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Abstract	
This paper presents trends in the North Vietnam estimates of mean weight, height, and chest circumference of the Vietnamese people survey between 2012 and 2016. Results showed that the weight of children aged 6 to 19 followed a rule of body growth. There was an increase in body weight with an increase of age. However, mean body weight values of boy and girl children are difference (P<0.05). Height varies with different age groups and sex (p<0.05). Chest circumference of Vietnam children was lower than many people in the world (P<0.05). The growth of children follow rules of body growth of Vietnamese people. The difference in these anthropometric indexes values between age groups from 6 to 19. The difference in the results of average anthropometry indexes between boys and girls.
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Introduction
Mean weight, height, and chest circumferences are the important indices from to assess health status [8]. They show a part of actual body status and the relationship between human physiology and environmental factors. In Vietnam, there have been many research projects on these problems. However, during the last 3 decades the prevalence of obesity and overweight has increased in Vietnam. This is in part due to a shift in the distribution of BMI (body mass index – BMI, weight in kilograms divided by height in meters squared). But not many previous researches showed that the values of these indices of the people in North Vietnam [5, 6]. This paper present the changes in mean weight, height, and circumferences chest indices of people who live in 6 different provinces from this research results, it can be build solutions to enhance human quality for Vietnamese for “the strategy of Vietnamese development on period 2011-2020”[2].
Methods
This research includes a series of cross-sectional beginning 2012 to 2016. In each survey a nationally representative sample of the Vietnam civilian noninstitutionalized population was selected using a complex, stratified, multistage probability cluster sampling design. The North Vietnam included 6 provinces: Dienbien, Laichau, Sonla, Hoabinh, Laocai, and Yenbai 
Using the method of Martin and M.F., Ashley Montagu’s method was used to measure morphological indices. This is a cross-sectional study. Anthropometric parameters were measured, including mean weight, height, circumferences chest, and body mass index. Population means and standard errors of the mean are indices to produce national estimates. Standard errors were estimated using SUDDAN by Taylor Series Linearization [1]. A relative standard errors (RSE) greater than 30 percent has been recommended to define estimates that are not reliable. In these tables, all of the RSEs met this reliability criterion.  
After anthropometric indices, WHO AnthroPlus software was used to assess anthropometry indices of people [9]. Then, collected data were accessed SPSS software to evaluate factors related to development of anthropometric parameters.
Result
Mean weight (kilograms) by sex, and age: It is an important index to anthropometric research. Weight relates to other indices in evaluating growth of body [7]. Concerning children, this parameter normally increase with an increase of age. Results showed that the weight of children aged 6 to 19 followed a rule of body growth. There was an increase in body weight with an increase of age. However, mean body weight values of boy and girl children are difference (P<0.05). Table 1 show the mean weights for children over time in Vietnam. With 6 - year – old children, mean weight increased from approximately 18.1 kg in 2012 to 19.9 kg in 2016 for boy and from approximately 17.1 kg in 2012 to 18.1 kg in 2016 for girl, with the other year olds are similar. Among 6-19-year-old teens, the mean weight of boys increased from 18.1 kg to 49.5 kg (2012), from 18.8 kg to 51.1 kg (2013), from 19.0 kg to 52.3 kg (2014), from 19.1 kg to 53.3 kg (2015), from 19.9 kg to 53.5 kg (2016) and the mean weight of girl increased from 17.1 kg to 45.2 kg (2012) from 17.8 kg to 45.8 kg (2013), from 18.0 kg to 47.2 kg (2014), from 18.2 kg to 47.5 kg (2015), from 18.1 kg to 47.7 kg (2016).     
Mean height (centimeters) by sex, and age: Height and skeletal morphology in relation to modern life style [4], similar to weight, standing height is an important index to to anthropometric research. It is necessary for evaluating physic status and body form indices. Height varies with different age groups and sex (p<0.05). Mean heights for children are found in table 2. Mean heights also increased between the 2012 and 2016 with the mean height of boys 6-19 years of age increasing from 109.8 cm to 165.1 cm (2012), from 110 cm to 165.3 cm (2013), from 110.8 cm to 165.5 cm (2014), from 111.6 cm to 166.7cm (2015), from 112.5 cm to 166.8 cm (2016) and the mean height of girls 6-19 years of age increasing from 107.8 cm to 155.5 cm (2012), from 108 cm-155.7 cm (2013), from 108.9 cm to 155.7 cm (2014), from 109.7 cm to 156.9cm (2015), from 110.5 cm to 157.8 cm (2016). So that, the results in Table 2 showed that the increase of standing height of North Vietnam children aged 6 to 19 follow a rule of body growth. However, this was statistically different between age groups.
Mean chest circumference (centimeters) by  sex, and age:
Chest circumference together with height and weight used to determine body growth status. In present study, chest circumference of Vietnam children was lower than many people in the world (P<0.05) (Table 3). Mean chest circumference for children are found in table 3. Among both boys and girls 6 -19 years of age mean chest circumference increased from 2012 to 2016. Mean chest circumference of boys 6-19 years of age increasing from 53.5 cm to 76.2 cm (2012), from 54.6 cm to 77.2 cm (2013), from 55.2 cm to 77.6 cm (2014), from 55.8 cm to 78.8 cm (2015), from 56.2 cm to 79.2 cm (2016) and the mean chest circumference of girls 6-19 years of age increasing from 52.1 cm to 75.2 cm (2012), from 52.7 cm to 75.5 cm (2013), from 53.0 cm to 75.9 cm (2014), from 53.2 cm to 77.3 cm (2015), from 54.2 cm to 78.1 cm (2016). Compared to data shown by Vietnam Health Ministry, mean chest circumference of children in this study was higher. This is consistent with the rule of body growth of North Vietnam children since there is a positive correlation between an increase of chest circumference and an increase of height. 

