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				Abstract

				Introduction. Early identification of developmental delays or disabilities in children is a challenge and a global concern. In Mexico, the prevalence of childhood disability is 6%, and it is estimated that 25% of the unattended delays will have consequences on their potential. VANEDELA is a rapid screening test to detect and prevent developmental disorders in primary health care. Objective. To determine the external validity and test-retest reliability of the behavioral (DB) and reflex (DR) developmental formats of the VANEDELA screening test, compared with the diagnostic test of Gesell’s Developmental Schedule Test. Method. Descriptive, transver-sal, and prospective study in 379 infants aged one to 24 months attending the Neurodevelopment Monitoring Laboratory / INP and the ISSSTE Tlalpan Family Medicine Clinic from 2011 to 2014. Measurements: A set of four aspects was evaluated including validity by external criteria: sensitivity, specificity, positive-negative pre-dictive criteria, and test-retest reliability. Results. In the DB format, we found a 79% - 89% sensitivity (S) and a 83% - 95% specificity (Sp). In the DR format, a 18% - 35% sensitivity and a 81% - 96% specificity were found. Using both DB-DR formats, we found a 82% - 89% sensitivity and 72% to 91% specificity, and a test-retest reliability .62-1. Discussion and conclusion. The VANEDELA increased its validity parameters with respect to the previous assessment with adequate stability. The DB formats and the DB-DR combination of VANEDE-LA have an adequate validity based on external criteria, making them suitable for use in primary health care.

				Keywords: Screening, infant development, diagnostic tests, test-retest, VANEDELA.

				Resumen

				Introducción. La identificación temprana de retrasos o discapacidades del desarrollo en los niños es un reto y una preocupación mundial. En México, la prevalencia de discapacidad infantil es del 6% y se estima que un 25% de los retrasos no atendidos tendrán consecuencias en su potencial alcanzado. El VANEDELA es una prueba de tamizaje rápido para detectar y prevenir alteraciones del desarrollo en el primer nivel de atención. Objetivo. Determinar la validez (criterio externo) y confiabilidad (test-retest) de los formatos de conductas (CD) y reacciones del desarrollo (RD) de la prueba de tamizaje VANEDELA, contrastado con la Prueba Diagnóstica de Desarrollo de Gesell. Método. Estudio descriptivo, transversal y prospectivo en 379 lactantes de uno a 24 meses que asistieron al Laboratorio de Seguimiento del Neurodesarrollo del INP y la Clínica de Medicina Familiar Tlalpan del ISSSTE de 2011 a 2012. Mediciones: Validez por criterio externo, sensibilidad y especificidad, validez predictiva positiva y negativa; confiabilidad test-retest (intervalo de siete días). Re-sultados. En el formato CD, se encontró sensibilidad (S) de 79% a 89% y especificidad (E) de 83% a 95%. Utilizando ambos formatos CD-RD, se encontraron una sensibilidad de 82% a 89% y una especificidad de 72% a 91%. Test-retest .62-1. Discusión y conclusión. El VANEDELA aumentó sus parámetros de validez con respecto a la valoración anterior, estabilidad adecuada. Los formatos CD y la combinación CD-RD del VANEDELA poseen una adecuada validez por criterio externo y estabilidad test-retest, para ser utilizada en el primer nivel de atención.

				Palabras clave: Tamizaje, desarrollo infantil, diagnóstico del test, test-retest, VANEDELA.
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				Introduction

				Identification and early intervention in developmental delays or disabilities in children is a global challenge. In Mexico, a 6% prevalence of childhood disability has been reported (Economic Commission for Latin America, 2016; World Health Organization, 2012; World Health Organi-zation, 2009; Watkins, 2016; Walker et al., 2011; National Institute of Statistics and Geography [INEGI], 2016), with 25% of children under five years of age showing mild or moderate developmental delays due to socioeconomic risk factors such as poverty, inadequate health services, lack of health equity, and a culture of prevention that could affect their school and work performance. All of these perpet-uate the cycle of lack of opportunities for them (Phillips et al., 2016; Alvarado-Ruiz, Martínez-Vázquez, & Sán-chez-Pérez, 2013; Grantham-McGregor et al., 2007). It is important for health personnel at the primary health care level to have an instrument with development indicators for reliable screening that will enable them to monitor the first two years of life, and provide timely care and prevention in order to achieve optimal development. To this end, the American Academy of Pediatrics proposes the use of reli-able, validated screening instruments for the detection of child development risks (Rydz et al., 2006; Committee on Children with Disabilities, 1994; Bright Futures Steering Committee and Medical Home Initiatives for Children with Special Needs Project Advisory Committee, 2006; Hamil-ton & Woodbury, 2006; Phillips et al., 2016).

