Table S1. Bivariate relative risks of overweight or obesity among children < 5 y at the child, maternal,
household, and environmental levels between 2012 and 2015

Variable N RR (95% Cl) P-Value
Child level
Age,y 391852 1.07 (1.05, 1.08) <0.0001
Sex:
Boy 205847 1.37 (1.32,1.41) <0.0001
Girl 186005 1.00 (Reference)
Ethnicity
Kinh 296151 1.90 (1.78, 2.03) <0.0001
Minority 95701 1.00 (Reference)

Delivery type:

Vaginal 312506 1.00 (Reference)

C-section 79346 1.55(1.48, 1.61) <0.0001

Birthweight, g

<4000 387644 1.00 (Reference)

> 4000 4208 2.14 (1.92, 2.40) <0.0001

Maternal/caregiver level

BMI (kg/m?)

<23 322742 1.00 (Reference)

223<275 62527 1.49 (1.43, 1.55) <0.0001



>27.5

Education (y)

None, primary, or secondary (grades 1-9)

High school (grades 10-12)

College, university, or graduate school

Occupation

Farmer

Non-farmer

Household level

Number of children <5y in household

<2

>2

Environmental level

Locality

Urban

Rural

Poor commune

Yes

No

Mountainous commune

6583

228099

105999

57754

163812

228040

335917

55935

104994

286858

70512

294138

1.93 (1.75, 2.13)

1.00 (Reference)

1.38 (1.31, 1.44)

1.71 (1.62, 1.81)

1.00 (Reference)

2.08 (1.99, 2.18)

1.46 (1.38, 1.55)

1.00 (Reference)

1.85 (1.76, 1.94)

1.00 (Reference)

1.00 (Reference)

1.55 (1.44, 1.66)

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001



Yes

No

Region

Red River Delta

Northeast

Northwest

Central North

Central South

Central Highlands

Mekong River Delta

Southeast

Year

120719

245786

54893

77689

23933

36633

35810

24442

77720

60732

391852

1.00 (Reference)

1.58 (1.48, 1.68)

1.67 (1.47, 1.89)

1.80 (1.58, 2.05)

1.02 (0.87, 1.21)

1.41(1.22,1.63)

2.20 (1.93, 2.51)

1.00 (Reference)

2.12 (1.88, 2.39)

3.10(2.74, 3.51)

1.07 (1.05, 1.10)

<0.0001

<0.0001

<0.0001

0.80

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001



Child level

Child age (years)

Male

Ethnic majority

C-section

Matermallevel

Maternal BMI < 23

Maternal BMI >= 23 and < 27.5

Maternal BMI >= 27.5

Maternal education, secondary (grades 1-9) or less
Maternal education, high school (grades 10-12)
Maternal education, college, university, or above
Maternal occupation, non—farmer

Household level

<= 2 children in household

Environm ental level

Urban

Non-poor commune

Non—-mountainous commune

Year

L

1.5
Adjusted Relative Risk

RR O5% CD

1.09 (1.07, 1.11)
1.36 (1.32, 1.41)
1.33 (1.25, 1.43)
1.25 (1.20, 1.31)

1.00 (Reference)
1.40 (1.35, 1.46)
1.74 (1.59, 1.92)
1.00 (Reference)
1.17 (1.12, 1.23)
1.21 (1.15, 1.28)
1.42 (1.35, 1.50)

1.28 (1.21, 1.35)

1.45 (1.38, 1.52)
0.92 (0.86, 0.99)
1.08 (1.02, 1.15)
1.05 (1.03, 1.07)

P-value
< 0.0001
< 0.0001
<0.0001
< 0.0001

< 0.0001
< 0.0001

< 0.0001
< 0.0001
< 0.0001

< 0.0001

< 0.0001
0.0219
0.0096

< 0.0001

Figure S1. Relative risk of overweight or obesity among 391852 Vietnamese children < 5 y between 2012 and

2015. RR, relative risk; BMI, body mass index.



Child level

Child age (years)

Male

Ethnic majority

C-section

Birthweight > 4000 g

M atemallevel

Maternal BMI < 23

Maternal BMI >= 23 and < 27.5

Maternal BMI >= 27.5

Maternal education, secondary (grades 1-9) or less
Maternal education, high school (grades 10-12)
Maternal education, college, university, or above
Maternal occupation, non—farmer

Household level

<= 2 children in household

Environm ental level

Urban

Non-poor commune

Non—-mountainous commune

Region, Central Highland

Region, Red River Delta

Region, Northeast

Region, Northwest

Region, Central North

Region, Central South

Region, Southeast

Region, Mekong River Delta

Year

1 1.5

2
Adjusted Relative Risk

25

RR 05% CD

1.22 (1.16, 1.29)
1.24 (1.18, 1.31)
1.26 (1.14, 1.39)
1.17 (1.09, 1.25)
1.98 (1.69, 2.31)

