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Abstract: This study evaluates the effectiveness of body measurement training for community health
workers (CHWSs) using a modified length board. The research is quasi-experimental, with a pretest and posttest non-
equivalent group design. A total of 60 CHWSs measured the length of 80 children in the intervention and control
groups. The effect of the intervention was determined using the chi-square test. After the intervention, there was a
significant change in CHWSs’ skills in positioning children, reading measurement results, and determining
nutritional status. There were few differences in measurement results between the length board and the distance
measuring tool. Overall, body measurement training with the modified length board as the main medium effectively
improves CHWs’ skills in measuring height and determining nutritional status.
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1. Introduction

Child growth promotion initiatives at the
community level facilitate timely nutritional
interventions. Several anthropometric measurement
techniques assess children’s nutritional status,
including height/length, weight, head circumference,

and arm circumference [1], [2]. However, height/length
and weight are most commonly used in community-
level epidemiological studies because of their
noninvasive, low-cost nature and the use of portable
equipment [3], [4]. Community health workers
(CHWs) currently conduct these anthropometric
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activities, especially measuring children’s heights at
community health posts known as Posyandus.
Posyandus serves as a strategic platform for education,
particularly in enhancing the knowledge and skills of
CHWs [4]. Effective growth monitoring at Posyandus
requires skilled cadre members proficient in measuring
toddlers’ height [5], [6], with height-for-age being the
most frequently measured trait to determine a child’s
nutritional status [7], [8].

CHWs play a crucial role in community-based
health efforts [9], yet the focus on improving their
anthropometric measurement skills remains
insufficient. This is evident from various studies
highlighting CHWSs’ lack of skills in conducting
Posyandu activities [10-13]. CHWs are individuals
selected and trained to address community health
problems and collaborate with public health centers
[13], [14]. For height measurement screening, CHWs
typically use various tools such as an infantometer,
microtoise, wooden rulers, measuring mats, and tapes
[15], [16]. The diversity in these tools often leads to
inaccurate length and height measurements, resulting in
low precision, which is a significant concern in
Posyandu activities [17]. Consequently, children’s
heights may vary significantly because of inaccurate
tools and inconsistent skills of the measurers.

Skill development in individuals is a complex
process involving the interplay of knowledge, attitude,
and action across three domains: knowledge, skill, and
attitude [18]. This research focuses on improving
CHWSs’ skills in  conducting anthropometric
measurements, recognizing that becoming a skilled
measurer requires training to enhance performance.
Several studies have suggested methods to minimize
measurement errors [19], [20], which significantly
impact the determination of children’s nutritional
status.

This study proposes a new approach for conducting
children’s nutritional assessments using a simple
measuring tool called a modified length board. A
previous study reported high accuracy with it [21]. This
study builds upon the existing literature on training
programs and modified measurement tools by
proposing a comprehensive approach that integrates
both elements to enhance CHWs’ skills in
anthropometric measurements. This research identifies
a gap in the literature regarding the development and
evaluation of tailored measurement tools for CHW
training, thus setting the stage for the current
investigation.

The objective of this study was to assess the
effectiveness of anthropometric training using a
modified height measurement tool as the main media in
improving CHWSs’ skills in determining children’s
height and detecting stunting.

The scope of this study encompasses the
development, implementation, and evaluation of the
modified measurement tool within the context of

anthropometric training for CHWs, with the goal of
improving nutritional outcomes among children in
community settings.

The results of this study can be applied in practical
ways, such as enhancing training programs using a
modified height measurement tool. The insights gained
from the research can be used to refine existing training
programs for CHWSs, focusing on improving their skills
in measuring children’s height and determining
nutritional status. By equipping CHWSs with enhanced
anthropometric measurement skills, the quality and
accuracy of child health services, particularly in growth
monitoring and nutritional assessment, can be
significantly improved. This, in turn, can lead to timely
identification and intervention for malnutrition and
stunting among children. The findings of this study can
inform policy decisions aimed at strengthening
community-based health systems, emphasizing the
importance of investing in training and resources to
support CHWs in their roles.

1.2. Objectives

The purpose of this study was to evaluate the
efficacy of utilizing the modified measurement tool to
enhance CHWSs’ skills in measuring and determining
nutritional status.

2. Methods

This quasi-experimental study with a pre-test and
post-test nonequivalent group design evaluated the
impact of anthropometric training using the modified
length board on CHWS, contrasting it with a control
group trained using a stadiometer.

2.1. Population and Sample

The study population included all CHWs in three
sub-districts, and the sample consisted of 60 cadres,
which was determined using a specific formula.

