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Abstract
Background: The Child Development Evaluation (CDE) test designed and validated in Mexico 
has been used as a screening tool for developmental problems in primary care facilities across 
Mexico. Heterogeneous results were found among those states where these were applied, 
despite using the same standardized training model for application. The objective was to 
evaluate a supervision model for quality of application of the CDE test at primary care facilities.
Methods: A study was carried out in primary care facilities from three Mexican states to evaluate 
concordance of the results between supervisor and primary care personnel who administered 
the test using two different methods: direct observation (shadow study) or reapplication of the 
CDE test (consistency study).
Results: There were 380 shadow studies applied to 51 psychologists. General concordance of the 
shadow study was 86.1% according to the supervisor: green 94.5%, yellow 73.2% and red 80.0%. 
There were 302 consistency evaluations with a concordance of 88.1% (n=266): green 96.8%, 
yellow 71.7% and red 81.8%. There were no differences between CDE test subgroups by age.
Conclusions: Both shadow and consistency study were adequate for evaluation of the quality of 
the administration of the CDE test and may be useful as a model of supervision in primary care 
facilities. The decision of which test to use relies on the availability of supervisors.
© 2015 Hospital Infantil de México Federico Gómez. Published by Masson Doyma México S.A. 
This is an open access article under the CC BY-NC-ND license (http://creativecommons. org/ 
licenses/by-nc-nd/4.0/).

Diseño de un modelo de supervisión para la aplicación de la prueba de Evaluación 
del Desarrollo Infantil en las unidades de atención primaria en México

Resumen
Introducción: La prueba Evaluación del Desarrollo Infantil (EDI), diseñada y validada en México, 
se ha aplicado en las unidades de atención primaria del país. Los resultados han sido heterogé-
neos entre los estados en que se aplicaron las pruebas, a pesar de haber utilizado un modelo 
de capacitación estandarizado con la misma metodología para la aplicación. El objetivo de este 
trabajo fue evaluar un modelo de supervisión que permita identiicar la calidad de la aplicación 
de la prueba EDI a nivel poblacional.
Métodos: Se realizó un estudio en la atención primaria tres estados del país para evaluar la apli-
cación de la prueba EDI por observación directa (estudio de sombra), y veriicar la concordancia 
del resultado a través aplicar la prueba una vez más (estudio de consistencia).
Resultados: Se realizaron 380 estudios de sombra a 51 psicólogos. Al comparar el resultado glo-
bal, se observó una concordancia del 86.1% con el supervisor (n = 327): el 94.5% por resultado 
verde, el 73.2% por amarillo y el 80.0% por rojo. Se aplicó la prueba nuevamente en 302 casos, 
con una concordancia del 88.1% (n = 266): el 96.8% por resultado verde, el 71.7% por amarillo y 
el 81.8% por rojo. No se encontraron diferencias signiicativas por grupo.
Conclusiones: Tanto el estudio de sombra como el de consistencia fueron adecuados para eva-
luar la calidad de la aplicación de la prueba, y pueden ser de utilidad para supervisar la apli-
cación de la prueba EDI en atención primaria. La decisión de uno u otro sistema depende de la 
disponibilidad de supervisores.
© 2015 Hospital Infantil de México Federico Gómez. Publicado por Masson Doyma México 
S.A. Este es un artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Introduction

The Model of Promotion and Care for Child Development 
(PRADI) from the Child Development Strategy was designed 
to align and strengthen actions that would contribute to the 
monitoring, care and promotion of optimal development of 
children <5 years of age who are beneficiaries of the PROS-
PERA program (formerly Oportunidades) and live under con-

ditions of high marginalization and poverty1. One of its 
components is Timely Detection and Care2 whose objective 
is to identify and treat in a timely manner boys and girls 
with developmental problems3. In order to comply with the 
above, the Child Development Evaluation (CDE)4 test (or 
Prueba EDI in Spanish) was designed and validated as a 
screening tool for the timely detection of developmental 
problems in children from 1–59 months of age5. After analyz-

KEYWORDS
CDE test;
Screening tool;
Child development;
Supervision;
Primary care



Design of a supervision model for administration of the CDE test 387

ing the available evidence6-8, a panel of national experts 
concluded that the CDE test was the most appropriate 
screening tool for the detection of developmental problems 
for the population <5 years of age in Mexico9.