Table 1. Mean weight (kilograms) by survey, sex, and age; children: Vietnam
	
	2012
	2013
	2014
	2015
	2016

	Sex and age
	Sample size
	Mean 
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean

	Male

	6 years1
	216
	18.1
	1.5
	190
	18.8
	0.8
	221
	19.0
	1.2
	198
	19.1
	1.1
	201
	19.9
	2.1

	7 years1
	222
	20.9
	1.8
	178
	21.8
	0.6
	215
	22.1
	1.5
	222
	22.2
	1.6
	219
	22.7
	2.3

	8 years1
	256
	22.9
	1.1
	201
	23.1
	1.2
	251
	23.4
	1.6
	223
	23.5
	1.6
	211
	24.5
	2.6

	9 years1
	209
	23.1
	1.7
	215
	23.9
	1.5
	209
	24.1
	1.8
	256
	24.6
	1.5
	216
	25.8
	2.2

	10 years1
	200
	24.2
	1.9
	199
	24.8
	1.7
	208
	25.3
	1.1
	216
	26.5
	1.7
	205
	27.9
	2.7

	11 years1
	229
	28.6
	1.5
	202
	29.5
	0.8
	216
	30.1
	1.7
	267
	30.6
	2.1
	211
	31.8
	2.6

	12 years1
	211
	31.5
	1.7
	209
	32.6
	1.3
	112
	33.2
	2.3
	289
	33.1
	2.3
	215
	33.7
	2.9

	13 years1
	189
	32.8
	1.8
	215
	33.1
	1.6
	231
	33.6
	1.5
	234
	34.8
	2.5
	191
	35.3
	2.8

	14 years1
	191
	34.9
	0.8
	219
	35.7
	0.7
	212
	36.8
	0.9
	212
	37.6
	2.6
	188
	39.8
	1.9

	15 years1
	219
	42.7
	1.7
	189
	43.1
	1.2
	168
	43.7
	2.2
	278
	44.1
	1.7
	203
	45.2
	1.6

	16 years1
	208
	47.0
	1.5
	188
	47.8
	1.6
	252
	48.1
	1.0
	278
	48.8
	2.0
	218
	49.6
	2.2

	17 years1
	211
	48.8
	0.8
	196
	49.6
	1.3
	234
	50.2
	1.8
	281
	50.6
	2.2
	189
	51.2
	1.9

	18 years1
	219
	49.1
	1.2
	190
	50.8
	1.2
	233
	51.8
	1.5
	271
	52.6
	1.2
	196
	52.7
	1.5

	19 years1
	231
	49.5
	0.9
	213
	51.1
	0.6.
	213
	52.3
	0.5
	267
	53.3
	1.3
	217
	53.5
	0.7

	Female

	6 years1
	213
	17.1
	0.9
	187
	17.8
	1.6
	222
	18.0
	0.8
	199
	18.2
	0.8
	210
	18.1
	2.3

