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Abstract.  Integrated service post cadres in Indonesia carry out early 
detection of stunting in the community.  They are volunteers and not all 
of them are specially trained in anthropometric measurements.  Hence, 
the results of stunting measurement by cadres may be inaccurate.  This 
study analyzed differences in accuracy of body length and stunting status 
measured by integrated service post cadres and health workers.  This study 
was an observational study using a cross-sectional design.  The study was 
conducted in Demak Regency with 452 cadres from 94 integrated service 
posts in 20 villages that were selected purposively.  Each cadre measured 
the body length of 10 children under two years old, compared to that of the 
health workers as a reference group.  Measured children were randomly 
selected.  Stunting status was calculated from the percentage of children 
with a length-for-age Z-score (LAZ) smaller than –2 standard deviation 
(SD).  Data were analyzed by Wilcoxon signed rank test and Chi-square 
test.  The cadres performed body length measurements less accurately 
than health workers.  Stunting status in children under two years old was 
measured less accurately by cadres (3.5% difference) than by health workers 
(16.1% versus 19.6%).  There was a significant difference in the accuracy 
of child body length and stunting status of children under two years old 
measured by the cadres and health workers (p<0.001).  In summary, the 
ability of cadres to measure children’s body length was weaker than that 
of health workers, and the poor competence in measuring may potentially 
cause misclassification of stunting status.
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INTRODUCTION

Policies to overcome stunting to improve the welfare of every citizen 
to achieve an increase in the quality of life of the Indonesian people (Adji 
et al, 2019).  The government’s target is to reduce the stunting prevalence to 
14% in 2024 (State Secretariat of the Republic of Indonesia, 2021).  To achieve 
the target, the government has done various efforts such as converging the 
related existing programs and integrating one program into another in a 
policy framework.

One of the ways in reducing stunting prevalence in Indonesia is 
actualized through the Nutrition Improvement Movement in the first 1,000 
days of life (Putri et al, 2016).  This period is often referred to as the “golden 
period”, “critical period” or “window of opportunity” as called by the World 
Bank (World Bank, 2006).  Based on an analysis of child growth patterns in 
African and Asian countries, there was a rapid decline in height z-scores 
during the first two years of life, and it was never recovered until the children 
were less than five years of age (Prentice et al, 2013).

One of the specific interventions for improving nutrition in the 
first 1,000 days of life is monitoring child growth and development (Ross 
and English, 2005).  Such monitoring is routinely carried out through 
anthropometric measurements and health counseling (Mangasaryan et al, 
2011).  The main pillar of nutrition monitoring for children under five years 
old in Indonesia has been carried out in a community-based action for health 
services at an integrated service post or Posyandu. 

Although the integrated service post was established in the 1980s, its 
management is faced with a lack of facilities and technical skills of cadres 
(Indonesian Ministry of Health, 2011).  Hence, some of their nutrition 
counseling functions are not well-organized to prevent malnutrition (Kalsum 
and Jahari, 2015), which, in turn, can affect the effectiveness of monitoring 
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the nutritional status of children under five (Anwar et al, 2010).  Whereas 
monitoring the nutritional status of children under five is the main reason 
mothers come to the integrated service post (Nazri et al, 2016).

Cadres are volunteers and not all of them receive special training 
in anthropometric measurements, but the results of cadre measurements 
are used to detect malnutrition in toddlers (Fuada et al, 2014).  Even now, 
the integrated service posts uploaded their data to the national integrated 
nutrition information system (e-PPGBM) to display data on individual targets 
for toddlers in Indonesia, find out the nutritional status of individuals quickly 
and accurately, and quickly identify malnourished toddlers who must be 
referred or intervened (Indonesian Ministry of Health, 2017).  Accuracy in 
measuring body length and stunting status is very important to provide 
trustworthy data on the nutritional status of children under two years old.  
Otherwise, there will be misclassification of nutritional status which has 
implications for the mistargeting of food and nutrition programs (D’Souza 
and Tandon, 2015).  In addition, errors in measuring length/height affect 
the results of determining nutritional status and management for further 
treatment (Rusdiarti, 2019). 

