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Abstract
Objective: to describe the measurement process of the body mass in children under seven years old, assisted by community 

health agents in primary health care units of the Family Health Strategy, in Macaé-RJ, Brazil. Methods: a descriptive study with 
community health agents who measured the body mass of children, from August 2010 to August 2011. Results: ¾ (n=65) of 
the community health agents from Macaé Primary Health Care were observed in 196 measurements; in 66.8% of measurements, 
the professionals used domestic scales (p<0.001); 65.3% of the scales were put on uneven floor; the procedure ‘undress 
the child’ was followed in 18.4% of cases; of those, 72.2% were performed properly (p<0.001). Conclusion: failures in 
the technical procedures of measurement were detected, pointing to the need to expand the reflection and discussion on the 
impact of the measurements, which help determine the nutritional diagnose of children.
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Introduction

Food and health surveillance (FHS) has been 
recommended by international organizations since 
the 1970s. In Brazil, however, it was implemented only 
after the consolidation of the Brazilian National Health 
System (SUS), in 1990.1 In the XXI century, even after 
more than 25 years since several political and technical 
devices have been implemented, such as the National 
Policies of Food and Nutrition2 and Primary Health 
Care,3 and the recommendations of Protocols of the 
Food and Health Surveillance System (Sisvan)4 have 
contributed to the improvement of this subject, the 
indicators of population coverage are yet low and there 
are huge fragilities in the technical procedures used.1,4  

The technological innovations that have happened 
since the 2000s allowed Sisvan to become computerized 
(Sisvan Web) and to receive, continuously, food and 
health data from all Brazilian municipalities, making 
the public access to the information easier – by health 
managers, health professionals, and the general 
population.5,6 Sisvan Web provides the updated 
knowledge on the nutritional profile available, which 
is necessary to subsidize decision making and assess 
the effectiveness of the measurements implemented. 
Nevertheless, for the nutritional profile to reflect the 
reality both in individual and collective levels the 
collected data must be reliable; the anthropometric 
measures are among these data.8,9

Given the intense growth during childhood, 
the monitoring of body mass is essential to detect 
nutritional disorders.10  Sisvan protocols recommend 
that children go through anthropometric evaluation 
which includes, mainly, body mass measurements (in 
kilograms) and length/height (in centimeters).  Once 
combined with age and sex, these measurements 
allow the evaluation of the nutritional status, through 
the construction of the main nutritional indicators in 
childhood: weight-for-age age; height-for-age; weight-
for-height; and body mass index (BMI) for age.1,4 Also, 

in order to have reliable values of anthropometric 
measurements, they must be produced by properly 
qualified professionals in terms of measurement 
techniques.9,11,12 

The literature points out that one of the measurements 
commonly affected by mistakes made during the 
evaluation performed by health professionals is the 
body mass.8,9,13 The inadequate measurement of body 
mass biases the values obtained, compromising the 
nutritional diagnosis of both individual and collective 
and, consequently, the formulation and reorientation of 
actions and strategies destined to assist the real health 
and food needs of the population.14

The studies that analyze how the health professionals 
– including the health community agents (HCA) 
– perform the measurements of body mass in the 
Primary Health Care are yet limited. However, there 
are doubts about the validity of data produced by 
professionals who are not qualified to collect these 
measurements.13-15

The present study aimed to describe the procedures 
of body mass measurement in children under seven 
years old, assisted by the HCA in primary health care 
units (PHU) of the Family Health Strategy (FHS) in the 
municipality of Macaé in Rio de Janeiro, Brazil. 

Methods

This is an observational study with descriptive 
design, conducted from August 2010 to August 2011, in 
the municipality of Macaé, located in the North region 
of Rio de Janeiro, with a population estimate, in the 
year of 2010, of 206,728 inhabitants.16

During the period studied, a total of 85 HCA worked 
at the PHU (n=25) of the municipality, located both 
in urban and rural areas. The PHU with poor access 
were excluded from the study (mainly those located 
at Serrana Region), as well as those with records of 
urban violence, for putting in risk the lives and safety 
of the observers. Thus, 13 PHUs were selected, and 
all the HCA (n=65) working there were eligible for 
the study, which corresponded to approximately ¾ 
of the total HCA working at the PHU of Macaé. All the 
HCA who performed, in their routines of work, the 
assessment of body mass in children younger than 
seven years old, in compliance with Sisvan, and who 
accepted to participate in the study were included. The 
measurement was conducted under the supervision 
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For the nutritional profile to reflect the 
reality both in individual and collective 
levels the collected data must be 
reliable; the anthropometric measures 
are among these data.
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of the observers, as the date was scheduled with each 
unit manager. 