The CDE test is organized into 14 instruments divided by 
age group, based on the changes in development with in-
creasing age. Each of these instruments has 26–35 items 
grouped into five axes: a) biological risk factors; b) alert 
signs; c) developmental areas (fine motor, gross motor, lan-
guage, social and knowledge); d) alarm signs; and e) neuro-
logical examination. Each item could be evaluated by 
direct observation of the child or by questions directed to 
the parents or caregivers10. Each item is classified individu-
ally with only two possible responses: yes or no. From the 
responses, the results for each of the five axes are ob-
tained and on this basis the overall result of the test is 
 established: a) normal development (green); b) develop-
mental lag (yellow) and c) risk of delay (red). Table 1 de-
scribes the age groups and the criteria of classification for 
each group.

A manual was designed for the correct application of the 
CDE test4 and the manner of application of each of the 14 in-
struments is described. In brief, when applying the test the 
following steps should be followed:

1. Selection of the location and appropriate conditions for 
application of the test11.

2. The evaluator should ask the child’s date of birth to 
calculate the age and select one of the 14 instru-
ments or formats from the corresponding age group 
so as to select the appropriate material to administer 
the test.

3. When the child is ≤2 years of age and if born <37 weeks 
of gestation (WG) it is necessary to correct the age, 
calculating the number of weeks missing for the child to 
be term (using as a standard 40 WG)4. Not doing this 
calculation leads to the evaluation of items of an age 
older than actual, so the child will not be classified cor-
rectly given that the instrument used does not corre-
spond to his/her age.

Table 1 Description of the age groups and scoring criteria of the modified version of the CDE test

Test Age groups
(months)

Scoring criteria

Risk of delay
(red)

Developmental lag
(yellow)

Normal development
(green)

1 1  - One or more 
developmental areas  
in red or

 - One or more items of the 
axis of neurological exam 
in red

 - Two or more alert signs  
in yellow or

 - Two or more biological risk 
factors in yellow or

 - One or more alert signs  
in yellow plus one or more 
biological risk factors in 
yellow

 - All developmental areas, 
alarm signs and neurological 
exam in green

 - Presence of only one 
biological risk factor or one 
isolated alert sign are 
classiied in this category

2
3
4

2
3
4

 - One or more 
developmental areas  
in red or

 - Two or more 
developmental areas  
in yellow or

 - One or more alarm signals 
in red or

 - One or more items of the 
axis of neurological exam 
in red

 - One developmental area  
in yellow or

 - Two or more alert signs  
in yellow or

 - Two or more biological risk 
factors in yellow or

 - One or more alert signs  
in yellow plus one or more 
biological risk factors  
in yellow

 - All developmental areas, 
alarm signs and neurological 
exam in green

 - Presence of only one 
biological risk factor or one 
isolated alert sign are 
classiied in this category

5
6
7
8
9

10
11
12
13
14

5-6
7-9

10-12
13-15
16-18
19-24
25-30
31-36
37-48
49-60

 - One or more areas of 
development in red and/or

 - One or more alarm signs  
in red and/or

 - One or more items of the 
axis of neurological exam 
in red

 - One or more 
developmental areas  
in yellow

 - All developmental areas, 
alarm signs and items for 
the axis of neurological 
exam and alarm signs in 
green

 - Presence of one or more 
biological risk factors or 
alert signs per se does not 
modify the global score

CDE, Child Development Evaluation (Ref. 4).
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4. When the CDE test is given it is required that the evalu-
ator carry out two principal activities: to observe the 
child and to question the parents or caretakers accord-
ing to what is specified for each item. It is not neces-
sary to follow the order that they appear in the 
instrument, if and when all are applied and in an ap-
propriate manner.