				Bearing this in mind, at the Subdirectorate of Reha-bilitation of the National System for Integral Family De-velopment, Benavides, Sánchez, and Mandujano (1985) have designed and used the Neurobehavioral Assessment of Infant Development (VANEDELA) for the detection and timely care of risks of neurological sequelae during the process of childhood growth and development. Benavides et al. (1989) conducted an assessment of the validity of the instrument on a population of 97 high- and medium-risk children enrolled in the pediatric follow-up program of the National Institute of Perinatology (aged one, four, eight, and 12 months).The Amiel-Tison Neurologic Evaluation, used as an external criterion, showed that the sensitivity of the test was excellent (1.0) and the specificity low (.73). Over the years, the VANEDELA has been used in several research projects: Arines (1998), at the Tlaltizapan Mo-relos Rural Center; Sánchez et al. (2007), at the Tláhuac Mothers’ and Children’s Hospital; and Martínez-Vázquez (2001) at the CIMIGEN Mothers’ and Children’s Hospi-tal. Martínez-Vázquez subsequently undertook a second evaluation of the sensitivity and specificity of the behav-ior formats (DB) and developmental reactions (DR) in the same population, which constitutes the first adaptation of the exploration and qualification criteria published in the second version.

			

		

		
			
				On the basis of the latter, it was used by Ceballos (2007) at an IMSS nursery in Toluca; by Chávez et al. (2012) to monitor premature infants in the NICU at the La Raza Medical Center; and by Alvarado-Ruiz, Martínez-Vázquez, Sánchez-Pérez, and Muñoz-Ledo (2013) for the surveil-lance and monitoring of low-risk infants at the ISSSTE Tlalpan Family Medicine Clinic. As a result of this expe-rience, as well as feedback from health personnel who use it in their everyday consultations, adaptations were made to the instrument in order to better describe and clarify certain DB and DR items, so that it could be graded more accurate-ly and to ensure that its use not only covered neurological damage risks. Between November 2004 and January 2012, Alvarado-Ruiz et al. (2013) reported part of this new expe-rience in monitoring child development in 3 527 evaluations of 293 newborns and infants taken to a primary health care outpatient clinic on a monthly basis.

				The purpose of this new report was to determine the validity (sensitivity and specificity) and reliability (test-re-test) of the adaptations made to the behavior forms and de-velopment reactions of the VANEDELA screening test in comparison with Gesell’s Developmental Schedule Test.

				Method

				This is a descriptive, observational, cross-sectional study. A convenience sample was used, with newborns and in-fants being recruited from the Neurodevelopment Mon-itoring Laboratory of the National Institute of Pediatrics and the Tlalpan ISSSTE Family Medicine Clinic from 2011 to 2012 within the following age ranges: one to four months (up to seven days before or after); eight to 12 months (up to a fortnight before or after), 18 to 24 months (up to three weeks before or after). A medical examination was undertaken of the children who, according to their files, met the age criteria and did not have congenital or genetic diseases or syndromes that could severely affect the nervous system. Once the infants had been selected, the parents signed an informed consent letter and then an evaluation was conducted using the VANEDELA test and the Gesell Developmental Schedule Test (GDST) (Gesell & Amatruda, 1981). The same people who had designed the instrument undertook the evaluations of the VANED-ELA. The GDST were conducted by the researcher in charge, a trained child development psychologist with 15 years experience using this test. The VANEDELA com-prises four sections: somatometry (SM), developmental behavior (DB), developmental reactions (DR), and warn-ing signs (WS) (Sánchez et al., 2007). The tests were con-ducted during a minimum period of time (15 minutes). This first report describes the sections on DB and DR; the other sections are still being processed for their inclusion in the report.
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				Infant Development Behavior Form (DB)

				This section comprises 60 behaviors evaluated in various areas of development at six age cut-off points: 1, 4, 8, 12, 

			

		

		
			
				18, and 24 months. Each cut-off point includes ten items, with one graphic icon assigned rather the seven original ones presented, which could mean that two items had to be reviewed in a graphic icon, which was extremely confusing. 