The group of the population assisted by the HCA 
during the measurement of body mass is large and 
includes all age groups; however, only children under 
seven years old were selected, due to the biological 
and social vulnerability4 and intense weight and height 
development10 to which infants and preschool children 
usually go through. The measurements of length/height 
were not included in the HCA duties at the time of the 
study, reason why they have not been observed.

To collect the data, observers previously trained 
according to the standards of anthropometric 
evaluation visited the PHU in two shifts per week, 
observing one HCA in each shift. Each observer 
dedicated a maximum of 8 hours per week to field 
work, to maintain the quality of observation. All steps 
of measurement of body mass done by the HCA in 
children younger than seven years old were verified 
using a standardized instrument (checklist).  

The checklist was adapted from Capelli15 and 
includes the following variables: 
a) types of equipment available at the PHU
- mechanical pediatric weighing scale; 
- electronic pediatric weighing scale; 
- mechanical platform weighing scale; 
- domestic electronic weighing scale; 
- domestic mechanical weighing scale; 

b) adequacy of physical space
- weighing scale positioned near the door (if yes, open 
or closed door); 
- near the window (if yes, open or closed window); 
- leaning against the wall (yes or no); 
c) weighing scale support (even or uneven); and
d) assessment techniques to measure body mass in 

children younger than seven years old.  
In the routine of body mass measurement done 

by the HCA, each observer checked the execution 
of technical procedures and its adequacy or not to 
the recommendations described in the literature1,4,10 
(Figure 1). 

The technical procedures of measurement were 
displayed in a chart in the checklist; each of its variables 
was followed by the terms 'performed' and 'properly', 
with the option to mark 'yes' or 'no' in each item. Only 
for the variables 'read the value of body mass on the 
monitor of electronic weighing scale or on the markers 
of the mechanical weighing scale' and 'wrote down the 
value of body mass in the file', there was no need to use 
'properly' (Figure 1); the observer stayed far from the 
HCA in order not to disturb the work. At the end of the 
weighing, the observer verified the level of the floor or 
the table where the weighing scales was placed, using 
an aluminum level.

First, a descriptive analysis of the variables was 
done using the absolute and relative frequencies. 
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a)  reset the domestic scale, mechanic or electronic (adequate: waited for the screen or marker of the scale to stand on zero / inadequate: 
did not wait for the screen or marker of the scale to stand on zero);

b) leveled the pointer of the mechanic scale (adequate: moved the calibrator until the marker was aligned with the pointer of the scale / 
inadequate: the marker was not aligned with the pointer of the scale);

c) undressed the child (adequate: let the child with underwear and a (thin) shirt / inadequate: let the child with more clothes);
d) took off all accessories (adequate: took off all accessories / inadequate: did not take off accessories or took only a part off);
e) placed the child in the center of the pediatric mechanic scale and of adult weighing scale, or of domestic scale, mechanic or electronic 

(adequate: yes, with both arms extended alongside the body and facing straight ahead / inadequate: did not place the child in the 
center and/or did not place the arms of the child extended alongside the body; did not direct the child's gaze straight forward);

f) moved the pointer of kilograms of the mechanic scale (adequate: suspend and move the pointer over the numeric scale and place it on 
the part of the numeric scale related to the weight / inadequate: move the pointer but not placing it in the correct part);

g) moved the pointer of grams of the mechanic scale (adequate: suspend and move the pointer over the numeric scale and place it on the 
part of the numeric scale related to the weight / inadequate: move the pointer but not placing it in the correct part);

h) waited for the marker of the mechanic scale's arm to align with the pointer; 
i) waited for the child to be calm (adequate: the child remained calm, without moving or leaving the position indicated by the 

professional/inadequate: the child did not stand still);
j) read the value of body mass on the screen of the electronic scale or on the front of the markers of mechanic scale; and
k) took note of the value of body mass in the file. 