2.2. The Research Object Citeria

There are several criteria for selecting the research
object. CHWs play a pivotal role in community-based
health initiatives, especially in promoting child growth.
CHWs are often frontline workers in community health
posts, responsible for conducting anthropometric
measurements at a minimum experinence of one year,
such as measuring children’s heights, measuring more
than 20 children every month at the health post, and
conducting recording and reporting, and aged 20-50
years.

2.3. Flowchart of the Research

Fig. 1 illustrates the sequential steps involved,
including designing the tool, selection of the research
population, implementation of anthropometric training
using the modified length board, data collection,
analysis, and interpretation of findings.
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Designing the modified length board

4

Selecting the research location

a

Determining the population and sample
board

d

Determining the location of community
health posts

g

Anthropometric training implementation

g

Data collection and field observation

0

Data analysis and interpretion of the
findings

Fig. 1 Flowchart of the study (Developed by the authors)

2.4. Description of the Modified Length Board
The modified length board tool is a 35 x 120-cm
board, featuring a headboard at the top and a reader
board at the bottom (Fig. 2), with instructions for
determining nutritional status on the right side (Fig. 3)
and in the accompanying guide on how to take a
measurement (F|g 4).

TTE
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< 120 cm »

Fig. 2 The modified length board (Developed by the authors)

Fi. 4-Taking measurements usiné the modified length board
(Developed by the authors)

2.5. Data Collection and Analysis

Data on CHWSs, mothers, child characteristics, cadre
skills, physical measurements, and nutrition status were
collected via questionnaires, observation, and height
tools. The skills assessed included child positioning,
result plotting, and nutrition status determination. The
analysis involved frequency tables, a normality test to
ensure group equality (p > 0.05), and bivariate analysis
with chi-square tests to identify significant skill
differences (p < 0.05) between the groups.

3. Results

3.1. Characteristics of Children in the
Intervention and Control Groups

Table 1 indicates a higher number of boys than girls
in the intervention and control groups, with a
significant difference between them. The most
common birth weight was 3.0-3.9 kg (55.0-60.0%).
The age groups < 6 months and 6-12 months
predominated. In both groups, 67.0-68.0% of children
were 48.0-50.0 cm long at birth. Approximately 15.0%
were underweight, and 3.0-5.0% overweight, according
to anthropometric indices.

Table 1 Characteristics of the children (Developed by the authors)

Variables Control group  Intervention group
n % n %
Sex
Boys 57 56.4 55 53.4
Girls 44 43.6 48 46.6
Birth weight (kg)
<25 7 6.9 6 5.8
2.5-29 29 28.7 32 31.1
3.0-3.9 60 59.4 57 55.3
>3.9 5 5.0 8 7.8
Birth length (cm)
<48 16 15.8 20 19.4
48-50 68 67.3 70 68.0
> 50 17 16.8 13 12.6
Current age (month)
<6 28 277 30 29.1
6-12 24 23.8 26 252
13-24 22 21.8 21 204
25-36 16 15.8 14 13.6
> 36 11 10.9 12 11.7

Nutrition status
Weight-for-age index
Under-weight 16 15.8 15 14.6
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Continuation of Table 1

Normal 80 79.2 84 81.6
Over-weight 5 5.0 4 3.9
Height-for-age index

Stunted 21 20.8 18 175
Normal 79 78.2 84 81.6
Tall 1 1.0 1 1.0

3.2. CHWs’ Skills in Positioning a Child on the
Length Board

Table 2 demonstrates that before training, only
41.70% of CHWSs had proficient skills in child
positioning, with similar rates in both study groups.
Following the training, 91.7% of CHWSs in the
intervention group demonstrated enhanced proficiency
in positioning children on the length board, and only
30-45% of CHWSs in the control group marked a
significant difference (p < 0.001) in the skills of the
two groups following the intervention.

Table 2 CHWSs’ skills in positioning children on the length board (Developed by the authors)

Categories Before Intervention Control p- value After Intervention Control p- value
n % n % n % n %

Positioning the head

Good skill 25 41.7 25 417 0.839 55 91.7 27 45.0 0.000

Lack of the skill 35 58.3 35 58.3 5 8.3 33 55.0

Positioning the legs

Good skill 20 333 18 30.0 0.668 55 91.7 19 317 0.000

Not good skill 40 66.7 42 70.0 5 8.3 41 68.3

3.3. CHWSs’ Skills in Plotting Height

Table 3 reveals that initially, the cadres’ skills in
height plotting was comparable across both study
groups. After the intervention, a notable enhancement
was observed; 91.6% of the cadres in the intervention

group successfully mastered height plotting, in contrast
to only 33.0% in the control group. This marked a
significant difference in plotting skills between the
groups (p < 0.001).