1.00 (Reference)
1.27 (1.19, 1.36)
1.40 (1.19, 1.64)
1.00 (Reference)
1.18 (1.11, 1.26)
1.23 (1.13, 1.34)
1.06 (0.99, 1.14)

1.08 (1.00, 1.18)

1.21(1.13,1.29)
0.97 (0.89, 1.06)
0.99 (0.91, 1.07)
1.00 (Reference)
1.15(0.98, 1.35)
1.53 (1.32, 1.77)
1.26 (1.04, 1.54)
1.16 (0.98, 1.37)
1.28 (1.09, 1.51)
1.56 (1.34, 1.82)
1.32 (1.13, 1.55)
1.02 (0.99, 1.05)

P-value
< 0.0001
< 0.0001
< 0.0001
< 0.0001
< 0.0001

< 0.0001
< 0.0001

< 0.0001
< 0.0001
0.0985

0.0598

< 0.0001
0.4911
0.7525

0.0896
< 0.0001
0.0209
0.0779
0.0028
< 0.0001
0.0004
0.1534

Figure S2. Relative risk of stunting among 174555 Vietnamese children 0-23 m between 2012 and 2015. RR,

relative risk; g, gram; BMI, body mass index.



Child level

Child age (years)

Male

Ethnic majority

C-section

Birthweight > 4000 g

M atemallevel

Maternal BMI < 23

Maternal BMI >= 23 and < 27.5

Maternal BMI >= 27.5

Maternal education, secondary (grades 1-9) or less
Maternal education, high school (grades 10-12)
Maternal education, college, university, or above
Maternal occupation, non—farmer

Household level

<= 2 children in household

Environm ental level

Urban

Non-poor commune

Non—-mountainous commune

Region, Central Highland

Region, Red River Delta

Region, Northeast

Region, Northwest

Region, Central North

Region, Central South

Region, Southeast

Region, Mekong River Delta

Year
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E
——
L 3
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-
-
-
-
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S —
T —
- —
—
I —
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| ]
T T T
1 15 2 25

Adjusted Relative Risk

RR 05% CD

1.05 (1.02, 1.08)
1.49 (1.42, 1.55)
1.34 (1.22, 1.46)
1.27 (1.21, 1.34)
1.44 (1.24,1.67)

1.00 (Reference)
1.45 (1.37, 1.52)
1.79 (1.59, 2.02)
1.00 (Reference)
1.28 (1.20, 1.36)
1.56 (1.46, 1.67)
1.46 (1.36, 1.56)

1.36 (1.26, 1.46)

1.45(1.37, 1.53)
0.89 (0.81, 0.98)
1.20 (1.11, 1.31)
1.00 (Reference)
1.07 (0.91, 1.27)
1.37 (1.16, 1.60)
1.13(0.91, 1.41)
0.97 (0.81, 1.17)
1.75 (1.48, 2.06)
248 (2.12,2.91)
1.78 (1.52, 2.09)
1.08 (1.05, 1.10)

P-value

0.0004
< 0.0001
< 0.0001
< 0.0001
< 0.0001

< 0.0001
< 0.0001

< 0.0001
< 0.0001
< 0.0001

<0.0001

< 0.0001
0.0129
<0.0001

0.3953
0.0001
0.2664
0.7734
< 0.0001
< 0.0001
<0.0001
< 0.0001

Figure S3. Relative risk of stunting among 218391 Vietnamese children 24-59 m between 2012 and 2015. RR,

relative risk; g, gram; BMI, body mass index.



Child level RR ©5% CD P_value
Child age (years) [ ] 1.29 (1.25,1.33) < 0.0001
Male - 1.37 (1.28, 1.47) < 0.0001
Ethnic majority —— 1.23 (1.02, 1.48) 0.0273
C-section - 1.34 (1.23, 1.47) < 0.0001
Birthweight > 4000 g —a— 1.46 (1.14, 1.87) 0.0031
M atemallevel
Maternal BMI < 23 1.00 (Reference)
Maternal BMI >= 23 and < 27.5 - 1.36 (1.26, 1.47) < 0.0001
Maternal BMI >= 27.5 —— 1.54 (1.30, 1.82) < 0.0001
Maternal education, secondary (grades 1-9) or less 1.00 (Reference)
Maternal education, high school (grades 10-12) - 1.24 (1.12,1.37) <0.0001
Maternal education, college, university, or above —— 1.22 (1.07, 1.40) 0.0029
Maternal occupation, non-farmer —— 1.33 (1.15, 1.55) 0.0002
Household level
<= 2 children in household —— 1.33(1.19, 1.49) < 0.0001
Environm entallevel
Urban - 1.32(1.20, 1.44) < 0.0001
Non—-poor commune —— 1.20 (0.96, 1.51) 0.1065
Non—-mountainous commune —— 1.20 (1.07, 1.35) 0.0026
Year !I 0.99 (0.95, 1.03) 0.6494