Figure 1 –Technical procedures of total body mass measure, according to adequate and inadequate procedures, 
verified by observers and performed by health community agents of primary health care units from 
the Family Health Strategy (n=13), in the municipality of Macaé-RJ, August/2010-August/2011
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Then, Pearson's chi-squared test or Fisher exact test 
(used with small samples) were performed, since all 
the variables analyzed were categorical. The statistical 
significance level adopted was of 1% to all analyses. 
The computer statistic program SPSS, version 20.0® 
was used.  

In accordance with the Resolution of the National 
Health Council (CNS), No. 466, dated December, 12th, 
2012,17 the participation of the HCA was possible upon 
explanations about the study and after they signed the 
Free Informed Term of Consent. The study project 
was approved by the Research Ethic Committee of 
the Medical School from Campos dos Goytacazes-RJ: 
Protocol No. 31856414.0.0000.5244 

Results

The 13 PHU selected were visited and all 65 HCA 
who worked there accepted to participate in the study, 
and were monitored by the observers at the moment of 
measurement of body mass of 196 children aged less 
than seven years old.  Table 1 presents the distribution 
of the HCA and the anthropometric evaluations 
conducted by them in the PHU. 

Regarding the kind of weighing scale used by the 
HCA, 57.4% of the measurement was performed 
on domestic electronic weighing scales, 23.5% on 
pediatric mechanical weighing scales, 9.4% on domestic 
mechanical weighing scales, 9.2% on mechanical 
platform weighing scales and 0.5% on pediatric electronic 
weighing scales. The differences observed revealed to be 
statistic relevant (p<0.001), demonstrating higher use 
of domestic electronic weighing scales by the HCA, in 
comparison to the other types of scales. 

With regard to where scales were placed, 48.2% 
were near the door; in those cases, 87.8% of 
measurements were done with the door opened 
(p<0.001). There were only 6.5% of scales near 
the window at the moment of measurement and, in 
those cases, the procedures were performed with 
the window closed (p=0.011). Furthermore, 18% of 
measurements were done with the mechanical platform 
weighing scale leaning against the wall (p<0.001). 
About two-thirds of the measurements (65.3%, 
p<0.001) were performed with equipment the placed 
on uneven floor (n=190).

Table 2 presents the frequency and adequacy 
of all the listed technical procedures used for 
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Table 1 – Distribution of health community agents and children aged less than seven years old (n=196) 
evaluated at primary health care units from Family Health Strategy (n=13) in the municipality of 
Macaé-RJ, August/2010 - August/2011

PHU a
Total of HCAb Children evaluated

n n

A 4 19

B 6 19

C 2 11

D 2 9

E 4 20

F 5 10

G 6 8

H 6 19

I 6 11

J 3 3

K 12 50

L 3 3

M 6 14

Total 65 196

a) PHU: primary health care unit
b) HCA:  health community agent
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anthropometric measurement. The domestic weighing 
scales were previously reset in 96.2% of the times. The 
procedure to align the pointer of the mechanical scales 
(pediatric and platform/adult), was done in 51.6% of 
the times, and properly in 87.9% of cases (p<0.001).

The procedure of undressing the child occurred 
in 18.4% of the measurements, of which, 72.2% 
were done properly (p<0.001). In 7.1% of the 
measurements, accessories such as bracelets and 
hair clips were taken off; in 92.8% of those cases, the 
procedure was performed properly (Table 2).

The procedure to put the child in the center of the 
scale with their arms extended alongside their bodies 
and looking straight ahead was performed in 50.5% 
of measurements, of which 82.8% were done properly 
(p<0.001) (Table 2). 

Regarding the mechanical weighing scales – pediatric 
and platform/adult –, where the pointer of kilograms 
and grams needed to be moved, the HCA paid attention 
to this detail in 81.3% of the procedures, among which 
92.3% were done properly (p=0.002 to pediatric scales 

and p<0.001 to platform/adult). The same proportion 
(81.3%) was observed to waiting the marker of the 
mechanical scales align with the pointer, and 84.7% of 
the HCA waited for the child to stand still before making 
the measurements (p<0.001) (Table 2).