			

		

		
			
				
					Table 1

					Description of changes made in the items of the form of the area of development behaviors (DB) and development reactions (DR)

				

				
					Previous

				

				
					Change

				

				
					1m

				

				
					DB1 “Eats without choking or turning blue” Pos-itive: The child sucks vigorously, adapting to breast or bottle.

				

				
					Suction with coordinated suction-deglutition-breathing pattern; choking or turning blue is considered a sign of the feeding area.

				

				
					DB8 “limb flexion, how to explore it:face down-wards, their arms are placed backwards and stretched out flat.

				

				
					The way of exploring this was modified: Stretching the arms backwards was eliminated as this evaluates the arm movement reflex rather than the flexed position.Infants are placed on their stomachs and the position of their limbs and head and trunk is observed.

				

				
					4m

				

				
					DB1 Vigorous suction, does not reject pureed food.

				

				
					The behavior reference was rephrased in a positive form: Defined suction or/and swal-lowing of pureed foods.

					The negative expression is removed: chokes on saliva and makes strange noises, which is reported in signs.

				

				
					DB4 When playing, babies talk or laugh.

				

				
					The reference is changed: ”When you play with them, they talk and/or smile and/or laugh.”

				

				
					DB9 Babies do not find this position uncomfort-able.

					Positive: When they are lying on their stomachs, (prone), they do not express discomfort or diffi-culty in remaining in this position.

				

				
					Modified because the fact that the criterion was left up to the consideration of the evalu-ator was regarded as vague.

					Reframed as a positive phrase: They maintain the position on their stomachs, with the head facing forward at 90° observing both sides, with freedom of movement.

				

				
					8m

				

				
					DB1 Eats a cookie without help.

					Positive: If they put food in their mouth on their own, they show vertical movements of the jaw and swallow.

				

				
					The reference was made more specific and rephrased as a positive statement: They take food with their hands and eat it.

					Positive: They eat a piece of fruit, tortilla or cookie by taking it in their hands and putting it in their mouths, chewing it and swallowing.

				

				
					DB2 They remain sitting without help.

				

				
					The reference is made more specific: They remain sitting on their own for one minute.

				

				
					DB3 Sitting without help, they take an object in each hand.

				

				
					They stand up from the sitting position, remaining there: They take an object in each hand.

				

				
					DB5 They examine their mothers’ face with in-terest.

				

				
					The referent and positive behavior are made more specific: They examine their mothers’ face with interest either by paying attention, watching it or touching it.

					Positive: They look carefully at their mothers and/or touches them with their hands.

				

				
					12m

				

				
					DB5 They play a game.

				

				
					The reference is changed to an evaluation form: While sitting down, they play with the caretaker or examiner by rolling or throwing a ball.

				

				
					18m

				

				
					DB6 They play and understand a game.

				

				
					The reference is made more specific: They play, following a sequence.

					Positive: When they throw a ball to their mother intentionally and enjoy the game and when the mother suggests a change, they make this change, even if it is not necessary.

				

				
					24m

				

				
					DB3 They draw a line in any direction.

				

				
					The reference is made more specific: They draw a single line, whether vertical or hori-zontal.

				

				
					DB7 To get something.

				

				
					The reference is made more specific: They use a chair or another object to reach a high object. This is separated from item 6.

					Positive: When they use an object as a means of reaching an object out of their reach, they go to a bench, bed, chair, etc., and go directly to the object and take it.

				

				
					DB10 They refer to themselves by their name or use the term“baby.”

				

				
					The reference is changed: They say their name or call themselves what other people call them.

				

				
					1m

				

				
					DR1 Optical-labyrinthine righting reflex.

