuts were dry-roasted and ground; 
dough was made by creaming margarine 
and sugar, adding egg yolks, incorporating 
dry ingredients and peanuts, then 
portioning into 10-gram units. Cookies were 
baked at 160°C for 15–20 minutes, cooled, 
and individually packaged. 

Delivery and Dosage: The intervention 
group received a two-week supply (5 
cookies/day, providing ~230 kcal and 4.9 g 
protein additional daily) alongside standard 
antenatal care. The control group received 
standard care only. Adherence was 
monitored via structured follow-up visits 
(days 3, 7, 10) involving package counts and 
consumption recall. 

 
Data Collection 

Data collection followed a structured 
workflow integrated into routine antenatal 
visits in a private examination room. At 
baseline, sociodemographic data and MUAC 
were recorded. MUAC was measured using 
a calibrated, non-stretchable tape. Before 
data collection, all tapes were checked 
against a standardized length reference. 
Regular spot-checks were conducted during 
data collection as part of ongoing quality 
control. Measurements were taken at the 
mid-point between the acromion and 
olecranon by trained midwives who 
followed a standardized protocol for 
landmark identification and tape tension to 
ensure validity. To ensure reliability, all 
midwives received comprehensive 
standardized training and used the same 

https://janh.candle.or.id/
https://creativecommons.org/licenses/by-sa/4.0/


 Journal of Applied Nursing and Health | Vol. 8, No. 1 (2026)  p-ISSN: 2657-1609 | e-ISSN: 2809-3208 

    

 

 
©The Authors 2026. This is Open-Access article under the CC BY-SA License.  

 
 https://janh.candle.or.id  

~ 167 ~  

calibrated instrument. Post-intervention 
MUAC was measured two weeks (±2 days) 
later. Data were recorded on standardized 
forms to minimize errors. Direct 
supervision and immediate data entry with 
verification were implemented. Regular 
cross-checking of recorded MUAC values 
was performed. 

 
Data Analysis 

Data were analyzed using IBM SPSS 
Statistics for Windows, version 26. 
Descriptive statistics summarized 
participant characteristics. The normality of 
the MUAC data distribution was assessed 
using the Shapiro-Wilk test, confirming that 
parametric tests were appropriate. Within-
group changes were analyzed using paired 
samples t-tests, and between-group 
differences using an independent samples t-
test. The magnitude of the intervention 
effect was quantified using Cohen's d, 
calculated as the difference between the 
group mean changes divided by the pooled 
standard deviation. Statistical significance 
was set at p < 0.05. 

 

Ethical Considerations 
This study was conducted in 

accordance with the ethical principles of the 
Declaration of Helsinki. Ethical approval 
was obtained from the Health Research 
Ethics Committee of the Faculty of Health 
Sciences, Universitas Jenderal Achmad Yani 
(Approval No. 089/KEPK/FITKes-
Unjani/V/2025). Written informed consent 
was obtained from all participants, and 
confidentiality was maintained throughout 
the study. 

 

Results 
Participant Characteristics 

A total of 100 pregnant women with 
chronic energy deficiency participated in 
this study, with 50 participants in the 
control group and 50 in the intervention 
group. As shown in Table 1, the baseline 
sociodemographic characteristics were 
comparable between the two groups. Most 
participants were aged 17–24 years, had a 
senior high school education, and were 
unemployed. No participants were lost to 
follow-up. 

 
Table 1. Baseline sociodemographic characteristics of participants (n=100) 

Characteristic Category Control (n=50) n (%) Intervention (n=50) n (%) 

Age (years) 

17–24 35 (70.0) 38 (76.0) 

25–30 15 (30.0) 12 (24.0) 

31–35 0 (0.0) 0 (0.0) 

Education 

Primary/Junior High 12 (24.0) 10 (20.0) 

Senior High School 35 (70.0) 29 (58.0) 

Higher Education 3 (6.0) 11 (22.0) 

Employment Status 
Unemployed 47 (94.0) 45 (90.0) 

Employed 3 (6.0) 5 (10.0) 

 
The baseline MUAC values for both 

groups are presented in Table 2. The mean 
baseline MUAC was identical between the 
control and intervention groups (23.10 cm), 
indicating comparable maternal nutritional 
status before the intervention. There was no 
statistically significant difference in 

baseline MUAC between the two groups (p 
> 0.05). 
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Table 2. Baseline mid-upper arm 
circumference (MUAC) values 