Table 3 CHWs’ skills in plotting child height (Developed by the authors)

Category Before Intervention  Control p-value After Intervention Control p-value
Plotting child height n % n % n % n_ %

Correct 21 35.0 20 333 0.065 55 91.7 20 333 0.000
Incorrect 39 65.0 40 66.7 5 8.3 40 66.7

3.4. CHWSs’ Skills in Determining Nutrition Status
before and after the Intervention

Table 4 illustrates that before the intervention, there
was no significant difference in CHWSs' skills to assess
nutrition status between the intervention and control
groups (p = 0.102). Before the intervention, around
three-fourth  (75.0-78.0%) of CHWSs could not

determine child nutrition status correctly. However,
following the implementation of anthropometric
training, a higher number of CHWs in the intervention
group demonstrated proficiency in assessing child
nutrition status compared to CHWs in the control group
(p < 0.001).

Table 4 CHWSs’ skills in determining nutrition status (Developed by the authors)

Categories Before Intervention Control p-value  After Intervention Control p- value
Determining nutrition status n % n % n % n %

Correct 15 25.0 13 21.7 0,102 50 83.3 20 333 0.000
Incorrect 45 75.0 47 78.3 10 16.7 40 66.7

4. Discussion

This study highlights significant skill enhancements
in cadres following targeted anthropometric training,
underscoring training's role in knowledge and skill
transfer for improved duty performance [22]. Often
aimed at overcoming deficits linked to educational
levels, such training effectively and efficiently boosts
cadre performance [23]. In addition, CHWs are crucial
for successful growth monitoring with precise tools.
The intervention’s positive impact on cadre skill
accuracy aligns with similar findings across various
countries [24-26].

This study focused on three key skills: child
positioning on a length board, plotting measurements,
and assessing nutritional status. For positioning,

recumbent length measurements for children aged 0-60
months, as presented in Fig. 3, are recommended due to
their reliability in reflecting linear growth [3], [24],
[27]. The main challenge is ensuring accurate
positioning by aligning the child’s head with the
headboard and straightening the knees and heels, as
improper positioning can lead to height measurement
errors and overestimation of growth and nutritional
status [24], [28]. Errors were more common in the
control group than in the intervention group, mirroring
trends in other anthropometric studies [11], [16], [24],
[29], underscoring the need for regular training of
CHWs in height measurement techniques.

The significant changes in positioning children,
reading measurement results, and determining



71

nutritional status suggest that the intervention had a
substantial impact on CHWSs’ capabilities. This result
aligns with previous studies emphasizing the
importance of targeted training in enhancing the health
proficiency of community health volunteers in
anthropometric measurements [12], [26], [30].

The revelation of the meaningful comparison results
between the modified length board and stadiometer
underscores the reliability of the modified length board.
This resonates with research advocating the
development and use of context-specific tools that are
practical and vyield comparable results to standard
equipment [31-33].

This study reported that the prevalence of stunting
in the control and intervention locations did not differ
significantly. Stunting was observed in 20.8% of
children in the control locations and 17.5% in the
intervention locations. Although there were no
significant differences, it is important to acknowledge
that stunting is still relatively high in the study areas.
Stunting in Indonesia has emerged as a significant
concern, prompting the government to set a target of
reducing the rate from 26.4% in 2020 to 14.0% by
2024 [34]. However, a nutritional survey reported that
the number of stunted children in Indonesia is still
high, 21.4% [35], [36], compared to Thailand with
14.1% in 2018 [37] and Peru with 13.1% in 2016 [38].

4.1. Implications for Practice

The findings of this study have significant
implications for maternal and child health programs at
the community level, particularly in growth monitoring
initiatives. CHWSs play a crucial role in height and
length measurements as part of growth monitoring
programs.  Therefore, ensuring proficiency in
anthropometric  measurements is  essential  for
accurately determining the prevalence of stunting and
providing timely interventions. The implementation of
anthropometric  training  using  context-specific
measurement tools, such as the modified length board,
can enhance the accuracy and reliability of growth
monitoring programs, ultimately improving child
health outcomes.

5. Conclusions

This study proved three important parts in
measuring: 1) positioning the child on the length board,
2) plotting the results of height measurements, and 3)
determining nutrition status. These have potential
errors and become the main subject in anthropemtric
training.

This study highlights the effectiveness of targeted
anthropometric training in improving CHWs’ skills in
child height measurement and nutritional assessment.
The findings contribute to the existing literature by
emphasizing the importance of regular training and the
use of context-specific measurement tools in
community health programs. Therefore, it is

recommended to include ongoing training for CHWs
and continued efforts to address malnutrition and
stunting in Indonesia.

Ethical Approval

This study received ethical approval from the
Ethics Committee for Research (Ref. No.
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References

[1] GIBSON R. S. Principles of nutritional assessment.
Oxford University Press, 2005.