				

				
					Form of exploration specified. In the prone position, they push themselves up, supporting themselves with their chests, without their fingers pressing the paravertebral area.
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				As a result, 10 graphic icons were added to the new rating form for DB to facilitate its use (see Form).The grading criteria for 14 items in the DB form that belong to the var-ious cut-off points and one in the DR were specified (Table 1). To interpret the results in this research, the following risk criterion was established: “10 positive items mean that development is as expected. There is a risk of delay if a doubtful or altered score occurs.” The DR evaluates 10 re-actions that enable the infant to organize various movement patterns and achieve the bipedal posture and move during the first two years. Four types of righting are considered: 1. optical-labyrinthine (one month); 2. head acting on the body (one month); 3. Landau (three months); 4. body act-ing on the body (eight months); three defense movements: 5. forward protection (eight months), 6. lateral protection (12 months), and 7. backward protection (12 months); and three balance movements: 8. sitting (18 months), 9. crawl-ing (18 months), and 10. standing (24 months). Grading: development was regarded as expected when reactions were present at the age cut-off point evaluated, while a risk of delay was thought to exist when they failed to meet the established criteria.

				The Gesell Developmental Schedule Test (GDST) assesses a child’s development during the first six years. During the first year, it tests this on a monthly basis and, in the second year, it does so every three months. Four ar-eas are evaluated separately: motor skills (fine and gross), adaptive, language (receptive and expressive), and personal and social. The score is obtained through a development co-efficient, dividing the age obtained by the chronological age multiplied by a hundred. A development index of 85% is regarded as normal, while 84% or less in one or more areas is regarded as a delay (Gesell & Amatruda, 1981).

				The Gessell Developmental Schedule Test is regarded as a suitable standard for diagnosis because of its extensive review of child development skills in the first two years. This test has been used since the 1960s by Dr. Cravioto and Delicardi, MSc Psy, who have used it in various studies in Mexico and Latin America. This test has been used for 30 years at the Neurodevelopment Monitoring Laboratory of the National Institute of Pediatrics in clinical work to distin-guish children with expected development from those with delays (Alvarado-Ruiz et al., 2013). Before the evaluation, the files of possible candidates were reviewed, they were invited to participate, the procedure was explained to par-ents, and optimal conditions for the exploration were veri-fied (being alert, and not sleepy or hungry).The VANEDE-LA was applied, followed by the GDST. At the end of the evaluation, parents were informed of the result, and given suggestions on how to stimulate the infants’ neurodevelop-ment. A week later, the VANEDELA was re-applied.

				Cases with a risk of alterations were discussed with trained personnel in specific sessions to provide suggestions for their care and they were referred to secondary health 

			

		

		
			
				care. All the evaluations were filmed in 8 mm digital for-mat. Tests were graded at the end of the evaluation and re-sults recorded in the database that same day.

				On the basis of the scores obtained, expected results and risks for each form were determined separately. As for the capacity for detection, the following was determined in the DB and DR forms by age cut-off point: no risk if both met the criteria as expected, and at risk, if the established criteria were not met in either of the forms. The Epidemi-ological Analysis of Tabulated Data program (EPIDAT v4) was used to estimate the sensitivity, specificity, and predic-tive value indices. Its stability was determined through the correlation of results (absent-present) in the first evaluation and at seven days (test-retest) with JMP13.

				The study was part of the research project entitled, “Ages of Acquisition in Mexican Infants of the Evolution-ary Sequences of Target Behaviors in the VANEDELA Screening Test,” approved by the National Institute of Pe-diatrics Research and Ethics Commissions. No funds from private institutions were used for this research and the au-thors declare no conflict of interest.

				Results

				The study evaluated 379 infants who met the established criteria and whose primary caregivers agreed to participate. The mean maternal age was 29.32 ± 5.43, the minimum be-ing 16 and the maximum 43. As for the mothers’ education-al attainment, 37% held university degrees and 46% had completed high school. Gender distribution was as follows: 196 (52%) boys and 183 (48%) girls. Validity analyses were performed for DB and DB-DR.

				DB: Sensitivity (S) was between 79% and 89%; Spec-ificity (Sp) was between 83% and 95%; positive likelihood ratio (LR+) was between 5.08 and 18.09; and negative like-lihood ratio (LR-) between .12 and .24. DR: S was located between 27% and 50%; Sp between 76% and 94%; LR+ between 2.38 and 7.33; and LR- between 54 and 88. DB-DR: S was located between 82% and 89%; Sp between 72% and 91%; LR+ between 2.93 and 9.82, and LR- between .12 and .25 (Table 2).