	7 years1
	203
	18.2
	1.3
	169
	18.8
	1.7
	213
	19.1
	0.7
	186
	19.3
	0.7
	211
	19.7
	2.1

	8 years1
	211
	20.9
	0.8
	206
	21.1
	1.6
	245
	21.8
	1.5
	206
	22.1
	1.5
	216
	22.6
	2.5

	9 years1
	223
	21.7
	0.7
	217
	22.6
	0.8
	208
	23.1
	1.7
	211
	23.8
	1.7
	219
	24.9
	1.1

	10 years1
	215
	24.0
	1.1
	229
	24.7
	1.2
	208
	25.0
	1.6
	205
	25.6
	1.6
	199
	26.8
	1.3

	11 years1
	256
	27.8
	1.6
	220
	28.6
	1.7
	267
	29.2
	1.8
	212
	30.2
	1.8
	191
	30.5
	1.6

	12 years1
	239
	31.6
	0.8
	206
	32.0
	1.5
	245
	32.8
	0.9
	186
	33.9
	0.9
	213
	34.3
	2.5

	13 years1
	245
	34.0
	0.8
	193
	34.8
	0.9
	263
	35.2
	0.7
	183
	36.2
	0.7
	208
	37.8
	2.4

	14 years1
	267
	37.8
	1.6
	180
	38.1
	0.9
	199
	39.6
	1.7
	201
	40.8
	1.7
	209
	41.6
	2.7

	15 years1
	198
	42.9
	1.5
	241
	43.2
	1.5
	189
	43.8
	1.8
	205
	44.1
	1.8
	208
	44.7
	2.0

	16 years1
	169
	43.8
	1.3
	233
	44.1
	1.3
	223
	44.7
	1.5
	225
	45.5
	1.5
	198
	45.6
	1.8

	17 years1
	208
	43.7
	0.7
	211
	44.8
	1.8
	256
	45.1
	1.2
	193
	46.1
	1.2
	187
	46.8
	1.7

	18 years1
	218
	44.1
	0.6
	209
	45.2
	0.7
	206
	46.5
	0.6
	213
	46.8
	1.5
	196
	47.2
	0.8

	19 years1
	222
	45.2
	0.8
	218
	45.8
	0.8
	211
	47.2
	0.8
	201
	47.5
	1.1
	214
	47.7
	1.3


1Statistically significant trend or difference p<0.05 for all years available	

Table 2. Mean height (centimeters) by survey, sex, and age; children: Vietnam
	
	2012
	2013
	2014
	2015
	2016

	Sex and age
	Sample size
	Mean 
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean

	Male

	6 years1
	216
	109.8
	0.8
	190
	110.0
	1.1
	221
	110.8
	1.5
	198
	111.6
	0.5
	201
	112.5
	0.8

	7 years1
	222
	113.7
	0.9
	178
	114.1
	1.2
	215
	114.6
	1.8
	222
	115.8
	0.7
	219
	116.9
	0.7

	8 years1
	256
	119.1
	0.8
	201
	119.8
	1.6
	251
	120.1
	1.2
	223
	121.2
	0.9
	211
	121.6
	0.5

	9 years1
	209
	123.6
	0.9
	215
	124.1
	0.9
	209
	124.8
	0.8
	256
	125.0
	0.7
	216
	125.4
	0.4

	10 years1
	200
	129.5
	1.1
	199
	130.2
	0.6
	208
	130.7
	0.7
	216
	131.6
	0.9
	205
	132.1
	0.8

	11 years1
	229
	132.8
	1.2
	202
	133.0
	1.5
	216
	133.9
	0.7
	267
	134.8
	0.6
	211
	135.5
	0.7

	12 years1
	211
	137.1
	0.8
	209
	137.7
	1.6
	112
	138.5
	1.3
	289
	139.2
	0.7
	215
	140.5
	0.6

	13 years1
	189
	143.6
	1.5
	215
	144.1
	1.8
	231
	144.8
	1.5
	234
	145.5
	0.9
	191
	145.2
	0.8

	14 years1
	191
	148.8
	1.4
	219
	149.0
	1.6
	212
	149.9
	1.6
	212
	150.8
	0.6
	188
	151.2
	0.5

	15 years1
	219
	156.0
	0.8
	189
	156.9
	0.8
	168
	157.5
	1.4
	278
	158.6
	0.8
	203
	160.6
	0.4

	16 years1
	208
	162.8
	1.5
	188
	163.1
	1.6
	252
	163.6
	1.1
	278
	163.7
	1.2
	218
	164.3
	0.8