[2] DE ONIS M., ONYANGO A, BORGHI E,
SIYAM A., BLOSSNER M., and LUTTER C. Worldwide
implementation of the WHO child growth standards. Public

Health Nutrition, 2012, 15(9): 1603-1610.
https://doi.org/10.1017/S136898001200105X
[3] DE MIGUEL-ETAYO P., MESANA M. I,

CARDON G., DE BOURDEAUDHUII I, GOZDZ M.,
SOCHA P., LATEVA M., IOTOVA V., KOLETZKO B. V.,
DUVINAGE K., and ANDROUTSOS O. Reliability of
anthropometric measurements in European preschool
children: The ToyBox-study. Obesity Reviews, 2014, 15: 67-
73. https://doi.org/10.1111/0br.12181

[4] KEMENKES RI. Pedoman Umum Pelayanan
Posyandu, 2017, 5(2).

[5] ROHMAH F. N., & ARIFAH S. Optimalisasi peran
kader kesehatan dalam deteksi dini stunting. BEMAS: Jurnal
Bermasyarakat, 2021, 1(2): 95-102.
https://doi.org/10.37373/bemas.v1i2.88

[6] SIMBOLON D., SOl B., and LUDJI I. D. R.
Peningkatan Kemampuan Kader Kesehatan dalam Deteksi
Stunting pada Anak Usia 6-24 Bulan melalui Pelatihan
Penggunaan Meteran Deteksi Risiko Stunting. Media Karya
Kesehatan, 2021, 4(2): 194-205.
https://doi.org/10.24198/mkk.v4i2.32111

[7] AYMA V. A, AYMA V. H., and TORRE L. G. A.
Nutritional assessment of children under five based on
anthropometric measurements with image processing
techniques. Proceedings of the 2016 IEEE ANDESCON,
Arequipa, 2016, pp. 1-4.
https://doi.org/10.1109/ANDESCON.2016.7836265

[8] GOISBAULT M., SIMON L., HANF M.,
DARMAUN D., ROZE J. C., and FLAMANT C. Neonatal
length growth and height at two years. Neonatology, 2016,
110(2): 125-128. https://doi.org/10.1159/000444473

[9] SEMALLI I. A., TENGIA-KESSY A.,, MMBAGA E.
J., and LEYNA G. Prevalence and determinants of stunting
in under-five children in central Tanzania: remaining threats
to achieving Millennium Development Goal 4. BMC Public
Health, 2015, 15: 1153. https://doi.org/10.1186/s12889-015-
2507-6

[10] AZIZAN F. N., RAHAYU L. S,, and AINI R. N.
Pengaruh  Pelatihan  Kader terhadap  Peningkatan
Keterampilan Pengukuran Tinggi Badan dan Penilaian Status
Stunting pada Balita di Desa Kadubale, Kecamatan Banjar,
Kabupaten Pandeglang Tahun 2022. Jurnal Ilmu Gizi dan
Dietetik, 2023, 2(1): 53-58.
https://doi.org/10.25182/jigd.2023.2.1.53-58

[11] AMARETA D. I, ARUM P., and HIKMAH F.
Peningkatan Keterampilan Kader dalam Pengukuran Panjang
Badan Bayi Sebagai Upaya Deteksi Dini Stunting di



Sinaga et al. Anthropometric Training Impact on CHWSs’ Skills in Child Height Measurement in Indonesia, Vol. 51 No. 3 March 2024

72

Wilayah Kerja Puskesmas Sumbersari. J-Dinamika: Jurnal
Pengabdian Masyarakat, 2016, 1(1): 9-13.
https://doi.org/10.25047/j-dinamika.v1i1.128

[12] TAMPAKE R., ARIANTY R., MANGUNDAP S.
A., EMY B., and SASMITA H. The effectiveness of training
on improving the ability of health cadres in early detection of
stunting in toddlers. Open Access Macedonian Journal of
Medical Sciences, 2021, 9(E): 373-377.
https://doi.org/10.3889/0amjms.2021.6067

[13] FUADA N., SALIMAR S., and IRAWATI A.
Kemampuan kader posyandu dalam melakukan pengukuran
panjang/tinggi badan balita. Indonesian Journal of Health
Ecology, 2014, 13(3): 229-239.
https://www.neliti.com/publications/82587/kemampuan-
kader-posyandu-dalam-melakukan-pengukuran-
panjangtinggi-badan-balita

[14] DIREKTORAT JENDERAL BINA GIzZI DAN
KIA. Pedoman Pelayanan Gizi Puskesmas, 2014, 7(1).

