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social skills [11–13]. Impaired development can lead to 

developmental delays and increase the risk of chronic 

diseases in adulthood [14,15]. Therefore, understanding the 

factors that influence child development is important in 

health and education [16,17]. 

Monitoring child growth and development plays an 

important role in detecting developmental disorders early 

[18]. Evaluation includes weight, height, head 

circumference, and other parameters [19–21]. A good 

monitoring system enables early detection of health 

problems and supports appropriate interventions to 

improve child growth and development [22,23]. In addition, 

systematic monitoring contributes to the design of more 

targeted interventions to optimize children's overall growth 

and development [24]. Thus, growth and development 

monitoring is an important component of global public 

health programs [25,26]. 

Children's growth and development characteristics are 

influenced by the interaction of genetic [27], biological, 

hormonal and environmental factors, such as parenting, 

family support, social, economic, political and cultural 

conditions [28]. The dynamics of these interactions create 

distinctive growth patterns in each child. Therefore, a 

comprehensive understanding of these factors is necessary 

to design effective monitoring and intervention strategies 

[29]. 

Bibliometric approaches are often used to analyze 

research trends in various disciplines, including child 

health [30,31]. This analysis uses quantitative methods to 

review the literature and identify key themes in research. 

This approach enables systematic mapping of research 

developments, particularly in child growth and 

development monitoring [32]. Therefore, this study uses 

bibliometrics to describe the research landscape and 

identify key trends in this field. 

This study aims to explore research trends related to 

monitoring child growth and development using a 

bibliometric approach based on Scopus data. The main 

focus includes analyzing annual publication patterns, 

academic impact based on citations and h-index, 

international collaboration patterns, and geographical 

distribution of research. Optimal growth of children 

contributes to improved cognition, social skills and health. 

Conversely, impaired growth and development can lead to 

long-term impacts, such as developmental delays and risk 

of chronic diseases in adulthood. 

2. Methods 

This study uses a bibliometric approach to analyze 

research trends, scientific collaboration, and academic 

impact [33]. This method provides insight into the 

phenomena of scientific focus [34]. Data were obtained 

from the Scopus database with the keywords "growth 

monitoring" AND "child" in the range 1985-2025, resulting 

in 867 English documents. To ensure data quality, 

validation was performed using OpenRefine to remove 

duplicates, correct entry errors, and align metadata to the 

research objectives. This step is essential in bibliometric 

analysis to ensure the accuracy of the results [35]. 

Data analysis was conducted with VOSviewer, RStudio, 

and Biblioshiny. VOSviewer visualizes author 

collaboration networks, keyword linkages, and conceptual 

mapping of research [36,37]. RStudio and Biblioshiny 

were used for descriptive statistical analysis as well as 

academic impact evaluation through citation index [38,39]. 

This approach ensures rigorous and relevant analysis in 

child growth monitoring studies. 

3. Results 

Table 1 presents a summary of the characteristics of the 

bibliometric analysis of research on early childhood growth 

and development. The study analyzed 867 documents from 

396 sources, including journals, books and other scientific 

publications, with an annual growth rate of 2.32%. The 

average age of the documents was 15 years, reflecting a 

balance between classical literature and recent studies. 

Each document received an average of 17.41 citations, 

indicating a high academic impact, with a total of 21,862 

references reflecting the breadth of literature coverage. 

3,486 keywords from "Keywords Plus" and 1,464 

author-defined keywords were found, showing the variety 

of terminology in this study. Collaboration between authors 

was significant, with 3,308 authors contributing, including 

102 sole authors. Individually authored documents totaled 

118, while the average number of authors per document 

was 4.61, indicating a trend towards academic cooperation. 

The international collaboration rate reached 26.41%, 

confirming that the field is global in nature with the 

involvement of academics from different countries. 

The majority of publications were journal articles (728 

documents), followed by reviews (71 documents), book 

chapters (18 documents) and conference papers (17 

documents). The existence of review articles reflects 

efforts to synthesize previous findings for a more 

comprehensive understanding. Publications in the form of 

editorials (11 documents), letters (13 documents) and 

research notes (5 documents) were low, indicating the 

dominance of empirical research over opinion or editorial 

commentary. 
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Figure 2.  Co-occurrence 

Table 3.  Country production 

Region Number of Documents 

USA 539 

India 418 

UK 350 

Ethiopia 192 

South Africa 148 

France 146 

Netherlands 122 

Iran 105 

Nigeria 100 

Indonesia 96 

The bibliometric analysis of country production (Table 

3) shows the dominance of the United States in early 

childhood development research with 539 publications, 

followed by India (418 publications) which reflects the role 

of developing countries, especially due to high birth rates 

and child health challenges. The UK and France are also 

active in policy-based research and public health 

interventions. In Africa, Ethiopia (192 publications) and 

South Africa contributed significantly, driven by 

international collaboration and attention to malnutrition. 