0.5 1 1.5 2 25 3 3.5
Adjusted Relative Risk

Figure S4. Relative risk of stunting among 15298 children < 5 y from the Southeast province in Vietham between

2012 and 2015. RR, relative risk; g, gram; BMI, body mass index.

Child level RR ©5% CD P_value
Child age (years) ] 1.15(1.12,1.18) < 0.0001
Male --- 1.48 (1.38, 1.59) < 0.0001
Ethnic majority —a— 1.86 (1.58, 2.18) < 0.0001
C-section . 1.38 (1.29, 1.48) < 0.0001
Birthweight > 4000 g —a— 1.72 (1.40,2.11) < 0.0001
M atemallevel
Maternal BMI < 23 1.00 (Reference)
Maternal BMI >= 23 and < 27.5 - 1.40 (1.30, 1.50) < 0.0001
Maternal BMI >= 27.5 —a— 1.75(1.51,2.02) <0.0001
Maternal education, secondary (grades 1-9) or less 1.00 (Reference)
Maternal education, high school (grades 10-12) - 1.34 (1.24, 1.44) < 0.0001
Maternal education, college, university, or above —— 1.41 (1.27,1.57) <0.0001
Maternal occupation, non-farmer - 1.25(1.14,1.38) < 0.0001
Household level
<= 2 children in household —— 1.39 (1.20, 1.59) < 0.0001
Environm entallevel
Urban - 1.16 (1.06, 1.26) 0.0012
Non—poor commune —— 1.15(1.02, 1.30) 0.0196
Non—-mountainous commune T 1.09 (0.90, 1.31) 0.3852
Year | u | | | | | 1.10 (1.06, 1.13) < 0.0001

0.5 1 1.5 2 25 3 3.5
Adjusted Relative Risk

Figure S5. Relative risk of stunting among 19580 children < 5 y from the Mekong River Delta province in Vietnam
between 2012 and 2015. RR, relative risk; g, gram; BMI, body mass index.



Child level RR ©5% CD P_value

Child age (years) a 1.20 (1.15, 1.24) < 0.0001
Male —-— 1.33(1.21, 1.47) < 0.0001
Ethnic majority —— 1.24 (0.98, 1.56) 0.0746
C-section - 1.25(1.13,1.38) < 0.0001
Birthweight > 4000 g —a— 1.45(1.13,1.87) 0.0037
M atemallevel
Maternal BMI < 23 1.00 (Reference)
Maternal BMI >= 23 and < 27.5 —-— 1.26 (1.12,1.42) < 0.0001
Maternal BMI >= 27.5 —-—— 1.34 (1.01, 1.78) 0.0410
Maternal education, secondary (grades 1-9) or less 1.00 (Reference)
Maternal education, high school (grades 10-12) —— 1.33(1.17,1.52) <0.0001
Maternal education, college, university, or above —— 1.77 (1.56, 2.01) < 0.0001
Maternal occupation, non-farmer —a— 1.66 (1.39, 1.98) < 0.0001
Household level
<= 2 children in household —.— 1.26 (1.07, 1.47) 0.0045
Environm entallevel
Urban —— 1.62 (1.44,1.83) <0.0001

0.85, 1.33) 0.5844
0.88, 1.31) 0.4715
1.03, 1.14) 0.0024

—~ e~~~

Non—-poor commune 1.06
Non—-mountainous commune 1.07
Year = 1.08

0.5 1 1.5 2 25 3 3.5
Adjusted Relative Risk

Figure S6. Relative risk of stunting among 8987 children < 5 y from the Central South province in Vietham
between 2012 and 2015. RR, relative risk; g, gram; BMI, body mass index.