	17 years1
	211
	164.0
	1.3
	196
	164.8
	0.9
	234
	165.1
	0.8
	281
	165.9
	1.1
	189
	166.2
	0.7

	18 years1
	219
	164.7
	1.5
	190
	165.0
	0.7
	233
	165.3
	0.7
	271
	166.1
	0.8
	196
	166.5
	0.6

	19 years1
	231
	165.1
	0.9
	213
	165.3
	1.2
	213
	165.5
	1.2
	267
	166.7
	1.1
	217
	166.8
	1.5

	Female

	6 years1
	213
	107.8
	1.1
	187
	108.0
	1.2
	222
	108.9
	1.5
	199
	109.7
	0.7
	210
	110.5
	0.8

	7 years1
	203
	112.0
	1.5
	169
	112.7
	1.9
	213
	113.1
	0.9
	186
	113.9
	0.6
	211
	114.3
	0.7

	8 years1
	211
	118.9
	0.8
	206
	119.8
	1.7
	245
	120.2
	1.2
	206
	120.8
	1.5
	216
	121.3
	0.9

	9 years1
	223
	123.7
	1.2
	217
	124.1
	1.9
	208
	124.8
	0.9
	211
	125.1
	0.8
	219
	125.8
	0.9

	10 years1
	215
	128.8
	1.3
	229
	129.0
	1.6
	208
	129.7
	0.8
	205
	130.2
	1.2
	199
	130.6
	1.1

	11 years1
	256
	132.7
	0.9
	220
	133.1
	0.7
	267
	133.8
	0.9
	212
	134.5
	1.3
	191
	135.5
	1.0

	12 years1
	239
	138.0
	0.8
	206
	138.7
	1.6
	245
	139.6
	1.2
	186
	140.1
	1.8
	213
	141.3
	1.9

	13 years1
	245
	145.8
	0.8
	193
	146.1
	0.7
	263
	146.8
	1.6
	183
	147.5
	0.8
	208
	148.6
	1.2

	14 years1
	267
	147.1
	0.7
	180
	147.8
	1.1
	199
	148.5
	1.6
	201
	149.2
	1.6
	209
	150.2
	0.9

	15 years1
	198
	152.9
	1.8
	241
	153.0
	0.8
	189
	153.9
	1.5
	205
	154.7
	0.7
	208
	155.7
	0.9

	16 years1
	169
	153.0
	1.5
	233
	153.9
	1.2
	223
	154.8
	0.8
	225
	155.2
	0.7
	198
	156.6
	0.6

	17 years1
	208
	154.0
	0.8
	211
	154.6
	0.8
	256
	155.1
	1.5
	193
	156.8
	1.6
	187
	157.4
	1.3

	18 years1
	218
	155.2
	1.3
	209
	154.8
	0.9
	206
	155.2
	1.5
	213
	156.9
	1.3
	196
	157.6
	1.2

	19 years1
	222
	155.5
	0.9
	218
	155.7
	1.4
	211
	155.7
	0.7
	201
	156.9
	0.8
	214
	157.8
	0.8


1Statistically significant trend or difference p<0.05 for all years available

Table 3. Mean chest circumference (centimeters) by survey, sex, and age; children: Vietnam
	
	2012
	2013
	2014
	2015
	2016

	Sex and age
	Sample size
	Mean 
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean
	Sample size
	Mean
	Standard error of the mean

	Male

	6 years1
	216
	53.5
	0.9
	190
	54.6
	0.6
	221
	55.2
	0.6
	198
	55.8
	1.4
	201
	56.2
	1.3

	7 years1
	222
	54.8
	1.2
	178
	55.7
	0.9
	215
	56.1
	0.9
	222
	56.6
	1.6
	219
	57.5
	1.5

	8 years1
	256
	56.1
	1.3
	201
	56.8
	0.8
	251
	57.3
	0.8
	223
	57.9
	1.8
	211
	58.3
	1.4

	9 years1
	209
	57.5
	0.7
	215
	58.1
	0.8
	209
	58.9
	0.8
	256
	59.6
	1.8
	216
	60.6
	1.6

	10 years1
	200
	58.8
	1.6
	199
	59.7
	1.4
	208
	60.1
	1.4
	216
	60.6
	1.2
	205
	61.5
	1.5