Iran (105 publications) and Nigeria (100 publications) 

show the involvement of Middle Eastern and African 

countries, although their publication numbers are still 

lower than India and Indonesia. Indonesia itself ranked 

tenth with 96 publications, reflecting the growth of child 

health research, although it still lags behind some other 

Asian countries. Overall, developed countries continue to 

dominate, but the contribution of developing countries in 

Asia and Africa is increasing, marking a shift in the global 

study of child development. 

Figure 3 presents a global pattern of collaboration in 

early childhood development research, with the United 

States, United Kingdom and Western Europe as the main 

centers with extensive links to Africa, Asia and South 

America. The involvement of Ethiopia, Nigeria and India 

reflects the increasing global attention to this issue. China 

and Australia also play significant roles in the collaborative 

network, strengthening the Asia-Pacific contribution. 

Cross-cultural studies are flourishing, with India, China 

and Indonesia having close ties with Europe and North 

America. High- and middle-income country partnerships 

are driven by joint research initiatives and global health 

programs. Australia is a key link in Asia-Pacific 

collaborations, strengthening child health research 

cooperation between developing countries and global 

research centers. 

Regarding the distribution of the main keywords in early 

childhood development research, the keywords "female" 

and "human" have the highest frequency (709 occurrences, 

7%), reflecting the dominance of research on women and 

humans in general, particularly in maternal and child health. 

The keywords "infant" (669, 6%) and "child" (642, 6%) 
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emphasized the primary focus on infants and children. 

The study of growth and nutritional status received great 

attention, as seen from the keywords "child development" 

(304.3%) and "malnutrition" (200.2%), while "body 

weight" and "body height" remained the main indicators of 

child development. India was also highlighted (142.1%), 

possibly due to its high rates of malnutrition and stunting. 

Multidisciplinary approaches are gaining ground, with the 

keywords including "nutrition" (129.1%) and "education" 

(109.1%) reflecting the interconnectedness of nutrition and 

education. The presence of "pregnancy" and 

"breastfeeding" suggests research also includes prenatal 

and parenting factors. In addition, the keywords "primary 

health care" and "rural population" highlight the limited 

access to primary health care in rural areas. 

Figure. 4 shows that re.se.arch tre.nds in e.arly childhood 

growth and de.ve.lopme.nt have. incre.ase.d rapidly in re.ce.nt 

de.cade.s. Te.rms such as stunting, unde.rnutrition, growth 

monitoring and primary he.alth care. are. appe.aring more. 

fre.que.ntly, re.fle.cting the. incre.asing atte.ntion to child 

nutritional status and community-base.d he.alth 

inte.rve.ntions. Since. 2010, a surge. in the. ke.ywords 

immunization, child nutrition, and nutrition asse.ssme.nt 

confirms that nutrition pre.ve.ntion and immunization have. 

be.come. a major focus. De.ve.loping countrie.s such as 

E.thiopia, Banglade.sh and Ne.pal be.gan to re.ce.ive. atte.ntion 

due. to high rate.s of stunting and malnutrition. In addition, 

child he.alth re.se.arch is shifting from clinical approache.s to 

community-base.d inte.rve.ntions. The. incre.ase. in the. te.rm 

care.give.rs shows that the. role. of care.giving is incre.asingly 

take.n into account in child de.ve.lopme.nt. Me.anwhile., the. 

e.me.rge.nce. of obe.sity and ove.rwe.ight afte.r 2010 re.fle.cts a

shift in atte.ntion from malnutrition to he.alth challe.nge.s due. 

to die.t and life.style.. 