Many cadre training activities have been carried out by relevant 
stakeholders and various studies have examined whether the low ability of 
cadres to measure child body length and nutritional status affects the data 
accuracy of the measurements.  However, little research analyzes the gap 
in the ability of cadres compared to that of health workers in measuring 
child nutritional status and body length.  Besides, previous research has 
not investigated the impacts of measurement errors caused by cadres on the 
misclassification of stunting status in children under two years old.  With 
the research gaps, this study aimed to analyze differences in the accuracy of 
body length and stunting status of children under two years old measured 
by integrated service post cadres and health workers.

This research was conducted in one of the districts where stunting was 
prevalent.  The results of this study are expected to present common errors 
in measurements to generate a more accurate nutritional status of children 
under two years old.
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MATERIALS AND METHODS

Study design and location

This observational study used a cross-sectional design, and it was 
conducted on October 2019 in Demak Regency which was one of the first-
batch priority districts for stunting reduction programs in Central Java 
Province, Indonesia.  The research location selected 20 villages from 249 
villages in Demak Regency purposively, consisting of 10 priority criteria 
villages and 10 non-priority villages for the stunting reduction program.  
The number of integrated service posts in the selected villages was 94 units.

Study population, sampling, and ethical considerations

The study population was all cadres (456 people) from 94 integrated 
service posts in 20 selected villages.  The number of research subjects was 
all integrated service post cadres who were willing and present on the 
observation schedule.  The number of cadres selected as research subjects 
amounted to 452 people, and other cadres were absent due to other activities.  
Together with cadres, this study also involved 20 health workers from 20 
selected villages as the gold standard reference.  Health workers were village 
midwives who supervised measurements at the integrated service posts; 
had work experience of more than five years; had a midwifery education 
background; had attended anthropometric training, and experienced in 
measuring child anthropometry.  This study involved 945 children under 
two years old as objects whose body length would be measured by cadres 
and health workers (at least 10 children from each integrated service post 
were randomly selected).

This study was conducted based on ethical approval from the Health 
Research Ethics Committee, Faculty of Public Health, Universitas Diponegoro, 
Number: 558/EA/KEPK-FKM/2019.  Before the research began, all participant 
cadres, health workers, and mothers of children under five years old filled 
out informed consent forms stating their voluntary participation in this 
study.  The research also was granted a permit from the local health office.
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Data collection

This study uses primary data based on interviews and observations. 
Cadre characteristics were carried out through interviews as scheduled by 
subject and researcher. The child’s body length data was obtained from the resu  
lts of measurements by cadres and health workers. Children’s body length was 
measured with the same instrument using a portable infantometer (Seca 417, 
Seca Corporation, Hanover, MD).  Cadre characteristics were carried out through 
interviews as scheduled by the research participants and researchers.  Cadres 
and then health workers measured the body length of the same 10 children, 
and they repeated the measurements twice for each child.  Measurement results 
were blinded to each other (cadres and midwives)

Variable analyzed

Before data processing and analysis, the data from the measurements of 
body length were used to calculate the length-for-age z-score (LAZ), determine 
stunting status, and calculate the precision and accuracy of measurements.  
The LAZ calculation was done using the WHO Anthro software (WHO, 2011).  
Stunting status was determined according to the child’s body length and age and 
compared to the WHO Multicentre Growth Reference Study (MGRS) standard, 
if the z-score was less than -2 standard deviation (SD) then it was categorized 
as stunting (WHO, 2006). 

Accuracy and precision in measurement were matched with the WHO’s 
guidelines (WHO, 1983).  In this study, the accuracy (inter-variability) was the 
absolute mean of the difference (“|Dc|”) in the measurement results from all 
measured children (10 children per one cadre and health worker).  Meanwhile, 
the precision (intra-variability) was the absolute mean of the difference between 
the first and second measurements by cadre (“dc”) or health worker (“ds”) on 
the same children.  The classification of precision and accuracy was determined 
based on ∑dc2 (cadre), ∑ds2 (health worker), and ∑Dc2 (cadre).  If the ∑dc2 was 
not more than twice ∑ds2, it meant the measurement precision was satisfactory 
(good precision), and if ∑Dc2 (cadre) was not more than three-time ∑ds2 (health 
worker), the measurement accuracy was satisfactory (good accuracy) (WHO, 1983).