[15] PUTRI P. M. S, HUMAIRO M. V.,
ROMADLONA N. A, PUSPITANINGTYAS D,
ZARRETA A. M., SAPUTRI L. A., NISAHIKA G., and
PAHLEVI R. Pelatihan pengukuran antropometri balita pada
kader dalam rangka pencegahan dini stunting di Posyandu
Mawar. PROMOTIF: Jurnal Pengabdian Kepada
Masyarakat, 2022, 2(2): 136-148.
https://doi.org/10.17977/um075v2i22022p136-148

[16] LESTARI P., KURNIATI W. D., and HIDAYATI
A. H. Peningkatan Keterampilan Kader Posyandu dalam
Pengukuran Antropometri di Desa Meteseh, Boja, Kendal.
Poltekita: Jurnal Pengabdian Masyarakat, 2023, 4(2): 594-
601. https://doi.org/10.33860/pjpm.v4i2.1720

[17] RUSDIARTI R. Analisis pengukuran ketepatan
antropometri tinggi badan balita pada pelatihan kader
posyandu di Panduman Kecamatan Jelbuk. Health
Information: Jurnal Penelitian, 2019, 11(2): 173-181.
https://doi.org/10.36990/hijp.v11i2.141

[18] SHRIVASTAVA S. R,, & SHRIVASTAVA P. S.
Strengthening the component of teaching and assessing
attitude in the medical curriculum. Medical Journal of
Babylon, 2021, 18(3): 160-162.
https://doi.org/10.4103/MJBL.MJBL_29 21

[19] VIVIANI C., AREZES P. M., BRAGANCA S,
MOLENBROEK J., DIANAT 1., and CASTELLUCCI H. I.
Accuracy, precision and reliability in anthropometric surveys
for ergonomics purposes in adult working populations: A
literature review. International Journal of Industrial
Ergonomics, 2018, 65: 1-16.
https://doi.org/10.1016/j.ergon.2018.01.012

[20] SICOTTE M., LEDOUX M., ZUNZUNEGUI M.-
V., AG ABOUBACRINE S., NGUYEN V.-K., and THE
ATARAO GROUP. Reliability of anthropometric measures
in a longitudinal cohort of patients initiating ART in West
Africa. BMC Medical Research Methodology, 2010, 10: 102.
https://doi.org/10.1186/1471-2288-10-102

[21] SINAGA H. T., SIREGAR M., SITANGGANG B,,
and MANALU M. Modified length board is effectively
detecting stunted children at Posyandu: A precision and
accuracy test. World Journal of Advanced Research and
Reviews, 2023, 20(2): 1147-1156.
https://doi.org/10.30574/wjarr.2023.20.2.2379

[22] ELFRIANTO M. P. Manajemen Pelatihan Sumber
Daya Manusia dalam Meningkatkan Mutu Lulusan.
EduTech: Jurnal Ilmu Pendidikan dan llmu Sosial, 2016,
2(2): 46-58. https://doi.org/10.30596/edutech.v2i2.596

[23] ASHARY L. Pentingnya Pelatihan dan
Pengembangan Sumber Daya Manusia terhadap Peningkatan
Kinerja Karyawan pada KFC Jember. Cermin: Jurnal
Penelitian, 2019, 3(2): 158-179.
https://doi.org/10.36841/cermin_unars.v3i2.464

[24] ULIJASZEK S. J., & KERR D. A. Anthropometric
measurement error and the assessment of nutritional status.
British Journal of Nutrition, 1999, 82(3): 165-177.
https://doi.org/10.1017/s0007114599001348

[25] MIMI R. T. J., & USMAN U. Analisis Tingkat
Pengetahuan  Kader Posyandu dalam  Pengukuran
Antropometri Untuk Mencegah Stunting Di Wilayah Kerja
Puskesmas Lapadde Kota Parepare. Jurnal Iimiah Manusia
dan Kesehatan, 2021, 4(2): 279-286.
https://doi.org/10.31850/makes.v4i2.615

[26] KADIR E., RYADINENCY R., and DJANO N. A.
R. The Relationship between Anthropometry Training and
the Improvement of the Village Health Workers’ (Cadres)
Competence in Detecting Stunting in Wara Public Health
Centre, Palopo City. Amerta Nutrition, 2023, 7(2): 255-261.
https://doi.org/10.20473/amnt.v7i2.2023.255-261

[27] CHEIKH ISMAIL L., PUGLIA F. A, OHUMA E.
O, ASH S. T.,, BISHOP D. C.,, CAREW R. M., AL
DHAHERI A. S., and CHUMLEA W. C. Precision of
recumbent crown-heel length when using an infantometer.
BMC Pediatrics, 20186, 16: 186.
https://doi.org/10.1186/s12887-016-0725-4

[28] HARRISON D., HARKER H., HEESE H. D. V.,
and BERELOWITZ J. Errors in anthropometric
measurements in neonates and infants. Curationis, 2001,
24(2): 23-27. https://doi.org/10.4102/curationis.v24i2.817
[29] FITRI F., & RESTUSARI L. Penyegaran Kader
Posyandu dalam Pengukuran Antropometri Di Wilayah
Kerja  Puskesmas  Sidomulyo  Pekanbaru,  2019.
https://doi.org/10.31227/0sf.io/49py7