Group n Mean MUAC (cm) ± SD 

Control 50 23.10 ± 0.16 

Intervention 50 23.10 ± 0.18 

 
Table 3 summarizes the within-group 

changes in MUAC before and after the two-

week study period. Both the control and 
intervention groups showed statistically 
significant increases in MUAC (p < 0.001). In 
the control group, the mean MUAC 
increased by 0.75 ± 0.22 cm. A greater 
improvement was observed in the 
intervention group, with a mean increase of 
1.00 ± 0.33 cm. 

 
Table 3. Within-group changes in MUAC (paired samples t-test) 

Group n Mean Change (cm) ± SD 95% CI of Difference t df p-value 

Control 50 0.75 ± 0.22 0.69 – 0.81 24.41 49 < 0.001 

Intervention 50 1.00 ± 0.33 0.91 – 1.09 21.50 49 < 0.001 

 
The comparison of MUAC changes 

between groups is presented in Table 
4. The intervention group showed a 
significantly greater increase in MUAC 
compared to the control group (mean 
difference = 0.25 cm; t(98) = -3.12, p = 

0.002). The 95% confidence interval for the 
difference (0.09 – 0.41 cm) did not cross 
zero, consistently favoring the 
intervention. The magnitude of this effect 
was moderate, with a Cohen's d of 0.65. 

 
Table 4. Between-group comparison of post-intervention MUAC and effect size 

Group n Mean Posttest MUAC (cm) ± SD Mean Difference (cm) t(98) p-value Cohen's d 

Control 50 23.85 ± 0.22 
-0.25 -3.12 0.002 0.65 

Intervention 50 24.10 ± 0.33 

 

Discussion 
This study demonstrated that a 

combined local food–based nutrition 
intervention using cookies formulated from 
Moringa oleifera leaves and Arachis 
hypogaea resulted in a greater 
improvement in mid–upper arm 
circumference (MUAC) among pregnant 
women with chronic energy deficiency 
compared with standard antenatal care 
alone. Although both the intervention and 
control groups showed significant 
improvements, the magnitude of change 
was consistently higher in the intervention 
group, indicating that standard antenatal 
care alone may be insufficient to rapidly 
restore maternal nutritional reserves 
among women with established chronic 
energy deficiency. This finding highlights 
the added value of direct nutritional 

supplementation in improving maternal 
anthropometric outcomes. These findings 
are consistent with previous studies 
reporting improvements in MUAC following 
moringa- and legume-based interventions 
among pregnant women (Frianti et al., 
2022; Nur et al., 2022; Sudaryati et al., 2023; 
Utami et al., 2017)  

From a physiological perspective, the 
superior effect of the combined 
intervention can be explained by the 
complementary nutritional profiles of 
moringa leaves and peanuts. Moringa leaves 
contribute protein and micronutrients that 
support maternal tissue synthesis, while 
peanuts provide energy-dense fats and 
additional protein necessary to increase 
total caloric intake during pregnancy. The 
simultaneous provision of energy and 
protein likely facilitated more efficient 
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replenishment of maternal energy–protein 
stores, which was reflected in the observed 
improvement in MUAC. Unlike nutrition 
counseling alone, which relies on dietary 
changes at the household level, direct 
provision of nutrient-dense foods ensures 
actual intake. It enables measurable 
anthropometric improvements even within 
a short intervention period. 

In addition to physiological 
mechanisms, behavioral factors play an 
important role in explaining why the 
combined intervention outperformed 
standard care. Pregnant women with 
chronic energy deficiency often face 
barriers to adequate dietary intake, 
including limited food availability, time 
constraints, fatigue, and reduced appetite. 
The ready-to-consume cookie format 
reduced these barriers by eliminating the 
need for food preparation and simplifying 
daily consumption. Integration of the 
intervention into routine antenatal care 
further supported consistent intake by 
embedding the behavior within an existing 
healthcare routine. This behavior-
supportive design likely enhanced 
adherence without requiring complex 
behavior modification strategies, thereby 
amplifying the nutritional impact of the 
intervention  (Watson et al., 2023; Wright et 
al., 2022). 