				The stability analysis with the test-retest reliability method for each of the items during the first month yielded a Pearson coefficient between .76 and 1, with the exception of item 4, “visual contact,” which scored.49. At four months, the nine items presented a range of between .80 and 1, with the exception of item 2, “contact grasp,” which scored .74. At eight months, eight of the items showed a coefficient of between .81 and 1; item 5, “explores the mother’s face with their gaze or touches it,” yielded .64, while item 7, “while lying on stomach, stretches out their arms,” yielded a coef-ficient of .62. At 12 months, nine items scored coefficients of between .82 and 1; while item 4, “Pick up or grab a ball,” 
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				presented .70. At 18 months, nine items showed a coeffi-cient of between .84 and 1; item 2, “puts seeds into a jar,” scored .70. At 24 months, the ten items yielded coefficients of between .81 and 1. In score per cut-off month of the DBs, they had coefficients of between .86 and .99.

			

		

		
			
				Of the 10 DRs, eight had coefficients between .80 and 1, DR 2, “Righting the head acting on the body as a block,” and DR 4, “straightening of the body acting on the body,” yielded .70, while the cut-off score was set between .90 and 1 (Table 3).

				Discussion and conclusion

				The VANEDELA made it possible to comply with the WHO recommendations as part of prevention programs (World Health Organization, 2009). The DB form has ad-equate validity for the detection of risk in the six cut off points. When the values obtained in the present study were compared with those of 2001, it was found to maintain ade-quate levels of sensitivity and improved specificity. At four months, it increased from 75% to 95%; at eight months, from 67% to 83%; at 12 months, from 45% to 84%; and at 18 months, from 67% to 91% (Martínez-Vázquez, 2001). The DR form achieved acceptable specificity (76% - 94%), but low sensitivity (31% - 50%), since the GDST consid-ered skills not directly related to the DRs evaluated that modified its scores. In future studies, it would be useful to include an additional neurological assessment instrument to measure its sensitivity and specificity more accurately. Using the DB and DR forms together, adequate validity was obtained with high sensitivity. Specificity also re-mained adequate in most of the cut-off points, except at twelve months in the back-protection reaction, which was found to be below the suggested percentage: 75% (Meisels, 1989). In order to increase specificity, the back-protection reaction (DR 7) should be reviewed and the description ex-panded, since it says, “It is considered normal (1) when the arms are extended backwards protectively,” to which 

			

		

		
			
				
					Table 2

					Validation results by external VANEDELA criteria

				

				
					Monthly cut-off point

				

				
					N

				

				
					S (%)

				

				
					Sp (%)

				

				
					LR+ (%)

				

				
					LR- (%)

				

				
					VR+

				

				
					VR-

				

				
					D/DB

				

				
						1

				

				
					68

				

				
						89	(72 - 100)

				

				
						90	(81 - 99)

				

				
						76	(56 - 97)

				

				
						96	(89 - 100)

				

				
						8.89	(3.81 - 20.74)

				

				
						.12	(.03 - .46)

				

				
						4

				

				
					67

				

				
						82	(69 - 94)

				

				
						95	(84 - 100)

				

				
						97	(90 - 100)

				

				
						72	(54 - 90)

				

				
						18.09	(2.65 - 123.3)

				

				
						.19	(.10 - .35)

				

				
						8

				

				
					74

				

				
						85	(69 - 100)

				

				
						83	(72 - 95)

				

				
						73	(56 - 91)

				

				
						91	(81 - 100)

				

				
						5.08	(2.64 - 9.76)

				

				
						.18	(.07 - .46)

				

				
						12

				

				
					66

				

				
						79	(64 - 94)

				

				
						84	(70 - 98)

				

				
						84	(70 - 98)

				

				
						79	(64 - 94)

				

				
						5.08	(2.23 - 11.58)

				

				
						.24	(.12 - .48)

				

				
						18

				

				
					50

				

				
						89	(76 - 100)

				

				
						91	(77 - 100)

				

				
						93	(81 - 100)

				

				
						87	(71 - 100)

				

				
						9.82	(2.60 - 37.05)

				

				
						.12	(.04 - .35)

				

				
						24

				

				
					54

				

				
						86	(72 - 100)

				

				
						84	(68 - 100)

				

				
						86	(72 - 100)

				

				
						84	(68 - 100)

				

				
						5.39	(2.17 - 13.38)

				

				
						.16	(.07 - .41)

				