5. The evaluator should score each item and axis.
6. At the end of the application, a global score (green, 

yellow or red) should be given for each child by the 
evaluator, taking into account what is obtained in each 
axis.

A 2-day training and standardization model was designed 
for the implementation of the CDE in primary care units na-
tionally in order that the healthcare professional can acquire 
the necessary knowledge and skills, whether they are psy-
chologists, physicians, nurses or nutritionists, so that the 
results will be accurate4,10,11. After the different processes of 
training, application of the CDE was initiated in 26 states 
of the Mexical Republic. For the year 2013 there were 
137,224 boys and girls evaluated. However, despite train-
ing12, heterogeneous results were detected with regard to 
the frequency of problems in development: the variation of 
green cases ranged from 41–100%; yellow cases from 3–32%; 
and red cases from 1–37%13. Whereas this situation could be 
explained by different aspects, the main concern was that 
related with the correct application of the CDE. It was con-
sidered necessary to assure that the healthcare personnel 
were appropriately carrying out the evaluations. For this 
reason, the objective of this study was to evaluate the qual-
ity of the CDE test in primary care units. A secondary objec-
tive was to determine if this form of evaluation could be 
implemented as a supervision model to ensure reliability of 
the results of the CDE test.

2. Methods

A study to evaluate the quality of the application of the CDE 
test by primary care personnel in three states of the Mexi-
can Republic was done: Coahuila, Guanajuato and Tabasco. 
The quality of the evaluations was determined when the 
results obtained with the CDE test were compared between 
the working health personnel and a group of experts in the 
administration of the CDE test who were called supervisors.

2.1. Study population

The operative personnel evaluated were psychologists hired 
for the application of the CDE test as part of the Child De-
velopment Strategy of the PROSPERA program and would 
have received training in the CDE test11. The psychologists 
should have applied the CDE test routinely to children 
<5 years of age and beneficiaries of the PROSPERA as part of 
the healthy child control in primary care units from Novem-
ber to December 2013.

2.2. Standardization of the supervisors

The performance evaluation of the operative personnel in 
the application of the CDE was done by a group of six su-

pervisors (five general physicians and one psychologist) 
who lived in any of the three states where the study was 
done. It was considered that each supervisor could evalu-
ate between six and eight psychologists. Once in the health 
units, the supervisors conducted activities exclusively re-
lated to the evaluation of the performance of the psychol-
ogists.

To standardize the supervisors, a 3-day educational inter-
vention was carried out at the Hospital Infantil de Mexico 
Federico Gomez (HIMFG) during which time the following 
activities were performed:

a. Training for the application of the CDE test12

b. Competency of the supervisors for appropriately carry-
ing out the evaluation in the 14 age groups included for 
the CDE was verified

c. Before beginning the study, consistency between the 
supervisors was determined. In the analysis of the re-
sults, inter-observer concordance was >90%

d. Instructions necessary were provided for using the in-
struments in the health units where the information 
was collected, verifying their correct completion

2.3. Evaluation of the performance 
of the operative personnel

The performance of the operative personnel was assessed 
using the concordance of the results of the CDE test ap-
plied by them with those obtained by the supervisor (con-
sidered as the standard or real value). Concordance was 
established through the following two processes:

• Shadow study
This was implemented through the direct observation 

of the operating personnel, in real time, during the ad-
ministration of the CDE test. In accordance with the ac-
tivities that the operating personnel performed during 
the evaluation of the child, the supervisor completed a 
custom designed check list. At the same time, the super-
visor also used the CDE test to evaluate each child, scor-
ing the items and filling out the test independently, 
making sure not to distract the attention of the child be-
ing evaluated. The supervisor did not intervene at the 
time of the application of the test to correct or to voice 
an opinion to the operative personnel. When the evalua-
tion of each child was completed, the supervisor com-
pared his/her scores assigned to each item with those 
assigned by the operative personnel. In the case where 
differences were found, the items where disagreement 
was detected were recorded in a file.