The HCA read the values of body mass on the 
displays or markers of the scales in 90.3% of the 
times (p<0.001). A quarter of the values of body mass 
(25.5%, p<0.001) were not properly written down on 
the child’s health care file (Table 2).

Discussion

In general, this study showed a high proportion 
of inadequacy in the process of measurement of 
body mass by the HCA, regarding the analysis of the 
technical procedures to obtain body mass, the type of 
scale and where the weighing equipment was placed, 
when compared to the recommended standards and 
measurement techniques available in the national and 
international literatures.10,12,18-20 

Table 2 – Frequency of technical procedures of measurement of body mass, and their adequacy, in children aged 
less than seven years old, performed by health community agents at primary health care units of the 
Family Health Strategy in the municipality of Macaé-RJ, August/2010-August/2011

Measurement Techniques N a
Performed Not performed

Value p
Adequate Inadequate

Value p
N (%) N (%) N (%) N (%)

Reset the scale (domestic scale) 132 127 (96.2) 5 (3.8) <0.001 c 120 (94.5) 7 (5.5) <0.001 c

Leveled the pointer of mechanic scale b 64 33 (51.6) 31 (48.4) 0.803 c 29 (87.9) 4 (12.1) <0.001d

Undressed the child 196 36 (18.4) 160 (81.6) 0.016 c 26 (72.2) 10 (27.8) <0.001 c

Took off accessories 196 14 (7.1) 182 (92.9) <0.001 c 13 (92.8) 1 (7.1) 0.004 d

Placed the child on the center of scale 
with arms alongside their body and 
facing straight ahead

196 99 (50.5) 97 (49.5) 0.940 c 82 (82.8) 17 (17.2) <0.001 c

Moved the pointer of kilograms of the 
mechanic scale b 64 52 (81.3) 12 (18.7) 0.012 d 48 (92.3) 4 (7.7) 0.002 d

Moved the pointer of grams of the 
mechanic scale b 64 52 (81.3) 12 (18.7) 0.012 d 48 (92.3) 4 (7.7) <0.001 d

Waited for the marker of the mechanic 
scale to align with the pointer 64 52 (81.3) 12 (18.7) 0.012 d – e – e – e

Waited for the child to be calm down 196 166 (84.7) 30 (15.3) <0.001 c 133 (80.1) 33 (19.9) <0.001 c

Read the value of the body mass on the 
screen or in front of the markers of scale 196 177) (90.3) 19 (9.7) <0.001 c – e – e – e

Took note of the value of body mass in 
the file 196 146 (74.5) 50 (25.5) <0.001 c – e – e – e

a) Number of children measured – the reduced number of measurements is observed due to the kind of equipment and/or age group of the child measured on the equipment; up to two years old, the 
scale used is the pediatric one and, for over two years old, the scale used is the adult platform.

b) Pediatric scale or adult platform
c) Pearson's chi-square test 
d) Fisher's exact test
e) Does not apply (it was not possible to measure).
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When we analyzed the type of scale used to measure 
the children’s body mass, we noticed that more than three-
quarters of the scales (mechanical and electronic) were 
of domestic use and with no quality seal from the National 
Institute of Metrology, Quality and Technology (Inmetro), 
which can affect the validity of the measurement. In a 
study to validate the body mass measurements, destined 
to assess the nutritional status of adults, the researchers 
argued that the low validity of body mass index found, 
provided through referred information could be a result 
of the use of domestic scales.21  

The characteristics of anthropometric equipment 
have great impact on the quality of measurements. 
Hence, the use of inadequate equipment or of inferior 
quality, regardless of the stage of life, might affect the 
results obtained, resulting in errors of individual and 
collective nutritional diagnosis.22

The type of scale recommended to obtain children’s 
body mass should have precision or scale division of 10g. 
The variation in grams of body mass of an infant and of 
a child occur constantly, thus, causing small changes in 
the total body mass value and changing the final result 
of the nutritional diagnosis.19,23 However, the domestic 
scales used by the HCA had the precision of 100g, which 
can lead to a final value of body mass not consistent 
with reality and, consequently, a wrong nutritional status 
classification, such as, a child presenting underweight 
and being diagnosed with adequate weight.6 