The findings of this study are 
particularly relevant for low- and middle-
income country (LMIC) settings, where 
maternal undernutrition remains prevalent 
and access to commercial nutritional 
supplements is often limited. The use of 
locally sourced ingredients such as Moringa 
oleifera leaves and Arachis hypogaea 
reflects an approach that is affordable, 
culturally familiar, and accessible within 
community settings. By relying on 
ingredients that are already available at the 
local level, this intervention demonstrates 
potential scalability without dependence on 

complex supply chains or specialized 
production facilities. 

Scalability is further supported by the 
delivery of the intervention through routine 
primary healthcare services. Integrating the 
provision of locally formulated nutritional 
supplements into existing antenatal care 
workflows allows the intervention to be 
implemented without substantial additional 
infrastructure or workforce demands. This 
approach strengthens feasibility and 
sustainability, particularly in primary 
healthcare settings where nurses and 
midwives play a central role in maternal 
nutrition monitoring and support. As such, 
the intervention aligns with community-
based and nursing-led strategies for 
improving maternal nutritional status in 
resource-constrained contexts. 
 
Implications and limitations 

This study advances the theoretical 
framework for local food-based 
interventions by demonstrating that a 
combined, ready-to-consume formulation 
of energy-dense and micronutrient-rich 
ingredients can improve maternal 
anthropometry in the short term, 
suggesting that integrating nutrient 
complementarity with behavioral 
convenience is a key factor for effectiveness 
beyond focusing solely on single nutrients 
or long-term dietary change. However, the 
findings should be interpreted with several 
limitations in mind, including the quasi-
experimental design that may introduce 
selection bias despite area-based allocation, 
the short two-week intervention period, 
which limits assessment of sustainability 
and long-term outcomes, and the use of 
MUAC as a screening measure for CED that 
does not capture micronutrient status or 
overall diet quality. Future randomized 
trials with longer follow-up periods and 
more comprehensive nutritional 
assessments are therefore recommended. 
Despite these limitations, the intervention 
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demonstrates a feasible nursing-led 
approach for integrating local food-based 
supplements into routine antenatal care, 
and its reliance on locally available 
ingredients and simple delivery 
mechanisms indicates strong potential for 
scalability and sustainability in primary 
healthcare settings while empowering 
nurses and midwives as key agents in 
addressing maternal undernutrition. 

 

Relevance to Practice 
The findings of this study have direct 

relevance for maternal health practice, 
particularly within primary healthcare 
services where nurses and midwives play a 
central role in antenatal care delivery. The 
demonstrated effectiveness of a local food–
based nutrition intervention suggests that 
practical, culturally appropriate nutritional 
strategies can be integrated into routine 
antenatal services to support pregnant 
women with chronic energy deficiency. 
Importantly, this intervention is well-suited 
for nursing- and midwifery-led 
implementation, as it does not require 
specialized equipment, complex 
preparation, or additional clinical 
procedures. Nurses and midwives can 
incorporate the distribution, monitoring, 
and basic counseling related to the 
consumption of locally formulated nutrition 
supplements into existing antenatal care 
workflows. This positions nursing 
professionals not only as care providers but 
also as key agents in delivering behavior-
supportive nutritional interventions at the 
community level.  

By utilizing locally available ingredients 
and embedding the intervention within 
routine services, this approach supports 
sustainable maternal nutrition practices 
that can be adapted and scaled across 
similar primary healthcare settings. The 
integration of such interventions into 
nursing-led antenatal care has the potential 
to strengthen maternal nutrition programs 

and contribute to improved pregnancy 
outcomes in resource-limited contexts. 

Conclusion 
This study provides evidence that a 

ready-to-consume cookie combining 
Moringa oleifera and Arachis hypogaea can 
enhance short-term nutritional recovery in 
pregnant women with chronic energy 
deficiency, offering a practical, locally 
adaptable complement to standard 
antenatal care. The findings support 
integrating such behaviorally convenient, 
local food-based strategies into primary 
healthcare programs to address maternal 
undernutrition. Future research should 
prioritize randomized controlled trials to 
confirm efficacy, investigate optimal dosing 
and duration, and evaluate impacts on key 
pregnancy outcomes such as birth weight 
and gestational age. 
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