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Abstract. Objective: This study aimed to evaluate the effect of high-protein products on serum albumin lev-
els for preventing stunting in children, by combining evidence from multiple eligible studies to provide a 
more precise estimate of the intervention’s impact. Data Sources: A comprehensive search was carried out 
in Web of Science, Scopus, PubMed, and Semantic Scholar, covering publications between 2015 and 2024.  
Methods: The review followed PRISMA guidelines for systematic reviews and meta-analyses, using Review 
Manager (RevMan) 5.4 software. Study selection was guided by the PICOTS framework (participants, in-
tervention, comparison, outcomes, timing, and study design). Eligible studies included clinical trials assessing 
the effects of high-protein products on serum albumin levels in children with stunting. Results: Meta-analysis 
using RevMan 5.4 showed considerable heterogeneity (I² = 92%, χ² = 59.29, p < 0.01). The intervention dem-
onstrated a positive trend toward improving serum albumin levels in stunted children, although the overall 
effect was not statistically significant. Funnel plot analysis indicated no significant publication bias, suggest-
ing that the results of the included studies are reasonably reliable, although potential limitations should still 
be considered. Conclusions: The findings demonstrate that adequate protein supplementation improves serum 
albumin levels and plays an important role in supporting growth and preventing stunting.
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Introduction

Stunted growth in children is a long-standing 
condition emanating from protracted malnutrition. 
Children suffering from stunted growth often exhibit 
low serum albumin levels, which can hinder their 
growth and development. Malnutrition is a global 
health crisis among children. Albumin is a major pro-
tein constituent of blood plasma that performs a host 
of vital functions related to maintaining blood osmotic 

pressure, transporting hormones, vitamins, and other 
substances, and participating in the immune process. 
Its normal value in children typically lies between 3.5 
and 5.5 g/dL, and low levels are a significant indica-
tor of poor nutritional status, particularly insufficient 
protein intake. High-protein products are a key nutri-
tional intervention commonly used to increase serum 
albumin levels and improve nutritional status. Various 
studies have shown that high-protein products help 
increase serum albumin levels and promote healthy 
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growth in children. However, children in Indonesia 
continue to have relatively low protein intake, espe-
cially in rural and remote areas where access to quality 
protein sources is limited. This low intake contributes 
significantly to the high prevalence of stunting, which 
reached approximately 21.6% in 2022. Previous stud-
ies have shown that high-protein interventions can 
significantly increase serum albumin levels in stunted 
children. For example, supplementation with rebon 
shrimp-based feeding over 90 days led to a notable 
improvement in serum albumin levels. Another study 
conducted in Indonesia reported that stunted chil-
dren consumed considerably less protein than their 
non-stunted peers , although serum albumin levels did 
not show a statistically significant difference. These 
findings highlight the importance of adequate pro-
tein intake for improving serum albumin levels and 
addressing stunting. Current dietary guidelines rec-
ommend protein intake for stunted children to be be-
tween 2.8 to 5.4 g/kg/day to support catch-up growth. 
Serum albumin, synthesized by the liver, is crucial for 
maintaining osmotic balance, transporting nutrients, 
and acting as an index of nutritional status (9). Low se-
rum albumin are strongly associated with stunted chil-
dren, as they reflect poor nutritional status and, more 
specifically, insufficient protein intake. Protein con-
sumption among children in Indonesia remains low , 
particularly in isolated and rural locations where access 
to high-quality animal and vegetable protein sources 
is very limited. Data show that many children fail to 
meet their daily protein requirement according to their 
daily needs, especially at important periods of growth. 
This insufficient intake contributes substantiall to the 
high prevalence rate of stunting,which was estimated 
at around 21.6% in 2022. Prolonged protein deficiency 
can impair growth and development while lowering 
serum albumin levels, leading to chronic malnutrition 
(14,15). Systematic reviews and meta-analyses are re-
search methods that synthesize findings from multiple 
studies to provide stronger evidence and clearer con-
clusions (16). Systematic reviews identify and evalu-
ate all available studies that meet the selected criteria 
for inclusion, usually by critical analysis (17). Meta- 
analysis combines the statistical results from the  
individual studies identified in a systematic review to 
generate a more precise overall estimate of the effect. 