				
					D/DB-DR

				

				
						1

				

				
					68

				

				
						83	(63 - 100)

				

				
						84	(73 - 95)

				

				
						65	(44 - 87)

				

				
						93	(85 - 100)

				

				
						5.21	(2.67 - 10.16)

				

				
						.2	(.07 - .56)

				

				
						4

				

				
					67

				

				
						82	(70 - 95)

				

				
						86	(70 - 100)

				

				
						93	(83 - 100)

				

				
						70	(51 - 89)

				

				
						6.03	(2.09 - 17.41)

				

				
						.21	(.11 - .39)

				

				
						8

				

				
					74

				

				
						88	(73 - 100)

				

				
						76	(62 - 89)

				

				
						65	(47 - 82)

				

				
						93	(83 - 100)

				

				
						3.59	(2.15 - 6.00)

				

				
						.16	(.05 - .46)

				

				
						12

				

				
					66

				

				
						82	(68 - 97)

				

				
						72	(55 - 89)

				

				
						76	(61 - 91)

				

				
						79	(63 - 96)

				

				
						2.93	(1.65 - 5.21)

				

				
						.25	(.12 - .52)

				

				
						18

				

				
					50

				

				
						89	(76 - 100)

				

				
						91	(77 - 100)

				

				
						93	(81 - 100)

				

				
						87	(71 - 100)

				

				
						9.82	(2.60 - 37.05)

				

				
						.12	(.04 - .35)

				

				
						24

				

				
					54

				

				
						86	(72 - 100)

				

				
						84	(68 - 100)

				

				
						86	(72 - 100)

				

				
						84	(68 - 100)

				

				
						5.39	(2.17 - 13.38)

				

				
						.16	(.07 - .41)

				

				
					Note: D/DB = relationship between the Gesell diagnostic test and the developmental behavior forrn. D/DB-DR = relationship between the Gesell diagnostic test and behavior forms and developmental reactions. n = number of cases studied; S = sensitivity; Sp = specificity; LR+ = positive likelihood ratio; LR- = negative likelihood ratio; VR+ = positive validity rate and VR- = negative validity rate. The confidence interval is given in parentheses.

				

			

		

		
			
				
					Table 3

					Coefficient of test-retest reliability of behaviors and develop-ment reactions items

				

				
					Months

				

				
					Items

				

				
					1

				

				
					4

				

				
					8

				

				
					12

				

				
					18

				

				
					24

				

				
					DB1

				

				
					.80

				

				
					.94

				

				
					.81

				

				
					.95

				

				
					1

				

				
					.81

				

				
					DB2

				

				
					.86

				

				
					.74

				

				
					1

				

				
					.85

				

				
					.70

				

				
					1

				

				
					DB3

				

				
					1

				

				
					.86

				

				
					1

				

				
					1

				

				
					1

				

				
					.96

				

				
					DB4

				

				
					.49

				

				
					.80

				

				
					1

				

				
					.70

				

				
					.84

				

				
					1

				

				
					DB5

				

				
					.82

				

				
					.83

				

				
					.64

				

				
					.89

				

				
					1

				

				
					.95

				

				
					DB6

				

				
					.84

				

				
					.96

				

				
					1

				

				
					1

				

				
					.92

				

				
					.94

				

				
					DB7

				

				
					.76

				

				
					1

				

				
					.62

				

				
					1

				

				
					1

				

				
					.81

				

				
					DB8

				

				
					1

				

				
					.93

				

				
					.82

				

				
					.89

				

				
					1

				

				
					1

				

				
					DB9

				

				
					.81

				

				
					.89

				

				
					.91

				

				
					.96

				

				
					1

				

				
					.95

				

				
					DB10

				

				
					.81

				

				
					.85

				

				
					.89

				

				
					.82

				

				
					1

				

				
					.93

				

				
					DR1

				

				
					.80

				

				
					DR2

				

				
					.70

				

				
					DR3

				

				
					1

				

				
					DR4

				

				
					.70

				

				
					DR5

				

				
					.92

				

				
					DR6

				

				
					.91

				

				
					DR7

				

				
					.89

				

				
					DR8

				

				
					1

				

				
					DR9

				

				
					1

				

				
					DR10

				

				
					.92

				

				
					DB rating

				

				
					.87

				

				
					.95

				

				
					.86

				

				
					.97

				

				
					.99

				

				
					.97

				

				
					DR rating

				

				
					1

				

				
					1

				

				
					.91

				

				
					.90

				

				
					1

				

				
					1

				

				
					Note: The test-retest reliability coefficient is presented with a time interval of 7 days.The coefficients of the 10 behavioral items graded for each cut-off point are described and for the DR that occur in the monthly cut-off, the blanks are because the reactions are not present because they evolve over time. DB = developmental behavior and item number; DR = Developmental reactions and item number.
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				one should add, “in response to the backward stimulus, the child will be able to turn and put one or both hands out to avoid falling.”