• Consistency study
CDE evaluations previously carried out by the opera-

tive personnel were taken into account for this phase. 
Children who had been evaluated 2 weeks prior to super-
visor’s visit to the health department were randomly se-
lected. The CDE test was administered once again to 
these children by the supervisor. At the time of the new 
application of the CDE, the operative personnel were not 
present and did not inform the supervisor of the results 
obtained by the child. The supervisor either went to the 
homes or scheduled the child in the health department 
for the new application of the test. After the test was 
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given, the supervisor compared his/her score assigned for 
each item with those recorded by the operative person-
nel that were found in the clinical record of each child. In 
the case where differences were found in one or more 
items, the disagreement was recorded in one verification 
card.

2.4. Reliability of the evaluations

To determine that the supervisors were carrying out the 
recommended activities in an appropriate manner during 
the visits to the health departments, one group from the 
general coordination of the study proceeded to verify the 
supervisor’s compliance. This activity was carried out di-
rectly in each of the three states of the Mexican Republic 
where the study was performed three times: a) during the 
initiation of the field work in order to present the personnel 
to the authorities and those responsible in the state; b) mid-
way during collecting the information so as to validate the 
information received; and c) at the end of the period of col-
lecting the information.

2.5. Study variables

The state in which the tests were carried out was recorded 
and a unique identification number was assigned for each 
operator and another for the supervisor. The overall score 
of the CDE test was recorded for each child (green, yellow 
or red), both that given by the operative personnel as well 
as by the supervisor. In addition, the items for which there 
was disagreement were recorded.

2.6. Statistical analysis

Qualitative variables were presented as frequencies and 
percentages. To evaluate the differences between these 
variables, x2 test was used and the 95% confidence interval 
(95% CI) was calculated. To evaluate the correlation of the 
results for categorical variables, Spearman correlation and 
Kendall’s tau-b was used; two-tailed p < 0.05 was consid-
ered statistically significant. SPSS v.20.0 (IBM) package was 
used for statistical analysis.

2.7. Ethical considerations

The study was approved by the Ethics, Biosafety and Re-
search Committee of the HIMFG as part of the project 
HIM/2013/063. Each evaluator was notified that they would 
be evaluated on the quality of the application of the CDE test 
and that from those results and in cases of areas of discrep-
ancy in the results they would be given recommendations for 
improving the quality of the application of the CDE test. The 
information was coded with a unique participant number by 
state so as to not include personal data. Application of the 
CDE test is one of the components of the consultation in 
healthy child control in the health departments14. No patient 
identification data were recorded for the present study, only 
the age group and the result of the test items. Each family 
member or primary caregiver who accompanied the minor 
was requested to provide verbal informed consent for the 
supervisor to be present during application of the test or for 
another application of the CDE test.

3. Results

3.1. Shadow study

There were 51 psychologists as operative personnel includ-
ed: 25 in Guanajuato (49.0%), 18 in Tabasco (35.3%) and eight 
in Coahuila (16.0%). In total, there were 380 shadow studies 
done: 52.4% in Guanajuato (n=199), 28.2% in Coahuila (n=107) 
and 19.4% in Tabasco (n=74). The supervisors were present 
along with the psychologists on 1-33 occasions while they 
administered the CDE test. Taking into account the 14 age 
groups for the CDE test, 12–51 children per group were in-
cluded.

When comparing the overall result between the psy-
chologist and the supervisor (Figure 1), a concordance of 
86.1% (n=327) was observed. Distribution of the overall re-
sult in the CDE test given by supervisors was as follows: 
green 57.1% (n=217), yellow 32.4% (n=123) and red 10.5% 
(n=40). However, concordance for these same classifica-
tions with the evaluator were 94.5, 73.2 and 80.0%, respec-
tively (Table 2).

Upon analyzing by age group it was noted that there was 
discordance in each of the 14 age groups (Figure 2A). From 
the percentage point of view (Figure 2B), the groups with 
greater frequency of discordance (or error on the applica-
tion by the operative personnel) were the following: group 3 
(33.3%), group 11 (20.7%), group 13 (19.5%), group 9 (18.8%), 
group 8 (17.4%), group 7 (17.2%) and group 14 (15.4%). There 
were statistically significant differences found in the fre-
quency of discordance between groups.