[30] OCTAVIA P. D. N., & LARAENI Y. Pengaruh
Penyegaran Kader Terhadap Pengetahuan dan Keterampilan
dalam Melaksanakan Tugas Kader Di Wilayah Kerja
Puskesmas Karang Pule. Prime Nutrition Journal, 2019,
2(2): 161-167. https://doi.org/10.32807/jgp.v2i2.101

[31] HENDAYANA G. P. Modifikasi Pengukur Tinggi
Badan Berbasis Microkontroller Atmega 8535. Doctoral
dissertation, Universitas Widya Husada Semarang, 2018.
https://eprints.uwhs.ac.id/1695/

[32] NURLITA A. N., WIGATI M., HASANBASRI M.,
JUMARKO J., and HELMYATI S. Development of stunting
early detection kit for children under two years: Validity and
reliability. Jurnal Gizi dan Pangan, 2021, 16(1): 39-46.
https://doi.org/10.25182/jgp.2021.16.1.39-46

[33] HASEGAWA J., ITO Y. M., and YAMAUCHI T.
Development of a screening tool to predict malnutrition
among children under two years old in Zambia. Global

Health Action, 2017, 10(1): 1339981.
https://doi.org/10.1080/16549716.2017.1339981
[34] BKKBN. Kebijakan dan Strategi Penurunan

Stunting di Indonesia. Badan Kependudukan dan Keluarga
Berencana Nasional, 2021.

[35] MINISTRY OF HEALTH. Buku Saku Hasil Studi
Status Gizi Indonesia (SSGI) Tingkat Nasional, Provinsi dan
Kabupaten/Kota Tahun 2021, 2021.
https://www.litbang.kemkes.go.id/buku-saku-hasil-studi-
status-gizi-indonesia-ssgi-tahun-2021/

[36] KEMENKES. Hasil Survei Status Gizi Indonesia
(SSGI) 2022, 2022.



73

[37] CETTHAKRIKUL N., TOPOTHAI C.,
SUPHANCHAIMAT R., TISAYATICOM K.,
LIMWATTANANON S., and TANGCHAROENSATHIEN
V. Childhood stunting in Thailand: when prolonged
breastfeeding interacts with household poverty. BMC
Pediatrics, 2018, 18: 395. https://doi.org/10.1186/s12887-
018-1375-5

[38] HUICHO L., VIDAL-CARDENAS E., AKSEER
N., BRAR S., CONWAY K., ISLAM M., JUAREZ E.,
RAPPAPORT A. I, TASIC H., VAIVADA T., and WIGLE
J. Drivers of stunting reduction in Peru: a country case study.
The American Journal of Clinical Nutrition, 2020, 112:
816S-829S. https://doi.org/10.1093/ajcn/ngaal64

SE:
[1] GIBSON R. S. EF#WFAHE M o A= H K 52 H A AL,
2005,
[2] DE ONIS M., ONYANGO A.. BORGHI E.. SIYAM
A.. BLOSSNER M. 1 LUTTER C. R A4 )3 4E
KPRAERRBRSLHE - 3k T4 5%, 2012, 15(9): 1603-
1610, https://doi.org/10.1017/S136898001200105X
[3] DE MIGUEL-ETAYO P., MESANA M. I., CARDON
G.. DE BOURDEAUDHUNJ I., GOZDZ M.. SOCHA P.
LATEVA M.. IOTOVA V.. KOLETZKO B.V..
DUVINAGE K. it ANDROUTSOS O. 7] &&: BRI F 57T
JLEMAENE © StE &S - IEIIEIE - 2014 48, 15
: 67-73, https://doi.org/10.1111/0br.12181
[4] I T5eHr Rl R & S AR B vH 22 AL,
2017, 5(2),
[5] ROHMAH F. N. 1 ARIFAH S. {B{bHRfEMERE L B iR %
o Ny (JURSHNTIIFFFZE) » 2021 4, 1(2)
: 95-102, https://doi.org/10.37373/bemas.v1i2.88
[6] SIMBOLON D.., SOI B. i1 LUDJI I. D. R. @it A& 6
ML ERERIBE = DA T30 6-24 ™A JLEL FRE
HRENEB AR « BHAR BRI AT, 2021, 4(2) :
194-205, https://doi.org/10.24198/mkk.v4i2.32111
[71AYMAV. A.., AYMAV. H. fl TORRE L. G. A. J:E T A
R =R G AR R % DUR JLEE 571145 - 2016
F IEEE ZIE TR 100 T » PRI - 2016 4, % 1-4
T - https://doi.org/10.1109/ANDESCON.2016.7836265
[8] GOISBAULT M. . SIMON L.. HANF M. .
DARMAUN D.. ROZE J. C. f1 FLAMANT C. #4: L&
KA Y N S5 - H4JLF, 2016, 110(2) : 125-
128, https://doi.org/10.1159/000444473
[9] SEMALI I. A.. TENGIA-KESSY A.. MMBAGAE. J.
1 LEYNA G HEJR T HEAY U T LEA FRENE
FRAAERE LB TFELREER 4 BORIRER -
BMC 2 4 T 4 » 2015 4 , 15 : 1153.
https://doi.org/10.1186/s12889-015-2507-6
[10] AZIZAN F. N.. RAHAYU L. S. f1 AINI R. N. T8
YINFEE = & El 2 FUR S ISR RERER A B A Riap
A SR RS ~ 2022 4EHER B PREZE B
Z & , 2(1 ) 53-58 o
https://doi.org/10.25182/jigd.2023.2.1.53-58
[11] AMARETAD. I.. ARUM P. f1 HIKMAH F. £ /R