				The positive likelihood of DBs, which indicates the possibility of presenting a risk when the test establishes this, is appropriate for all cut-off points; for one, four and 18 months, it is good; and for eight, 12 and 24 months it is moderate. Negative likelihood, which shows the probability of not having a risk when the test establishes it, is adequate, since it discriminates well for all cut-off points and is mod-erate for 12 months.

				The reliability analysis through the test-retest meth-od over a seven day period produced stability. Items were detected that showed rapid changes in the acquisition of behavior: at one month, visual contact was achieved; at four months, contact grasp; at eight months, infants ex-plored their mother’s face with interest and when placed on their stomachs, pushed themselves up with their hands; at 12 months, they grabbed and lifted a ball without body support; and at 18 months, they put seeds in a jar. In DRs, at one month, they were able to raise their heads and after eight months, they were able to right themselves by rolling over. Given that established behaviors are measured, they were probably in transition and, therefore failed to meet the criteria, but the infants continued to exercise and a favor-able environment enabled them to structure their behavior. Further analysis is required to determine whether this is part of the variability of development. The evaluation provides indices on the infant for the caregiver to use, which con-stitutes a significant contribution to early evaluation, since parents observe their children’s abilities and the strategies provided by professionals will enhance the infants’ devel-opment. Conversely, in infants who do not do this, it would constitute an obstacle that would have to be determined. Reactions involving head righting acting on the body (at one month) and righting themselves by rolling over were lo-cated at .70, considered minimally acceptable by some au-thors, such as Devellis (1991), and low for others, as in the case of behaviors. These reactions will have to be reviewed to determine a description of observables in an evolution-ary sequence that will make it possible to distinguish rapid changes in development resulting from timely interaction as opposed to an alteration indicating neurological damage.

				Contrasting the VANEDELA with other instruments used in Mexico highlights the challenges we face in ob-taining an instrument that will permit the early detection of developmental delays in order to ensure their timely care. First, we have the EDI, which reports a specifici-ty between 53% and 62% for the groups aged two to 15 months, and between 53% and 71% for those aged 16 to 60 months, which would lead to the saturation of the health system due to a large number of false positives (Rizzo-li-Córdoba et al., 2013; Romo-Pardo, Liendo-Vallejos, Vargas-Lopez, Rizzoli-Córdoba, & Buenrostro-Márquez, 

			

		

		
			
				2012). Conversely, the review of tests designed abroad and widely used by Mexican pediatricians, such as the Denver II test in Tlaltizapan Morelos, showed a low sensitivity of 64% and an adequate specificity of 82% (Olivera-Moreno, 2010), while the Capute scales showed a low sensitivity be-tween 17% and 72%, and an adequate specificity of 90% (Cazares-Figueroa, 2008). These reports tally with studies from other countries that have reported this problem (Song, Zhu, & Gu, 1982; Cairney et al., 2016; Accardo & Capute, 2005). A continuous review of screening instruments would make it possible to obtain an instrument suitable for use with Mexican population.

				Although the DB and DR forms of VANEDELA, which allow timely detection at the primary care level, must be continuously adapted, they remain a valid, reliable instru-ment, as well as an essential tool for health professionals to timely detect children with developmental difficulties and to provide timely strategies, so that the curve changes from low to high adequacy.

				The VANEDELA makes it possible to assess chil-dren quickly through its six age cut-off points. Since it is a screening test, it contains the expected milestones for all children under normal conditions for the age cut-off point. Accordingly, a child with 10 positive items is re-garded as not being at risk, while one with nine or less items is regarded as being at risk of delay, with two con-ditions: nine or eight means a mild risk, which was previ-ously called doubtful, and seven or less means a high risk, formerly called altered. Its main limitation was revealed when the child reached an intermediate age, meaning that one had to wait for the cut-off point for confirmation of expected development or a risk of delay. Work is current-ly underway on intermediate milestones that will enable professionals to determine the moment of evolution of a particular behavior.