Figure 3.  Country collaboration 

Figure 4.  Trend topics 
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Figure. 5 shows a bibliome.tric analysis with a conce.ptual 

structure. map using Multiple. Corre.sponde.nce. Analysis 

(MCA), which ide.ntifie.d two main cluste.rs in e.arly 

childhood de.ve.lopme.nt re.se.arch. The. first cluste.r (blue.) 

focuse.s on public he.alth and policy inte.rve.ntions in 

de.ve.loping countrie.s, including te.rms such as de.ve.loping 

countrie.s, nutrition, primary he.alth care., e.ducation, and 

growth. The. se.cond cluste.r (re.d) focuse.s on clinical studie.s 

and biological aspe.cts of child growth, with te.rms such as 

child de.ve.lopme.nt, malnutrition, infant, body we.ight, 

growth disorde.rs, and clinical studie.s. 

Analysis of the. two main dime.nsions (Dim 1 = 66.05%; 

Dim 2 = 15.55%) showe.d two dominant approache.s: 

policy-base.d social inte.rve.ntions and biological 

me.asure.me.nt-base.d clinical re.se.arch. Policy re.se.arch in 

de.ve.loping countrie.s highlights e.xte.rnal factors such as 

he.alth se.rvice.s and e.ducation, while. clinical studie.s focus 

on nutrition and growth. The. dominance. of the. te.rms cross-

se.ctional study and controlle.d study in the. re.d cluste.r 

indicate.s that obse.rvational and clinical approache.s are. 

more. common than long-te.rm e.xpe.rime.nts. Te.rms such as 

growth disorde.rs, bre.astfe.e.ding, and nutritional status 

confirm that biological factors re.main a major aspe.ct in the. 

study of malnutrition and child de.ve.lopme.nt. 

The. thre.e.-fie.ld plot analysis in Figure. 6 shows the. 

re.lationship be.twe.e.n the. most cite.d re.fe.re.nce. source. (CR), 

le.ad author (AU), and dominant ke.ywords in child growth 

and de.ve.lopme.nt re.se.arch (DE.). Classic studie.s, such as 

the. WHO child growth standards and syste.matic re.vie.ws of 

growth monitoring e.ffe.ctive.ne.ss, e.mphasize. the. 

importance. of anthropome.try in unde.rstanding child 

nutritional status. 

De. Onis M stands out as the. le.ad author on growth 

standards, malnutrition, and child he.alth monitoring 

re.se.arch. Ke.ywords such as growth monitoring, 

malnutrition, nutrition, and stunting dominate., re.fle.cting 

the. main focus of child nutrition re.se.arch. 

Authors such as Van Buure.n S and Van Domme.le.n P 

contribute.d to the. study of growth monitoring and 

anthropome.tric me.thods, e.mphasizing the. role. of statistical 

mode.ls in this fie.ld. While. stunting and malnutrition are. 

still the. main conce.rns, the. issue.s of obe.sity and 

ove.rwe.ight are. be.ginning to be. highlighte.d in re.ce.nt 

studie.s. The. close. link be.twe.e.n WHO standards and 

various e.pide.miological studie.s de.monstrate.s the. 

contribution of this re.se.arch to global he.alth policy on child 

growth monitoring. 

Figure 5.  Conceptual structure map 
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Figure 6.  Field plots 

4. Discussion 

The. re.sults of the. bibliome.tric analysis show a 

significant incre.ase. in child growth monitoring re.se.arch 

ove.r the. past de.cade., as global atte.ntion to child he.alth 

incre.ase.s, particularly in the. pre.ve.ntion of stunting and 

malnutrition. The. analyze.d lite.rature. re.ve.ale.d that re.se.arch 

not only focuse.s on physical monitoring, but also include.s 

social aspe.cts and public he.alth policy [40,41]. This 

paradigm shift sugge.sts a more. multidisciplinary approach, 

in line. with pre.vious findings that e.arly inte.rve.ntion has a 

positive. impact on child de.ve.lopme.nt in the. long te.rm [42]. 

Inte.rnational collaboration in this study re.ache.d 26.41%, 

indicating that the. issue. of child growth is global. The. 

involve.me.nt of various countrie.s confirms that this issue. is 

not only a challe.nge. for de.ve.loping countrie.s, but also has 

the. atte.ntion of de.ve.lope.d countrie.s [43]. The. Unite.d State.s, 

India and the. Unite.d Kingdom have. the. highe.st numbe.r of 

publications, indicating the.ir major role. in e.vide.nce.-base.d 

policy de.ve.lopme.nt. Collaboration across countrie.s allows 

for a more. e.ffe.ctive. e.xchange. of pe.rspe.ctive.s and strate.gie.s 

in addre.ssing child growth issue.s, in line. with pre.vious 

studie.s that e.mphasize. the. importance. of inte.rnational 

coope.ration in public he.alth re.se.arch [44–46]. 