AL X T L TR TR 2 LS KHIRGE

 DREBEEHEFRE, gk (EIfHdL 0
Wromhr RE &) 0 2016 AR, 1(1) : 9413,
https://doi.org/10.25047/j-dinamika.v1i1.128

[12] TAMPAKE R.. ARIANTY R., MANGUNDAP S. A.
. EMY B. il SASMITA H. E5illvtgm DA TR 8%
Bah L& B RER I ARUE « T BEREUS Hff s 77}
v o 2021 0, 9 ) 373-377 ,
https://doi.org/10.3889/0amjms.2021.6067

[13] FUADA N.. SALIMAR S. fil IRAWATI A. i #r7+t:
FEBMELN) LB K5 ErIRE /1. FEE R v D R AR S
Zx & - 2014, 13 (3) 229-239
https://www.neliti.com/publications/82587/kemampuan-
kader-posyandu-dalam-melakukan-pengukuran-
panjangtinggi-badan-balita

[14] sEFETE/R- gy E2L PF A, X A 0E
sk 5fara, 2014, 7(1).

[15] PUTRI P. M. S., HUMAIRO M. V., ROMADLONA
N. A.. PUSPITANINGTYAS D.., ZARRETA A. M.,
SAPUTRI L. A.. NISAHIKA G. #1 PAHLEVI R. B Hi7i5
B I TA LA ERRIE B AR B2
ONIR. BAE  fEXARSZ4E, 2022, 2(2) : 136-148,
https://doi.org/10.17977/um075v2i22022p136-148

[16] LESTARI P., KURNIATI W. D. i HIDAYATI A. H.
ferm B gE, WS~ R TE A TR R 2
Fige, BU/RBEE « (Ml Ze SmA-RRE A E)
) 2023, 4(2): 594-601 o
https://doi.org/10.33860/pjpm.v4i2.1720

[17] RUSDIARTI R. 7R/ A1 v I AL 2 17 8 0r 47k 350
FUIHARIZN ) LG n AR AR oA, REEEE - (
oYy & E 0 2019, 1102 173-181 .
https://doi.org/10.36990/hijp.v11i2.141

[18] SHRIVASTAVA S. R., & SHRIVASTAVA P. S. Jilg
FIRRE P ARG SRR 7 - BRAEZESE,
2021, 18(3): 160-162 o
https://doi.org/10.4103/MJBL.MJBL_29 21

[19] VIVIANI C.. AREZES P. M., BRAGANCA S.,
MOLENBROEK J., DIANAT I. 1 CASTELLUCCI H. I.

BN TAEARENAR TR B B NI R AR K5
FERIATSEM: © SCBRERHt o [ R Dol A& T2 F 708
2018 , 65 : 1-16 o

https://doi.org/10.1016/j.ergon.2018.01.012

[20] SICOTTE M., LEDOUX M., ZUNZUNEGUI M.-V.
. AG ABOUBACRINE S., NGUYEN V.-K. f1 ATARAO
L o 1EVEIETFhadE e 2 R0 A YN AT 3T A 4K
MEMEAY A 5EM: - BMC [ESAF5E 715, 2010 45, 10
: 102, https://doi.org/10.1186/1471-2288-10-102

[21] SINAGAH. T.. SIREGAR M., SITANGGANG B. il
MANALU M. &K FEAR oA SO N e i & & R
Z)LE - WBERUERENN - A SRS TS AE
; 2023 20(2) 1147-1156
https://doi.org/10.30574/wijarr.2023.20.2.2379

[22] ELFRIANTO M. P. A\ J) BB I BREE = Bl A 5
B, BERE e RFE, 2016, 2(2) - 46-58,
https://doi.org/10.30596/edutech.v2i2.596