Vol 53 (Supplement 2) 2022

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

110

Statistical analysis

Descriptive and inferential statistical analyses were conducted.  From 
the results of the Kolmogorov-Smirnov 1 sample test, all the variables were 
not normally distributed.  Therefore, the Chi-square test was used to compare 
the categorical data, and the Wilcoxon signed-rank test was utilized to find 
the differences between two-paired variables.  The level used for statistical 
significance was p-value<0.05.

RESULTS

Cadre characteristics

Almost all cadres involved were female (98.5%), almost all (99.8%) 
were married, more than half (65%) were housewives, and the average cadre 
age was 38.58 years old.  The youngest age was 29 years, and the oldest age 
was 65 years.  The lowest cadre education was below the elementary school, 
and the highest education was a bachelor’s degree with average schooling 
of 10 years.  Cadre’s work period was quite adequate (mean: 9.4 years), the 
longest work period of the cadres was 40 years, and some had worked for a 
year.  In many integrated service posts, the regeneration process is difficult 
because no one wants to become a new cadre.  There were 37.2% concurrently 
other cadres (multi cadres).  On average, cadres had a small family with two 
children, and some had children under five years old.  The average family 
income was lower than the regional minimum wage rate.  In several villages, 
the cadres received incentives in terms of transportation costs although the 
amount was not that much.

Competency gap in measuring child body length

Based on observations of 452 cadres involved as research subjects, it 
was found that there was a gap in the ability of cadres and health workers 
to measure child body length as presented in Table 1. 
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Table 1 represents that the absolute mean of intra-observer cadres was 
higher than that of health workers, and the difference in the measurement 
results  between the groups was signif icant.   The absolute mean of  
inter-observers between the groups was 5.05 cm.  According to WHO criteria 
(WHO, 1983), only 11.95% of the cadres accurately measured the child’s body 
length with good criteria, and 43.14% of the cadre’s precision measured the 
child’s body length with good criteria.

 

Competency gap in measuring stunting status

One of the goals of anthropometric measurements is to determine a 
child’s nutritional status.  The results of LAZ calculations and stunting status 
are presented in Table 2.  It could be concluded that there was a difference 

Table 1
Comparison of body length measurements conducted by cadres and health 

workers

Measurement criteria Measurement conducted by p-value
Cadres Health Workers

Absolute mean intra-observers 
(cm), mean ± SD

0.96 ± 0.54 0.62 ± 0.38 <0.001b

Absolute mean inter-observers 
(cm), mean ± SD

5.05 ± 5.07

Accuracya, percent
Good 11.95
Not good 88.05

Precisiona, percent
Good 43.14
Not good 56.86

aHealth worker as the reference group; bWilcoxon signed-rank test (significance 
when p<0.05)
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in the mean LAZ scores obtained by the cadres and health workers.  The 
average LAZ obtained by the cadres was 0.2 SD higher than that obtained 
by the health workers with a significant difference.

According to Table 2, this study showed that the percentage of stunting 
status based on the body length of children under two years old, which was 
found by the cadres was lower than by health workers.  In addition, there 
was a significant difference in stunting cases from the child’s body length 
obtained by the cadres and health workers (p< 0.05).

DISCUSSION

This study found that there was a significant difference between the 
measurement results between cadres and health workers and between the 
first and second measurements by cadres.  This means that the cadre made 
two measuring errors, including (1) measurements resulting in the true value 
(inaccuracy) and (2) repeated actions that do not result in the same value 

Table 2
Differences in length-for-age z-scores (LAZ) and stunting status findings 

according to observers

Measurement criteria Measurement conducted by p-value
Cadres Health 

Workers
Length-for-age z-score (LAZ), mean ± SD -0.85 ± 0.53 -1.05 ± 0.50 <0.001b

Number of stunting statuses from body 
length measurementsa, percent
Stunting 16.06 19.56 <0.001c

Not Stunting 83.94 80.44
aStunting if the length-for-age z-score (LAZ) is lesser than -2 standard deviation 
(SD) (WHO, 2006); bWilcoxon Signed Rank Test; cChi-square test (significance 
when p<0.05)
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(unreliability, imprecision, undependability) due to the performance of the 
examiner or observer (Ulijaszek and Kerr, 1999).  Accuracy and precision in 
anthropometric measurements can be influenced by the instrument used, 
observer, and person of measurement (Gibson and Rosalind, 2005).