It is also necessary to use equipment with a quality 
seal by Inmetro. The producers of this type of equipment 
must have their products assessed for their accordance 
to the standards, to ensure their quality.24 It is also 
important to conduct the metrology inspection of the 
scale used in health services periodically, to know if the 
equipment reaches the requirements of maximum errors. 
The verification expires every one year;25 however, the 
cost of equipment calibration by Inmetro is high. In this 
study, we observed that all the scales used were with the 
Inmetro seal expired, and needed new calibration and 
inspection. Depending on the quality of measurement 
made by the equipment,26,27 the manager of the PHU 
must observe the best period for inspection, possibly 
biannual or annual. 

With regard to the position of the scale, the observers 
noticed that almost two-thirds of the measurements were 
done with scales positioned on uneven ground/floor.

The weighing equipment, both the pediatric 
and platform scales for adults, must be placed on 

horizontal surface, that is, without slopes, lumps 
or inclination, avoiding mistakes in the values of 
the collected measures. The position of scales – on 
the unleveled ground – by the HCA identified in the 
present study, constitutes one of the factors capable 
of contributing with the acquisition of a non-reliable 
body mass measure. 

It was also observed that 18.8% of the scales were 
placed leaning against the wall, 48.2% were near the 
door and 6.5% of them were placed near the windows.  
Likewise, most of the times, the weighing procedures 
were conducted with the door (87.8%) or the window 
(90.05) opened. In case the equipment is near the 
door or window, it may interfere on the leveling of the 
scale's pointer, on the tare weight of electronic devices, 
among other effects, given the possible airstream and 
constant movement of individuals near the equipment, 
not being indicated, therefore, to be placed near 
pathways or slots.8,16 

In Alagoas, a study conducted from March to 
July 2006, which aimed to evaluate the reliability of 
anthropometric data of children obtained from the 
State Primary Healthcare Network,13 found that 35.9% 
of the mechanic weighing platform scales and 26.5% of 
pediatric mechanic scales were positioned inadequately. 
The inadequacy found in Macaé is high when compared 
with the study in Alagoas.13

With regard to measuring techniques, it was observed 
that the procedure to level the pointer of the scale – 
recommended to be done or verified whenever there 
is a new weighing – was not performed in 48.4% of 
the cases. Other procedures that called attention for 
the lower percentage were (i) undress the child, (ii) 
take off accessories and (iii) put the child in the center 
of the scale with arms extended alongside their body 
and looking straight ahead; they were performed, 
respectively, 18.4%, 7.1% and 50.5% of times. These 
findings might interfere negatively with the final result 
of body mass measurement and, consequently, with the 
nutritional diagnosis from the indicators, especially in 
children younger than two years old.  

A study that aimed to evaluate the quality of values 
of body mass measure in Municipal Health Care Units 
in Rio de Janeiro in 1996,28 among children under five 
years old, detected that the procedure to level the pointer 
was done in 21.9% of the times.28 In the municipality 
of Macaé, we observed a higher proportion for this 
procedure (51.6%), closer to the reality observed in 
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a study conducted in Alagoas,13 where about 50% of 
measurements had this procedure. 

That study also detected that 75.7% of the healthcare 
professionals (most of them, nursing assistants) undressed 
the child before the measurement;28 the same study 
highlighted that when this procedure was not done, 
the professionals, most of the times, informed that it 
was not necessary to undress the child.28 

The present study detected a bigger concern of 
the HCA to perform the procedure of undressing the 
younger children. This was statistically confirmed, 
through t-Student test: the children undressed properly, 
before the weighing, presented an average age of 24.6 
months old (Standard Error = 5.3), whilst for those 
who were submitted to this procedure, or to whom it 
was not performed properly, they were on average 44.7 
months old (Standard Error = 1.8).  