When concordance is considered individually for each of 
the test items in the 380 shadow evaluations, there was a 
per item discordance from 1.6% (n=6) in two items, 1.3% 
(n=5) in one item; 1.1% (n=4) in 5 items; 0.8% (n=3) in 5 items; 
0.5% (n=2) in 15 items and 0.3% in 33 items.

A wide variability was noted in the analysis of the perfor-
mance of the application of the test on an individual basis 
by the operative staff (n=51). Of the total, 54.9% (n=28) ob-
tained 100% concordance with supervisors; only one (2.0%) 
obtained a concordance of 0%. This result was associated 
with the fact that this staff member only administered a 
single test (Figure 3A). In the remaining 43.1%, concordance 
was variable (Figure 3B).

3.2. Evaluation of the consistency in the outcome 
of the test (re-test)

Supervisors applied the test to 302 children previously 
classified by the operative personnel. Of the total, 148 
were in Coahuila (49.0%), 81 in Guanajuato (26.8%) and 
73 in Tabasco (24.2%). According to the 14 age groups for 
the CDE test, there were from 13–42 children evaluated for 
each group. These 302 children were evaluated by 49 dif-
ferent psychologists (operative personnel); 24 from the 
state of Guanajuato, 18 from Tabasco and eight from 
the state of Coahuila.

On comparing the overall result between the supervisor 
and operative personnel (Figure 4), a concordance of 88.1% 
(n=266) was observed. From 302 children evaluated, the 
overall result of the CDE test by the supervisors was 62.3% in 
green (n=188), 30.5% in yellow (n=92) and 7.2% in red (n=22); 
concordance for these classifications with the evaluator was 
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96.8, 71.7 and 81.8%, respectively (Table 3). Concordance of 
the green and red results was slightly higher than in the 
shadow study, but decreased 1.5% in the case of yellow re-
sults.

Upon analyzing by age group, there was discordance in 
each of the 14 age groups (Figure 5A). From the percentage 
point of view (Figure 5B) the groups with the highest fre-
quency of discordance were those from group 7 (35.0%), 
group 13 (19.0%), group 11 (16.7%), group 9 (15.8%), group 8 
(17.4%), group 7 (17.2%) and group 12 (14.8%). No statistically 
significant differences were found in the frequency of the 
discordant results between groups. Upon considering 
the concordance individually for each of the items of the 
test in the 320 evaluations of the consistency study, a dis-
cordance per item from 1.3% (n=4) in one item; 1.0% (n=3) in 
two items; 0.6% (n=2) in seven items and 0.3% in 48 items 
was found.

In the comparative analysis between rating assigned by 
the supervisors and that assigned individually by the opera-
tive staff (n=49), as well as in the shadow study, a wide var-
iability was found. In some a perfect concordance was found 
in the scoring of all the tests. However, in others no test 
with the same result as the supervisor was detected. Of the 

49 psychologists, 53.1% (n=26) obtained a concordance of 
100% and 8.2% (n=4) a concordance of 0% associated with 
administering less than four tests each one (Figure 6). In the 
remaining 38.7%, concordance was variable and probably as-
sociated with the number of tests given.

4. Discussion

Using standardized supervision, the present study allowed 
the evaluation and reliability of the results after application 
of the CDE test by operative personnel in the states where 
the program for the detection of developmental problems in 
children <5 years of age has been placed into practice. Over-
all concordance of the results in 86.1% in the shadow study 
and 88.1% in the consistency study allows establishing in 
general terms that the training provided to the operative 
personnel appears to be adequate. However, the results 
showed that the training does not appear to be adequate for 
the correct application of the CDE test. This is most obvious 
upon observation that slightly more than 50% of the opera-
tive personnel were in concordance with the supervisor in 
100% of the tests.