Publication tre.nds show a significant incre.ase. from 2017 

to 2023, drive.n by global policie.s that e.mphasize. the. 

importance. of child growth monitoring as we.ll as incre.ase.d 

acce.ss to primary he.althcare. se.rvice.s. Aware.ne.ss of growth 

monitoring as a pre.ve.ntive. me.asure. against child he.alth 

proble.ms has also contribute.d to the. surge. in re.se.arch. In 

addition, te.chnological advance.s in digital monitoring have. 

e.nable.d more. accurate. me.asure.me.nts [47–49]. 

The. distribution of ke.ywords indicate.s that nutrition and 

primary he.alth care. are. the. main focus of child growth 

studie.s. Ke.ywords such as stunting, malnutrition and 

growth monitoring are. wide.ly use.d, confirming that 

nutrition re.mains a ce.ntral issue [50–53]. In addition, the. 

association of social, e.conomic and e.nvironme.ntal factors 

with child growth and de.ve.lopme.nt sugge.sts that re.se.arch 

approache.s are. incre.asingly multidisciplinary [54–58]. 

This re.inforce.s the. vie.w that growth monitoring doe.s not 

only re.ly on physical e.valuation, but also re.quire.s 

community-base.d inte.rve.ntion policie.s [59,60]. 

Ove.rall, this study confirms that child growth 

monitoring continue.s to e.volve. and has a broad impact on 

global he.alth policy. The. incre.asing numbe.r of publications, 

inte.rnational collaborations and dive.rsification of topics 

show that the. challe.nge.s in child growth monitoring are. 

incre.asingly comple.x. To strengthen the policy relevance 

of our findings, it is essential to evaluate how current 

research output aligns with global child health milestones, 

such as the Sustainable Development Goals (SDG 3 and 

SDG 4) and the WHO Nurturing Care Framework. This 

alignment ensures that the growing body of evidence in 

early childhood development research is strategically 

directed toward measurable global targets. By identifying 

gaps and strengths in relation to these milestones, research 

agendas can be refined to prioritize high-impact areas, 

enhance resource allocation, and foster collaborations that 

accelerate progress toward achieving equitable child health 

outcomes worldwide. 

The limitation of this study lies in the exclusive use of 

Scopus as the data source. Nevertheless, the analysis 

provides comprehensive insights and can serve as a 
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reference for broader and more in-depth future research. 

Scopus was selected due to its extensive coverage of 

international journals and strong reputation for high-quality 

indexing in health and medicine. In contrast, other 

databases, such as Web of Science (WoS), were not 

selected because they offer narrower coverage in these 

areas and may lack representation of region-specific or 

open-access journals relevant to this study. Moreover, 

bibliometric analyses commonly rely on Scopus because of 

its comprehensive indexing, standardized metadata, and 

widespread acceptance in scientometric research. 

5. Implication and Advice 

This study supports global health policy development, 

particularly in improving the effectiveness of evidence-

based child growth monitoring. The analysis of research 

trends and collaboration patterns can guide more targeted 

and adaptive intervention strategies tailored to population 

needs. Evaluating how research output aligns with global 

child health milestones such as the Sustainable 

Development Goals and the WHO Nurturing Care 

Framework is essential to ensure that scientific progress 

translates into measurable health improvements. 

Strengthening multidisciplinary collaboration among 

health, education, and social science researchers can 

promote a more holistic approach to early childhood 

development. Expanding the use of digital technology, 

especially in low-resource settings, can improve 

accessibility to child growth services. In addition, 

comprehensive longitudinal studies are needed to assess 

the long-term impact of interventions. Increasing research 

capacity and fostering interdisciplinary engagement will 

further support the effective implementation of evidence-

based child health policies at the global level. 

6. Conclusions 

Child growth monitoring is rapidly evolving with the 

involvement of multiple countries and disciplines. The 

increase in publications, international collaborations, and 

diversification of topics reflects the complexity of the 

challenges in understanding and addressing this issue. This 

study reviews research trends, academic impact, and 

patterns of scientific collaboration in the field. However, 

gaps remain in research coverage, particularly in the 

implementation of evidence-based policies in developing 

countries. 
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