The results of this study are expected to improve 
knowledge of the efficacy of nutritional interventions 
with high-protein products and evidence-based rec-
ommendations on how to deal with nutritional prob-
lems within this population.

Methods

This paper adopts a systematic review and meta-
analysis approach to collect, evaluate, and synthesize 
research findings. This approach aims to provide ro-
bust and comprehensive conclusions on the effect of 
high-protein products on serum albumin levels in 
stunted children.

Study design and search strategy

The study followedthe PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-
Analyses) guidelines, ensuring transparent and 
comprehensive reporting of systematic reviews and 
meta-analyses (18). The PRISMA checklist and flow 
diagram were used to document all stages of the review, 
from the identification and selection of studies to the 
presentation of results (19). An electronic search was 
conducted by the authors across multiple databases, 
including Web of Science, Scopus, PubMed, and Se-
mantic Scholar, covering publications from early 2015 
to 2024. The search strategy utilized the following key-
words: ((high protein product) OR (serum albumin)) 
AND (stunted children) AND (clinical trial); in web 
PubMed and select article clinical trial; “intervention 
in stunted children regarding serum albumin” in web 
semantic scholar, web of science, and Scopus. In this 
study, a total of five papers met the inclusion criteria 
and were included in the final analysis.

Selection criteria

The review followed the PICOTS framework, 
consisting of participants, intervention, comparison, 
outcomes, timing, and study design (20). These al-
lowed for the development of various inclusion and 
exclusion criteria for publications for the review. his 
framework guided the development of inclusion and 



Progress in Nutrition 2025; Vol. 27, N. 4: 17163 3

exclusion criteria, ensuring the selection of studies rel-
evant to the research question while maintaining con-
sistency and rigor in the review process (21). In this 
study, we analyzed pre- and post-intervention data 
from the included trials. The data were expressed as 
mean ± standard deviation (SD).

Inclusion criteria

The authors screened the titles and abstracts of all 
articles to ensure eligible studies and, in the next step, 
reviewed the full manuscripts for the inclusion criteria 
of the selected studies:

1.	 Studies investigating the effects of high-
protein product consumption on serum albu-
min levels.

2.	 Trial studies focusing on stunted children.
3.	 The study measures albumin levels in stunted 

children.
4.	 Studies comparing the administration of high-

protein products on serum albumin levels in 
stunted children.

Exclusion criteria

1.	 Studies that did not report changes in serum 
albumin concentrations.

2.	 Research that did not specifically involve 
stunted children.

3.	 Non-intervention studies (e.g., reviews, ob-
servational studies, or case reports).

4.	 Articles lacking sufficient statistical data 
(mean and SD) required for meta-analysis.

Data extraction

The first author carried out data extraction, and 
all research members held discussions regarding the 
preparation of the article. Article author, year of pub-
lication, study sample size, gender, duration of inter-
vention, inclusion and exclusion criteria research, dose 
of product administration, associated mean±Standard 
Deviation (SD) of serum levels albumin in stunted 
children, and the human ethics committees.

Result

The results show study selection, study character-
istics and meta-analysis of the effect of high protein 
product on albumin serum.

Study selection

Based on a comprehensive keyword-based search, 
104 studies were initially identified tained. Further-
more, duplicate studies were reduced, resulting in 98. 
Screening of titles and abstracts yielded 24 potentially 
relevant article. Furthermore, the articles were read in 
full and 9 were obtained that met the inclusion cri-
teria, especially in sample treatment. Ultimately, this 
PRISMA diagram in Figure 1 had six papers that sat-
isfied the intended inclusion criteria.