Table 2 Concordance of the global scoring in the CDE test between supervisors and operative personnel in the shadow study

Global shadow study results
(n=380)

Score assigned by the operative personnel

Green
n (%)

Yellow
n (%)

Red
n (%)

Sc
or

e 
as

si
gn

ed
 b

y 
th

e 
su

pe
rv

is
or

Green (57.1%)
n = 217

205 (94.5%) 8 (3.7%) 4 (1.8%)

Yellow (23.4%)
n = 123

28 (22.8%) 90 (73.2%) 5 (4.1%)

Red (10.5%)
n = 40

2 (5.0%) 6 (15.0%) 32 (80.0%)

Total 235 (61.8%) 104 (26.4%) 41 (10.8%)

CDE, Child Development Evaluation.
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Figure 1 Concordance between supervisor and operative personnel in overall classiication in the shadow study.
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Table 3 Concordance of the global score for the CDE test between supervisors and operative personnel in the consistency study

Global results in the consistency 
study (n=302)

Score assigned by the operative personnel

Green
n (%)

Yellow
n (%)

Red
n (%)

Sc
or

e 
as

si
gn

ed
 b

y 
th

e 
su

pe
rv

is
or

Green (62.3%)
n = 188

182 (96.8%) 6 (3.2%) 0 (0.0%)

Yellow (30.5%)
n = 92

24 (26.1%) 66 (71.7%) 2 (2.2%)

Red (7.2%)
n = 22

2 (9.1%) 2 (9.1%) 18 (81.8%)

Total 208 (68.9%) 74 (24.5%) 20 (6.6%)

CDE, Child Development Evaluation.
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shadow study according to age group. (A) Distribution of the agreement taking the total CDE test applications used in carrying out 
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Results of this study indicate the necessity of establishing 
a permanent monitoring program for those who apply the 
CDE test in the various health departments of the country. 
This supervision will allow individually identifying staff 
members who require additional training in order that their 
evaluation be valid. Correct classification of the children 
into green, yellow or red results after application of the CDE 
test assumes that the operative personnel should have as-
signed differentiated indications for each child evaluated. 
The fact that there may not be a good classification places 

at risk those children who need actions geared towards im-
proving their development.

In this study, two types of supervision were presented: 
the shadow study and the consistency or re-test (at different 
times) of the CDE test. On analyzing the results it was found 
that both methods allow for variations to be identified so 
that either method appears to be appropriate for supervis-
ing the operative staff so as to guarantee that the children 
evaluated have reliable results. The choice of one or anoth-
er method will depend on the availability of those who su-
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pervise the operative personnel in health units at the time 
that the CDE tests are conducted. Thus, the shadow study 
appears to be more convenient because the supervisor can 
detect variations at the time that the CDE test is given and 
at the end of the evaluation give indications or feedback so 
that the operational staff can improve their performance. In 
those cases in which the supervisor arrives at the health 
department and no child is present to be evaluated by the 

operative staff, the supervisor can travel to the homes to 
administer the CDE test to children who previously had been 
evaluated.

Differences in the concordance between the age groups 
of the CDE test may be associated with variations in the 
number of tests applied in each group by the operative per-
sonnel. To reduce these variations would require homogeni-
zation of the number of tests given for each age group as 
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well as the number of tests given and supervised. As shown 
in Figure 3A, assessment of the application by the shadow 
study on five occasions could identify areas of opportunity 
and, in the case of the consistency study, from three evalu-
ations (Figure 6B).

Individual analysis of the items showed a low percentage 
of discordance in the total number of studies done, both for 
the shadow study (0.3–1.6%) as well as for the consistency 
(0.3–1.3%). This corroborates the clarity of the explanation 
of the items in the training and application materials so it 
would not require an individual adjustment to them. Super-
vision will identify operative staff errors and provide appro-
priate recommendations to improve the quality of the 
application.

In conclusion, the present study allowed determining that 
implementation of a model of supervision for operative per-
sonnel who apply the CDE is necessary in order to ensure 
that the children evaluated using this test have reliable re-
sults. This supervision will provide differentiated training in 
particular aspects in the CDE test.
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