				Given the sociocultural variability existing in Mexico, it is important to expand training in the application of this test so that other professionals can use it and thereby ob-tain data from a larger sample encompassing various social groups. The VANEDELA is a suitable, user-friendly tool for the timely detection of risks of developmental delays, which will provide health professionals with an useful tool for monitoring infants and advising their families in the event they require a diagnostic evaluation and early intervention services to ensure optimal growth. The DBs and reactions sections have sufficient validity and reliability in general for them to be used for the detection of risks of developmental delays in primary health care.
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ABSTRACT

Introduction. Early identification of developmental delays or disabilities in children is a challenge and a global
concern. In Mexico, the prevalence of childhood disability is 6%, and it is estimated that 25% of the unattended
delays will have consequences on their potential. VANEDELA is a rapid screening test to detect and prevent
developmental disorders in primary health care. Objective. To determine the external validity and test-retest
reliability of the behavioral (DB) and reflex (DR) developmental formats of the VANEDELA screening test,
compared with the diagnostic test of Gesell's Developmental Schedule Test. Method. Descriptive, transver-
sal, and prospective study in 379 infants aged one to 24 months attending the Neurodevelopment Monitoring
Laboratory / INP and the ISSSTE Tlalpan Family Medicine Clinic from 2011 to 2014. Measurements: A set of
four aspects was evaluated including validity by external criteria: sensitivity, specificity, positive-negative pre-
dictive criteria, and test-retest reliability. Results. In the DB format, we found a 79% - 89% sensitivity (S) and a
83% - 95% specificity (Sp). In the DR format, a 18% - 35% sensitivity and a 81% - 96% specificity were found.
Using both DB-DR formats, we found a 82% - 89% sensitivity and 72% to 91% specificity, and a test-retest
reliability .62-1. Discussion and conclusion. The VANEDELA increased its validity parameters with respect
to the previous assessment with adequate stability. The DB formats and the DB-DR combination of VANEDE-
LA have an adequate validity based on external criteria, making them suitable for use in primary health care.

Keywords: Screening, infant development, diagnostic tests, test-retest, VANEDELA.

RESUMEN

Introduccion. La identificacion temprana de retrasos o discapacidades del desarrollo en los nifios es un reto
y una preocupacién mundial. En México, la prevalencia de discapacidad infantil es del 6% y se estima que un
25% de los retrasos no atendidos tendran consecuencias en su potencial alcanzado. El VANEDELA es una
prueba de tamizaje rapido para detectar y prevenir alteraciones del desarrollo en el primer nivel de atencién.
Objetivo. Determinar la validez (criterio externo) y confiabilidad (test-retest) de los formatos de conductas
(CD) y reacciones del desarrollo (RD) de la prueba de tamizaje VANEDELA, contrastado con la Prueba
Diagnéstica de Desarrollo de Gesell. Método. Estudio descriptivo, transversal y prospectivo en 379 lactantes
de uno a 24 meses que asistieron al Laboratorio de Seguimiento del Neurodesarrollo del INP y la Clinica de
Medicina Familiar Tlalpan del ISSSTE de 2011 a 2012. Mediciones: Validez por criterio externo, sensibilidad
y especificidad, validez predictiva positiva y negativa; confiabilidad test-retest (intervalo de siete dias). Re-
sultados. En el formato CD, se encontré sensibilidad (S) de 79% a 89% y especificidad (E) de 83% a 95%.
Utilizando ambos formatos CD-RD, se encontraron una sensibilidad de 82% a 89% y una especificidad de
72% a 91%. Test-retest .62-1. Discusion y conclusion. El VANEDELA aumenté sus parametros de validez
con respecto a la valoracién anterior, estabilidad adecuada. Los formatos CD y la combinacién CD-RD del
VANEDELA poseen una adecuada validez por criterio externo y estabilidad test-retest, para ser utilizada en
el primer nivel de atencién.

Palabras clave: Tamizaje, desarrollo infantil, diagnéstico del test, test-retest, VANEDELA.
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