Study characteristics

Studies published between 2015 and 2024 quali-
fied. The included cohorts’ sample sizes ranged from 
30 to 88 participants. The duration of administra-
tion of high protein products varies from 7 days to 12 
weeks. Table 1 provides a summary of the included 
studies’ characteristics. The Cochrane Collaboration 
risk of bias tool was used to evaluate the risk of bias in 
the included studies. Details of the risk of bias assess-
ment are shown in Figure 2. The graph above presents 
the evaluation of bias risk across various aspects of the 
reviewed studies, including their respective propor-
tions. The majority of research showed that the dan-
ger of bias in random sequence creation was minimal, 
with approximately 75% of studies categorized as low 
risk, indicating that the randomization process was 
conducted appropriately. Similarly, allocation conceal-
ment showed predominantly low risk in about 65% 
of studies, although a smaller proportion (20%) had 
unclear risks. However, A significant percentage of re-
search showed a high risk of bias in participant and 
staff blinding (25%) and in blinding of outcome as-
sessment (30%), highlighting challenges in ensuring 
proper blinding procedures. Additionally, incomplete 
outcome data revealed a high risk of bias in about 
15% of studies, reflecting issues with missing or in-
complete data that could potentially influence the final 
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Since the confidence interval includes zero, this indi-
cates that the overall effect was not statistically signifi-
cant. Although the Z value was 5.90, which typically 
suggests strong significance, this discrepancy reflects 
the serious inconsistency caused by the high hetero-
geneity (I² = 92%) among the included studies. There-
fore, the apparent significance of the Z value should 
be interpreted with caution, and the results should be 
considered inconclusive. Although the meta-analysis 
suggested a positive effect of high-protein products 
on serum albumin levels, the inconsistency between 
the non-significant pooled effect (CI crossing zero) 
and the high Z value indicates that the results should 
be interpreted with caution. The overall results of the 
meta-analysis suggest that the intervention in the 
experimental group has a significant positive effect 

results. In contrast, selective reporting predominantly 
showed a low risk of bias in 80% of studies, suggest-
ing adequate reporting of findings, while the other bias 
category also reflected mostly low risk (70%), despite 
some remaining uncertainties (10% unclear risk). To 
improve future research, greater emphasis should be 
placed on enhancing blinding procedures and imple-
menting robust strategies for managing missing data 
to address these critical shortcomings.

Meta analysis of effect of high protein product  
on albumin serum

The results of the analysis using Revman version 
5.4 of the selected articles can be seen in Figure 3. The 
pooled effect size was 0.85 (95% CI: –0.03 to 1.72). 

(n=104) Records identified 

with keyword and Boolean 

through database in Web of 

Science, Scopus, PubMed, and 

Semantic Scholar 

Records after duplicates 

removed
Recorded excluded 

Records screened (title and 

abstract) in Indonesian and 

English Language

Recorded excluded 

Full text articles assessed for 

eligibility

Full text article 

excluded (n=2)

Full text not available

Studies included for 

quantitative systhesis (meta-

analysis)

Figure 1. PRISMA flow diagram for steps to find references about the 
effect of high protein products consumption on albumin serum
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Figure 3. Forest plot of the total study sample and the Effect of High Protein Products Consumption  
on Albumin Serum.

Figure 2. Risk of bias assessment plot

compared to the control group, despite the presence of 
high heterogeneity. Most studies show significant re-
sults favoring the experimental group, with the excep-
tion of three studies that report non-significant results 
because their confidence intervals include zero: Yuristi 
(2018, CI: -1.18 to 0.09), Fatmah (2023, CI: -0.52 to 
0.91), and Efendi (2023, CI: -0.45 to 0.64).

The funnel plot appears symmetrical, with data 
points clustered around the central line (SMD = 0), 
suggesting homogeneous results and no significant 
publication bias. Larger studies with smaller standard 
errors are at the top, while smaller studies with larger 
errors are at the bottom, forming an ideal funnel shape. 
Funnel plot analysis provided a visual indication of no 
major publication bias, which may reduce concerns 
about bias in the included studies, although it does not 
confirm their overall reliability. This symmetry implies 
that variations are likely due to random error rather 
than systematic bias, indicating reliable meta-analysis 
results and supporting homogeneity. These results are 
used for interpretation to strengthen the analysis of 
the selected articles, which is increasingly valid and 
stronger, as presented in Figure 4.