	11 years1
	229
	61.0
	1.8
	202
	61.7
	1.3
	216
	62.1
	1.3
	267
	62.8
	1.6
	211
	63.2
	1.4

	12 years1
	211
	62.2
	1.8
	209
	62.8
	1.2
	112
	63.5
	1.2
	289
	64.5
	1.6
	215
	65.1
	1.1

	13 years1
	189
	65.6
	1.5
	215
	65.8
	0.8
	231
	66.5
	0.8
	234
	66.2
	1.8
	191
	66.8
	1.6

	14 years1
	191
	66.1
	1.7
	219
	66.1
	1.7
	212
	66.9
	1.7
	212
	67.6
	0.7
	188
	68.6
	1.2

	15 years1
	219
	67.9
	1.6
	189
	69.5
	1.6
	168
	70.7
	1.6
	278
	71.8
	1.5
	203
	72.1
	0.8

	16 years1
	208
	73.5
	0.7
	188
	74.0
	1.5
	252
	74.8
	1.5
	278
	75.1
	1.2
	218
	75.8
	1.3

	17 years1
	211
	75.8
	0.9
	196
	76.9
	0.8
	234
	77.1
	0.8
	281
	77.7
	1.6
	189
	78.7
	0.9

	18 years1
	219
	75.8
	1.2
	190
	77.1
	0.8
	233
	77.4
	0.7
	271
	78.1
	1.6
	196
	78.8
	0.8

	19 years1
	231
	76.2
	0.8
	213
	77.5
	0.7
	213
	77.6
	1.1
	267
	78.8
	1.2
	217
	79.2
	0.8

	Female

	6 years1
	213
	52.1
	1.1
	187
	52.7
	1.5
	222
	53.0
	1.5
	199
	53.2
	0.7
	210
	54.2
	0.7

	7 years1
	203
	53.8
	1.7
	169
	54.0
	1.6
	213
	54.8
	1.6
	186
	55.1
	0.7
	211
	55.3
	1.8

	8 years1
	211
	54.7
	1.9
	206
	55.1
	1.9
	245
	55.9
	1.9
	206
	56.7
	0.5
	216
	57.5
	1.3

	9 years1
	223
	55.0
	1.5
	217
	55.8
	1.8
	208
	56.6
	1.8
	211
	57.5
	0.8
	219
	58.1
	1.1

	10 years1
	215
	58.1
	1.7
	229
	58.9
	1.6
	208
	57.8
	1.6
	205
	58.5
	1.1
	199
	59.2
	1.2

	11 years1
	256
	57.0
	1.9
	220
	57.8
	1.7
	267
	58.5
	1.7
	212
	59.1
	1.5
	191
	60.1
	1.3

	12 years1
	239
	59.3
	1.2
	206
	60.6
	0.9
	245
	61.1
	0.9
	186
	61.7
	0.7
	213
	62.3
	0.9

	13 years1
	245
	61.8
	1.6
	193
	62.0
	1.3
	263
	62.6
	1.3
	183
	63.2
	1.8
	208
	64.7
	1.6

	14 years1
	267
	68.1
	1.5
	180
	68.8
	1.5
	199
	69.8
	1.5
	201
	70.1
	1.6
	209
	71.2
	0.7

	15 years1
	198
	71.9
	0.8
	241
	72.1
	1.8
	189
	72.7
	1.8
	205
	73.1
	1.5
	208
	73.3
	1.3

	16 years1
	169
	72.0
	1.7
	233
	72.9
	0.7
	223
	73.2
	0.7
	225
	74.8
	1.7
	198
	75.5
	1.2

	17 years1
	208
	73.9
	1.5
	211
	74.7
	0.9
	256
	75.1
	0.9
	193
	75.9
	0.8
	187
	76.6
	1.1

	18 years1
	218
	74.9
	1.7
	209
	75.9
	0.7
	206
	75.8
	0.8
	213
	76.1
	0.8
	196
	77.9
	1.3

	19 years1
	222
	75.2
	1.8
	218
	75.5
	0.9
	211
	75.9
	1.5
	201
	77.3
	0.9
	214
	78.1
	1.1


1Statistically significant trend or difference p<0.05 for all years available

Conclusion	
The growth of children follow rules of body growth of Vietnamese people. Average weight, height and chest circumference have increased dramatically in the last 5 years with the greatest increases seen in adults North Vietnamese people. The difference in these anthropometric indexes values between age groups from 6 to 19. The difference in the results of average anthropometry indexes between boys and girls.
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