[23] ASHARY L. B5iJI[FIA I SR & THe e S A T
KA T E M, 28] e AR A Z6E, 2019,
3(2): 158-179 o



https://doi.org/10.1186/1471-2288-10-102

Sinaga et al. Anthropometric Training Impact on CHWSs’ Skills in Child Height Measurement in Indonesia, Vol. 51 No. 3 March 2024

74

https://doi.org/10.36841/cermin_unars.v3i2.464
[24] ULIJASZEK S. J., & KERR D. A. AMAJI &R ZEFIE
FRARSAEAE - JeEEFRAGE - 1999, 82(3) @ 165-177,
https://doi.org/10.1017/s0007114599001348
[25] MIMI R. T. J. f1 USMAN U. 5B B Rz ek X
BAFLTAEXBE A S TE A &R % AR E 5
WKESHT,  (BVRCKIE- SESPET A IERH L E) -
2021 i , 4(2) : 279-286 o
https://doi.org/10.31850/makes.v4i2.615
[26] KADIR E.. RYADINENCY R., #1 DJANO N.AR.
AR E ) S &S i LA AL TAFLZNT
ATIEE (T8 KERERMETNRER - KEEFR
. 2023 , 7(2) 255-261 .
https://doi.org/10.20473/amnt.v7i2.2023.255-261
[27] CHEIKH ISMAIL L., PUGLIAF. A.. OHUMAE. O.
. ASH S. T.. BISHOP D. C.., CAREW R. M., AL
DHAHERI A. S. fil CHUMLEA W. C. {# F1 %L ) [ ity Bk
R K EREE - BMC JLFE, 2016 4+, 16 : 186,
https://doi.org/10.1186/s12887-016-0725-4
[28] HARRISON D., HARKER H., HEESE H. D. V. f1
BERELOWITZ J. #/E JLFIEL L AR 2R 2 - SRR,
2001 , 24(2) 23-27 .
https://doi.org/10.4102/curationis.v24i2.817
[29] FITRI F,, & RESTUSARI L. ¥ Wizt TEE £ 2
b FEE AL X T A L TAER T AR ERYZE A,
2019. https://doi.org/10.31227/osf.io/49py7
[30] OCTAVIA P.D.N. il LARAENI Y. T 8 B
X B4 O TXET R ST AR R RE A2,
OFF e 3 2 E ) o 2019, 2(2) : 161-167 .
https://doi.org/10.32807/jgp.v2i2.101
[31] HENDAYANA G. P. J&T-[a[ #8535 fdZeill &)
HENEES. MEIesr ) —EZYH AR,
2018, https://eprints.uwhs.ac.id/1695/
[32] NURLITA A. N., WIGATI M., HASANBASRI M.,
JUMARKO J. il HELMYATI S. B % DI LEER B iRER
HARG MR 0y A&+ AR T S o & 22RE T2
= g 2021, 16(1): 39-46 o
https://doi.org/10.25182/jgp.2021.16.1.39-46
[33] HASEGAWA J., ITOY. M. f1 YAMAUCHI T. FF &7
MFELLLP S LUR LB E 7728 RARA T H « SBREEH
Tz - 2017 10(1) 1339981
https://doi.org/10.1080/16549716.2017.1339981
[34] =4 KKBN, FIEJ& 78 7 AR L BTER ST 3R W i &
KEIRGE - BP eSO E 52 E RARTT, 2021 4,
[35] AR o AffEE: FEE: MaPa /RATIE IR TSR E JE 7 T
B 7% (SSGI) 2021 FEE . B &/ H g, 2021,
https://www.litbang.kemkes.go.id/buku-saku-hasil-studi-
status-gizi-indonesia -ssgi-tahun-2021/
[36] ve [ 15l - FIEEJE 74 0 25 5% (SSGI) e 74 /K i 2 IR 5
2022 4, 2022 4,
[377 CETTHAKRIKUL N. ., TOPOTHAI C. .
SUPHANCHAIMAT R. . TISAYATICOM K.
LIMWATTANANON S. i TANGCHAROENSATHIEN V.
RELELFRSE » KIANARFR SREREHAFMH
BMC JL ® , 2018 4 , 18 : 39 .,
https://doi.org/10.1186/s12887-018-1375-5
[38] HUICHO L., VIDAL-CARDENAS E., AKSEER N.

. BRAR S.. CONWAY K., ISLAM M., JUAREZ E.,
RAPPAPORT A. I., TASIC H., VAIVADA T. 1 WIGLE
J. WEhiRfy WERVEERS - EREGIHFE - KEIE
R & 7% % 7% & > 2020 , 112 816S-829S .
https://doi.org/10.1093/ajcn/ngaal64