Child level RR ©5% CD P_value
Child age (years) L 3 0.82(0.76,0.89) < 0.0001
Male — - 1.18 (0.99, 1.40) 0.0665
Ethnic majority —— 1.21 (0.94, 1.55) 0.1389
C-section — 1.08 (0.76, 1.53) 0.6817
Birthweight > 4000 g - 2.53 (1.41, 4.55) 0.0021
M atemallevel
Maternal BMI < 23 1.00 (Reference)
Maternal BMI >= 23 and < 27.5 —— 1.25(0.98, 1.59) 0.0706
Maternal BMI >= 27.5 = 2.07 (1.03, 4.16) 0.0417
Maternal education, secondary (grades 1-9) or less 1.00 (Reference)
Maternal education, high school (grades 10-12) —— 1.35(1.06, 1.71) 0.0136
Maternal education, college, university, or above — 1.57 (1.04, 2.37) 0.0309
Maternal occupation, non—farmer —T 1.11 (0.81, 1.53) 0.4995
Household level
<= 2 children in household —#— 0.67 (0.53, 0.85) 0.0011
Environm entallevel
Urban —— 1.30 (0.93, 1.83) 0.1304

0.76, 1.23) 0.7776
0.60, 1.56) 0.8848
0.87, 1.05) 0.3701

—~ e~~~

Non—poor commune 0.97
Non—-mountainous commune 0.97
Year 0.96

I T T T T T 1

0.5 1 1.5 2 25 3 3.5
Adjusted Relative Risk

Figure S7. Relative risk of stunting among 6027 children < 5 y from the Northwest province in Vietham between
2012 and 2015. RR, relative risk; g, gram; BMI, body mass index.



Child level RR ©5% CD P_value

Child age (years) . 1.04 (1.00, 1.08) 0.0828
Male —— 1.46 (1.33, 1.60) < 0.0001
Ethnic majority —&— 0.74 (0.52, 1.04) 0.0817
C-section - 1.04 (0.94, 1.16) 0.4623
Birthweight > 4000 g —a— 2.36 (1.84,3.03) <0.0001
M atemallevel
Maternal BMI < 23 1.00 (Reference)
Maternal BMI >= 23 and < 27.5 —-— 1.32(1.18, 1.48) < 0.0001
Maternal BMI >= 27.5 — 2.04 (1.49,2.79) <0.0001
Maternal education, secondary (grades 1-9) or less 1.00 (Reference)
Maternal education, high school (grades 10-12) —— 1.34 (1.18,1.52) < 0.0001
Maternal education, college, university, or above —a— 1.76 (1.53, 2.04) < 0.0001
Maternal occupation, non—farmer i 1.10 (0.96, 1.26) 0.1570
Household level
<= 2 children in household —— 1.20 (1.03, 1.39) 0.0213
Environm entallevel
Urban —-— 1.33(1.19, 1.49) < 0.0001
Non—-poor commune —r 1.12 (0.79, 1.58) 0.5243

0.74, 1.45) 0.8336
1.01, 1.10) 0.0112

—~ e~~~

Non—-mountainous commune 1.04
Year 1.06
T

0.5 1 1.5 2 25 3 3.5
Adjusted Relative Risk

Figure S8. Relative risk of stunting among 13999 children < 5 y from the Red River Delta province in Vietnam
between 2012 and 2015. RR, relative risk; g, gram; BMI, body mass index.

Child level RR ©5% CD P_value

Child age (years) " 0.93(0.90,0.96) < 0.0001
Male - 1.25(1.16,1.36) < 0.0001

Ethnic majority - 1.30 (1.14, 1.47)  <0.0001
C-section - 1.00 (0.91, 1.11) 0.9943
Birthweight > 4000 g 149 (112,1.98)  0.0064

_._
M atemallevel
Maternal BMI < 23 1.00 (Reference)
Maternal BMI >= 23 and < 27.5 —— 1.21 (1.07, 1.36) 0.0022
Maternal BMI >= 27.5 —r 1.11 (0.73, 1.69) 0.6387
Maternal education, secondary (grades 1-9) or less 1.00 (Reference)
Maternal education, high school (grades 10-12) e 1.07 (0.97,1.17) 0.1935
Maternal education, college, university, or above —— 1.19 (1.05, 1.34) 0.0072
Maternal occupation, non-farmer - 1.19 (1.06, 1.33) 0.0027
Household level
<= 2 children in household —-—
Environm entallevel

1.04 (0.90, 1.19) 0.6071

Urban —— 1.47 (1.30, 1.66) < 0.0001

Non-poor commune & 0.68 (0.60, 0.78) < 0.0001
Non—-mountainous commune 1.01 (0.89, 1.16) 0.8498
Year _Tl_ 1.09 (1.04, 1.14) 0.0001

|
0.5 1 1.5 2 25 3 3.5
Adjusted Relative Risk

Figure S9. Relative risk of stunting among 19599 children < 5 y from the Northeast province in Vietham between
2012 and 2015. RR, relative risk; g, gram; BMI, body mass index.