The study found that the intra-observer variability of cadres to measure 
child body length was higher than that of health workers.  Measuring body 
length is more difficult than body height and weight because it uses a complex 
tool with detailed procedures.  Several previous studies mention measuring the 
body length of younger children is more difficult.  Children under two years 
old had the highest error in length measurement.  There were some significant 
differences in intra-observer reliability of child length obtained by observers 
(Carsley et al, 2019).  Previous research found that body length measurements 
were less reliable, and thus it is important to increase the reliability and validity 
of observers (Jamaiyah et al, 2010). Likewise, measurements of height and 
weight were more reproducible, and measurements in older children were 
more reliable than in younger children (Ayele et al, 2012).

This study found that most integrated service post cadres had poor 
accuracy and precision in measuring child body length according to the WHO 
category.  Very few cadres (11.95%) were able to measure the child’s body 
length accurately, and less than half of the cadres (43.14%) were able to measure 
it with precision.  The small number of competent cadres is possibly due to 
the low performance of standard operating procedures, poor understanding, 
and false use of instruments.  Not all cadres received training on the WHO’s 
measurement method standards.  This condition is similar to the results of 
studies in other locations (Fuada, et al, 2014). 

This study proved that the inaccuracy in measuring body length causes 
misclassification of stunting status in children under two years of age.  The 
percentage of stunted children found by the cadres was 3.5 % lower than by 
health workers.  Thus, some children under two years old who were stunted 
according to the measurement of health workers, but by cadres were classified 
as not stunting.  If the measurements are less accurate and precise, it can lead 
to data misinterpretation and misclassification.  The implication is that more 
children will be mistreated and given late treatment (Gibson and Rosalind, 
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2005) or mistargeting of food and nutrition programs (D’Souza and Tandon, 
2015).  Invalid growth and development data may cause mothers to ignore 
the errors in the child’s growth monitoring.  For example, mothers do not 
realize that their child’s having nutritional problems such as malnutrition 
(Jahari, 2008). 

To improve accuracy in measurements by the integrated service post 
cadres, there are two ways possibly applied, namely providing adequate 
standard measuring instruments (Indonesian Ministry of Health, 2011) and 
capacity building on nutritional and technical skills of cadres (Kalsum and 
Jahari, 2015; Hariyanti and Putri, 2022).  Various strategies can improve the 
measurement accuracy of nutritional assessment systems, including performing 
non-intrusive measurements, blinding, and instrument calibration (Gibson and 
Rosalind, 2005).  Increased measurement precision can be done by: compiling 
an operation manual, training all examiners to use standard techniques 
consistently, selecting and standardizing data collection instruments, 
refinement, and standardization of questionnaires and interview protocols, 
and reducing the effect of random error from any source (de Onis et al, 2004).

The limitation of this study is that this study requires children as 
objects, who are calm and conducive while they are measured by cadres and 
health workers.  Sometimes it is found that the child cannot be measured 
properly because the child is fussy, crying, or bored.  This situation can affect 
the measurement results.  If the child can be calmed then the measurement is 
continued.  In a forced condition, it will be replaced with another child as a 
backup object to be measured.

In summary, the ability of the cadres to measure child anthropometry 
greatly determines the success of early detection and monitoring of under-
two-year-old children stunting in Indonesia.  This study found that cadres 
measured stunting status less accurately and precisely than health workers.  
Inaccuracy in these measurements causes misclassification of stunting status 
in children under two years of age.  With the low ability of cadres to measure 
body length, early stunting detection in children under five years old gets 
difficult to accomplish.  Therefore, continuous training and mentoring on the 
carder’s measuring skills are needed to align the measurement procedures 
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with the predetermined guidelines.
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