The results of the research conducted in the 
municipality of Alagoas13 pointed to a high proportion 
of false-negatives to malnutrition in the index of 
weight-for-age (38.5%), which shows a notorious 
underestimation of the prevalence of malnutrition.  
The immediate consequence of this finding is the 
lack of proper attention to children who suffer from 
malnutrition and are wrongly diagnosed.  Such fact 
happened, mainly, due to the wrong procedure of 
undressing the child before weighing.

It is possible that even small "quantities" of additional 
mass to a child's body, at the moment of measurement 
of body mass, might cause changes in the value of their 
weight (in kg) and, consequently, in the final nutritional 
diagnosis. It is possible that in Macaé, the mistake on 
classifying the nutritional status might affect some of 
the evaluated children.

With regard to the procedure ‘put the child in the 
center of the scale to weigh’, the study conducted in 
Rio de Janeiro28 showed that in 99.0% of measurements 
this procedure was carried out, whilst the present study 
obtained a smaller percentage, reaching less than 
half. Nonetheless, there is also the fact that 25.4% of 
the HCA have not written down on the health care file 
the value of body mass immediately after reading it on 
the equipment. 

In general, during the anthropometric measurement 
procedure, it is essential to pay close attention both to the 
production procedure and to the information record,26 
as both have potential to interfere with the nutritional 
diagnosis results. The most common mistakes were 

related to the lack of attention to the performance of 
technical procedures of measurement or information 
record, inadequate use of instruments (such as tables 
and charts), bad maintenance of equipment or lack of 
supervision of qualified professionals, not to mention 
the periodic staff refresher courses.9,29

Refresher courses for professionals in charge of 
anthropometric measurements in health services is 
necessary and must be done continuously.9 These 
professionals must be precise, that is, capable of 
obtaining equal or close enough values in different 
measures done in one person; and accurate, that is, able 
to obtain values equal to the real value. Professionals 
with low precision or accuracy on these measurements 
can lead to errors on the "estimates of nutritional 
disorders", resulting in harm to individuals and to the 
collectivity, such as, for instance, deprive ill patients 
from receiving specialized treatment.9 The health 
professional properly qualified will be sensible and 
conscious about the importance of the information 
to be collected;9 and will provide reliable data during 
their routine, updating the health information systems, 
which are widely used by managers on the development 
of nutritional indicators that can truly describe the 
nutritional profile of the population.2,30  

A possible limitation of the present study is the 
potential information bias. To obtain the data, the 
observers followed the activity routine of the HCA, which 
might make health professionals change their behavior 
during the activity; for example, being more attentive 
to procedures due to the presence of an observer and 
evaluator of their work. A difficulty found by the teams 
of Family Health Strategy, within the period of study, 
was the intense staff turnovers, and all the information 
obtained reflect this reality of the health community agent. 
Another limitation was logistic, given the impossibility 
to include the rural area in the study, neither the units 
located in violent urban areas, not being possible to 
understand the reality of body mass measurements by 
the HCA in those localities.  

Nonetheless, a favorable aspect of the study was 
the previous knowledge that, during the research 
period, the training of professionals – performed in 
a single day – was done before the activity started, 
incorporating to their work routine all the attributions 
of measurement of children body mass. The training 
course on measurement techniques was not detailed: 
the professionals learned about the basic procedures 
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and equipment. In the municipality of Macaé, the 
professionals were going through another annual 
training course, called "refresher", and the subject 
were the measurement techniques and form filling.  
In the period of study, the professionals had not yet 
participated in the "refresher" and the equipment had 
not been assessed by Inmetro since their acquisition.  

The need for acquisition and maintenance of equipment, 
and the promotion of continuous training of HCA, at least 
twice a year, in the field of anthropometrics are evident. 

By observing inadequacies on the process of body mass 
measurement by health community agents, the present 
study brings up the discussion about the importance of 
accuracy of nutritional diagnosis of individuals and the 
society, and reinforces the need for a reflection about the 
impact of this measure on children assisted at primary 
health care units of the studied municipality, as well 
as in other municipalities of the country.  This kind of 
research is justified, considering that the information 
produced by health professionals is used to subsidize 
the planning and development of public policies on 
food and nutrition, aiming to provide a better health 
and nutritional epidemiological panorama of the 
population assisted.2,9,30
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