Discussion

Stunting is a chronic nutritional issue experienced 
by children due to prolonged insufficient nutrient in-
take, especially in the initial 1,000 days of life (27, 28). 
This condition is characterized by a child’s height being 
significantly below the standard for their age, adversely 
affecting physical development, cognitive abilities, and 
overall quality of life (29). One key indicator used to 
assess the nutritional status of stunted children is serum 
albumin, the main protein in the blood that helps main-
tain fluid balance and transport nutrients (30). Low al-
bumin levels often indicate severe malnutrition, and for 
stunted children, increasing adequate protein intake is 
crucial to improving this condition (31). High-protein 
products play a critical role in increasing serum albumin 
levels by providing essential amino acids required for 
protein synthesis (3). Albumin, which is produced by 
the liver, relies on sufficient protein intake for its for-
mation (32). When the body receives adequate high-
quality protein from dietary sources, the amino acids 
are utilized to support the synthesis of albumin (33). 
This increase in albumin levels is particularly important 
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High-protein product administration studies over pe-
riods from 7 days up to 12 weeks, using dosage ranges 
of 20-100 g, have also pointed out different effects de-
pending on duration and dosage. In shorter-duration 
studies, such as 7-day studies, the increase in serum 
albumin may not be as highly evident, especially with 
lower doses of protein. This is because it takes quite a 
while for the body to start absorbing and metaboliz-
ing amino acids from protein for albumin synthesis. The 
higher the dosage, the greater the supply of amino acids 
for the support of protein synthesis, including albumin, 
over the given period (37). However, with larger doses, 
such as 100 g in a study, even a brief length of time can 
show really high effects because the increased intake 
of protein accelerates the anabolic course of the body’s 
processes on protein. The meta-analysis using the Chi-
square test showed that high-protein product admin-
istration has been associated with high serum albumin 
levels. Serum albumin levels did not significantly differ 
between primary school students who were stunted and 
those who were not, according to another study (38). 
Compared to healthy controls, children with protein-
energy malnutrition (PEM) had significantly lower 
serum levels of total protein and albumin, most likely 
as a result of reduced protein consumption and produc-
tion (39). Interestingly, severely stunted Nepali children 
from a remote village showed despite indicating modest 
morbidity, there were higher levels of the acute-phase 
protein alpha1-antichymotrypsin, which was inversely 

for stunted children, as albumin helps maintain fluid 
balance, transport nutrients, and support immune 
function and tissue repair (34). Therefore, regular con-
sumption of high-protein products can improve the 
nutritional status and overall health of children suffer-
ing from stunting (35). In Indonesia, addressing stunt-
ing requires increasing protein intake among children. 
The average per capita protein consumption is higher 
than the national average of 62.21 grammes per day, 
according to data from the National Socioeconomic 
Survey (Susenas) (36). Specifically, fish accounts for  
9.58 grams, meat 4.79 grams, and eggs and milk only 
3.37 grams per day (36). This gap is significant as ani-
mal protein is vital for child development and stunt-
ing prevention. The meta-analysis using RevMan 5.4 
revealed significant heterogeneity among the included 
studies (Chi² = 59.29, df = 5, p < 0.00001, I² = 92%). 
The substantial heterogeneity among the included stud-
ies (I² = 92%) likely contributed to this inconsistency, 
suggesting that differences in study design, intervention 
type, and population characteristics may have influenced 
the outcomes. Future research with more standardized 
methodologies and larger sample sizes is needed to re-
duce heterogeneity and provide more conclusive evi-
dence. However, three studies (Yuristi, 2018; Fatmah, 
2023; Efendi, 2023) reported non-significant results,  
as their confidence intervals included zero. This high-
lights the need for standardizing intervention dosages 
and durations to achieve more consistent outcomes. 

Figure 4. Result of funnel plot graphic analysis
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studies, insufficient sample sizes, and non-uniformity 
in the high-protein products administered to subjects. 
Additionally, to the best of our knowledge, this is the 
first systematic observation and meta-analysis to ex-
amine the effect of administering high protein prod-
ucts on serum albumin to prevent stunting in stunted 
paediatric subjects.
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